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1 Background 
 
Interactions between seals and fishing gear include depredation of fish catches by 
seals and bycatch of seals in fishing gear. Throughout England, particularly in the 
south-west, north-east and east, depredation is an issue for static net fisheries in 
particular, that leads to significant economic costs from loss of commercial catch, 
increased gear handling or gear damage. Seal-gear interactions can also lead to seal 
mortality through either legal shooting (‘Netsmen’s Defence’) or as a result of 
accidental bycatch.  
 
The Marine Management Organisation (MMO) Marine Conservation Team has to 
provide advice on interactions between seals and fishing gears. It is a legal 
requirement under the Conservation of Seal Act (1970) that prior to shooting, non-
lethal methods should be tried and shown to be ineffective. However, effective non-
lethal seal deterrent alternatives to shooting are limited for application from fishing 
vessels in open water. In order to improve the specificity of advice, MMO would like to 
understand the interactions between seals and fishing gear and non-lethal deterrent 
options better to be able to offer advice that can reduce the need for shooting. This 
may also have positive side effects on fishing by reducing seal by-catch and net-based 
feeding. 
 
The project therefore aims to explore the following seven objectives: 
 

I. Understand how seals take fish from nets and what factors assist them (for 
example location, visual cues etc.); 

II. Identify what factors influence depredation behaviour (for example 
opportunistic, or specialist); 

III. Identify the breeding populations of individuals undertaking depredation; 
IV. Review non-lethal deterrent measures currently available that may be 

appropriate for reducing the seal–gear interactions at sea; 
V. Review what modifications to fishing gear or fishing tactics may mitigate seal 

depredation and bycatch; 
VI. Clarify potential impacts and benefits and risks to the fishing industry, 

managers and seals of implementing non-lethal measures, gear modifications 
or tactics identified through V) and VI) and prioritise a sub-set of mitigation 
measures for testing; 

VII. Design and undertake testing in collaboration with the fishing industry of the 
most promising depredation deterrent measures. 

 
The project will meet these objectives through undertaking the following tasks: 
 

1. A desk-based literature and data review to further inform understanding of the 
nature of fishing gear/seal interactions, the factors which influence these 
interactions and potential non-lethal deterrent methods and their 
effectiveness;  

2. A programme of stakeholder engagement through survey and interview to 
gain a detailed understanding of the issue of seal depredation and by-catch in 
fisheries throughout England (this report);  

https://www.legislation.gov.uk/ukpga/1970/30
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3. An expert/steering group workshop to review the above outputs and agree on 
the preferred deterrent to be trialled, the geographic area for the trials and the 
trial design (this report); 

4. Undertaking at-sea trials of the chosen deterrent method to determine its 
effectiveness. 

 
The results of task 1, a literature and data review, is available as a separate report, 
MMO (2018). This Stakeholder Engagement Report presents results from a 
stakeholder survey to further inform on task 2 and the task 3 workshop engagement. 
The report provides a summary of the stakeholder engagement undertaken up to 
December 20181. 
 

2 Aims and Objectives for Stakeholder Engagement 
 
The specific aims of the stakeholder engagement programme were: 
 

 To raise awareness of, and hence engagement with, the project amongst 
fishermen, regulators and other key stakeholders; 

 To gain detailed information (through the survey and follow up interviews and 
stakeholder workshop) regarding: 

o The nature and magnitude of interactions between seals and different 
fishing gears; 

o The geographical areas where these interactions occur; 
o Non-lethal deterrents or strategies that have been/are being used and 

their efficacy at deterring interactions; 

 To identify stakeholders that are willing to participate in trials of the seal 
deterrent chosen to test; and 

 To inform the experimental design and deterrent approaches to trial. 
 
To help achieve these objectives, the study engaged with stakeholders to gain a 
detailed understanding of the issue of seal depredation and by-catch in fisheries 
throughout England.  
 
The key activities of the stakeholder engagement work were to: 
 

 Raise awareness of the study;  

 Carry out an online stakeholder survey to capture fishermen’s knowledge and 
experience regarding where, how and why seals interact with fisheries and 
potential options for deterring this behaviour; 

 Conduct telephone interviews with fishermen and other key informants; and 

 Carry out a stakeholder workshop to obtain expert input and stakeholder 
views on options for at-sea trials. 

 

                                            
1 Further stakeholder engagement in support of fieldwork is not included herein. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/753773/Report_-_Assessing_non-lethal_seal_deterrent_options_literature_and_data_review.pdf
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3 Implementation and Outcomes of Stakeholder 
Engagement  

 

3.1 Raising Awareness of the Study 
 
Effort was initially directed towards raising awareness of the project amongst 
stakeholders throughout England to encourage input and participation in the survey, 
interviews and trials. 
 
To achieve this, a media campaign was prepared to coincide with the launch of the 
online stakeholder survey, and involved the following: 

 

 Posters in MMO and Inshore Fisheries and Conservation Authority (IFCA) 
Local Offices (see Annex A. Poster for MMO and IFCA offices); 

 Submission of a press release to Fishing News informing readers about the 
project, inviting opinions and providing instruction on how to participate in the 
survey; 

 Press releases targeted at local papers in areas of England where seal 
interactions are understood to be an issue;  

 Information distributed through the UK Harbour Master’s Association list; 

 Short articles and blog posts through NFFO and ABPmer (see Annex B); 

 Information or short articles circulated via social media (e.g. Twitter, LinkedIn, 
Facebook) and email distribution lists: 

o MMO’s Twitter followers: 6875 (as of 19/06/18);  
o MMO’s Facebook followers: 1248 (as of 19/06/18) – 2 posts, 17.08.18 

and 14.08.18, with a combined 25 comments and 29 shares;  
o NFFO's Twitter followers; 
o NFFO’s email or membership list; 
o ABPmer's LinkedIn followers: 1329 (as of 27/06/18) – post on 17.07.18;  
o Posts on various individuals and other organisations’ Facebook pages. 

 
The main drive of the campaign was to raise awareness of the online survey to 
obtain as many responses from fishermen in English waters as possible. In this 
respect, the campaign was successful.  
 

3.2 Online Stakeholder Survey 
  
The online stakeholder survey aimed to gain detailed information from commercial 
fishermen regarding the nature and magnitude of interactions between seals and 
different fishing gears, the geographical areas where these interactions occur, non-
lethal deterrents or strategies that have been or are being used and their efficacy at 
deterring interactions. 
 
The survey targeted fishermen only and those fishermen that experienced significant 
financial losses due to seal depredation were expected to be the most motivated to 
respond. It is likely therefore that findings represent the worst-case interpretation and 
survey results should be considered alongside those of the stakeholder workshops 
and literature and data review that consider different stakeholder groups.  
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The survey was implemented using Survey Monkey, and a pilot was carried out with 
a few fishermen to ensure the questions and possible responses were phrased 
appropriately. A copy of the questions is provided in Annex C. 
 
The survey was publicised through the means described in Section 3.1. A prize draw 
for a £50 Amazon voucher was offered to encourage responses. The survey went 
live on 17th July 2018 and ran for a period of one month. The target number of 
respondents for the survey was 40.  
 
After removing duplicate entries, entries with no/very limited data etc., the survey 
achieved 92 responses, with details by gear type as follows (each respondent could 
provide details of up to 3 different gears): 
 

 Nets: 69; 

 Lines: 21; 

 Pots/traps: 12; 

 Trawls: 10; 

 Other gear: 4. 
 

3.3 Telephone Interviews 
 
In-depth telephone interviews were undertaken with a selection of survey 
respondents to explore some of the issues raised in more detail, and also with a 
number of key informants. Interviews were conducted with fishermen across different 
regions to ensure geographic spread. They explored gear/seal interactions in more 
detail, deterrent options, gear modifications or tactics to deter predation and the 
potential impacts, benefits and risks of implementing these. Interviews with non-
fishermen were used to explore existing knowledge on, or potential factors that may 
influence fishery-seal interactions, any previous, current or planned future research 
on the topic, experiences and results of any previous deterrent trials.  
 
Interviews were semi-structured, based around a list of issues to address, whilst 
allowing the interview to explore particular areas of interest or experience of the 
interviewee. A list of issues was developed for each stakeholder group (fishermen; 
regulators; Non-Government Organisations (NGOs); academics/researchers). These 
are provided in Annex D.  
 
The primary means of identifying informants from the fishing industry for in-depth 
interviews was by sub-setting of survey respondents from the online survey who had 
indicated they were happy to be contacted for follow-up discussions, that appeared 
to have useful information to share (experience of seal interactions, ideas or 
experience of deterrent methods), and to cover a range of gear types and regions.  
 
Interviews were carried out with people from the following groups (number of 
individual interviews in brackets): 
 
Fishermen (6) 
 
Regulators and advisers (6): 

 Cornwall Inshore Fisheries and Conservation Authority; 
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 Kent and Essex Inshore Fisheries and Conservation Authority; 

 Eastern Inshore Fisheries and Conservation Authority; 

 North Eastern Inshore Fisheries and Conservation Authority; 

 Northumberland Inshore Fisheries and Conservation Authority; 

 MMO (MMO officers from Brixham and Hayle offices also provided written 
input). 

 
Non Government Organisations (2): 

 Cornwall Wildlife Trust; 

 Cornwall Seal Group (Research Trust). 
 
Academics and researchers (3):  

 Bord Iascaigh Mhara (BIM), Ireland (2); 

 University of St Andrews. 
 
Other stakeholders (1): 

 Scottish Salmon Producers’ Organisation. 
 
15 interviews were initially planned; 18 interviews were carried out. Despite 
increasing the number of interviews, there was still a need for prioritisation and 
selection of interviewees; priority was based on the likelihood of obtaining useful 
information to contribute to the study, based on known involvement in seal/fishery 
research or regulation, and location in relation to areas of high levels of seal/fishery 
interactions. 
 

3.4 Stakeholder workshop 
 
A workshop on non-lethal seal deterrent options was held in London on 8th 
November 2018 with the intent to: 
 

 Review the latest research and knowledge on seal-fishery interactions, the 
problem, and possible solutions; 

 Consider the issues from different angles (fisheries/NGOs/regulators and 
policy makers); and 

 Explore possible solutions and options for at-sea trials under the project. 
 

The workshop was attended by expert stakeholders from the commercial fishing, 
regulatory, academic and NGO sectors. Stakeholder attendance was by invitation to 
ensure a balance and range of expertise.  
 
To meet workshop objectives a range of presentations and discussion sessions 
addressed issues arising from seal-fishery interactions (including those found in 
survey results), recent seal-fishery research, seal deterrents and 
options/experimental design for at-sea trials. The agenda for the workshop is 
provided in Annex E.1. 
 
There were 19 participants, including the project team, representing the following 
organisations: 
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 ABPmer 

 ACE Aquatech 

 Cornwall Fish Producer’s Organisation 

 Cornwall Seal Group Research Trust 

 Department for Environment, Food and Rural Affairs 

 Eastern Inshore Fisheries and Conservation Authority 

 Gael Force Seaguard 

 Marine Management Organisation 

 National Federation of Fishermen’s Organisations 

 Natural England 

 Sea Mammal Research Unit / St Andrew’s University 

 Seal Protection Action Group 

 University College, Cork 

 Zoological Society London 
 
A summary of the workshop is provided in Section 6 Workshop Results. 
 
 

4 Results of the Online Survey 
 
The following section and sub-sections report on the anonymised responses from 
the online survey of fishermen in English waters. They reflect the problem of seal 
interactions as reported by fishermen, and their perception of it. Data are provided 
for all respondents, and also where appropriate broken down by responses by 
region. The following regions were used: 
 

 North Sea and Eastern Channel (International Council for the Exploration of 
the Sea (ICES) divisions 4b, 4c and 7d); 

 Irish Sea (ICES division 7a); 

 Western Channel, Bristol Channel and Celtic Sea (ICES divisions 7e, 7f, 7g, 
7h). 

 

4.1 Response composition 
 
Responses were received from fishermen that fish throughout English waters, with 
most responses from fishermen in 7e (Western Channel), 4b (Central North Sea) 
and 4c (Southern North Sea) (Figure 1). 
 
Most respondents (30) used static/fixed nets as a primary gear (Figure 2), with a 
further 25 using them as a secondary gear. Pots/traps was the next most widely 
used gear type. Lines, drift nets, otter trawl were used by between 11 and 22 
respondents either as primary or secondary gear. Beam trawl was used by very few 
respondents. Five reported using 'other' gears including scallop dredge and rod and 
line.  
 
The prevalence of nets as a gear type amongst respondents indicates the level of 
the problem experienced by fishermen using this gear, however problems were also 
reported for other gears including lines, pots and traps, and trawls. 
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Figure 3 shows the gears used by respondents by area. Static nets are the 
predominant gear used by respondents from the Western Channel, Bristol Channel 
and Celtic Sea area, with lines and pot/traps also used. All gears were more evenly 
represented in the North Sea and Eastern Channel area. 
 
Figure 1 Number of respondents that fish in each area. 
Notes: 4b = Central North Sea; 4c = Southern North Sea; 7a = Irish Sea; 7d = 
Eastern Channel; 7e = Western Channel; 7f = Bristol Channel; 7g = Celtic Sea; 7h = 
Celtic Sea South / Little Sole Bank.  
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Figure 2 Gear types used by respondents. 
Sample size = 83. 
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Figure 3 Gear types used by respondents, by area. 
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4.2 Frequency of interactions  
 
The majority of respondents reported frequent seal interactions with static nets 
(Figure 4). This is also reflected in static nets being reported overwhelmingly as the 
gear type that fishermen experience the biggest problem with seals (Figure 5). In the 
North Sea and Eastern Channel, drift nets and lines were also reported to be subject 
to frequent interactions (Figure 6). Interactions with pots/traps and trawls are of a 
more occasional nature. 
 
Figure 4 Frequency of interactions with seals by gear type (all areas 
combined). 
Sample sizes: static nets = 64; .drift nets = 29; lines = 37; pots/traps = 37; otter trawl 
= 19; beam trawl = 9; other = 10. 
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Figure 5 Gears for which respondents reported the greatest problems with 
seals (all areas combined). 
Sample size = 90. 
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Figure 6 Frequency of reported interactions with seals by gear type, by 
area. 
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4.3 Interactions over time 
 
Fishermen overwhelmingly felt that there had been a large increase in the level of 
seal interactions over the last ten years (Figure 7). Only a few respondents felt that 
the level of interactions was stable or declining. The increase in seal populations is 
reflected in the following quotes from fishermen from free text questions in the 
survey:  
 

“Only ever used to see one or two seal a year in the eighties now see 
between six[ty] to seventy a day.” 
 
“We used to see 1 a month now we see them every week” 
 
“It’s difficult to be specific as to the amount seals take off the lines but it is 
certainly more common now then 20 years ago.” 

 
Figure 7 Fishermen’s opinions on trends in the level of seal interactions 
over the last ten years. 
Sample size = 90. 
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Figure 8 ICES rectangles where interactions with seals are reported to be a 
problem by fishermen (all gears). 
Sample size = 90. 

 
© ABPmer, All rights reserved, 2018. Data source: ABPmer online survey on 
interactions between seals and fisheries, 2018.  
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Figure 9 ICES rectangles where interactions with seals are reported to be a 
problem by fishermen (nets, lines, trawls and pots/traps). 
Sample size: Nets = 54; Lines = 18; Trawls = 7; Pots/traps = 9. 

 
© ABPmer, All rights reserved, 2018. Data source: ABPmer online survey on 
interactions between seals and fisheries, 2018.  
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The areas that are highlighted by most respondents as having a problem with seal 
interactions are in line with the areas identified through the literature review (MMO, 
2018) — the north-east around Berwick-upon-Tweed and North Shields; the east 
coast around Great Yarmouth to Southwold; the south-east around Felixstowe and 
Sheerness, the Greater Thames Estuary, to Dover; and the south-west particularly 
the Isles of Scilly, Land’s End and north Cornwall coast), with the addition of an area 
around the Humber estuary, in proximity to the seal colony at Donna Nook.  
 

4.5 Timing of interactions 
 
Interactions with seals are reported to occur throughout the year, with a peak 
between April and August (with respect to the number of respondents that indicated 
that interactions occurred in each month) (Figure 10). A similar pattern is seen in the 
different individual areas (Figure 11), although with interactions in the North Sea and 
Eastern Channel being more continuous throughout the year, and a clearer seasonal 
peak in the Irish Sea.  
 
Figure 10 Months in which interactions occur (all gears, all areas). 
Sample size = 107. Each respondent may have provided information for more than 
one gear type. 
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Figure 11 Months in which interactions occur, by area (all gears). 
Notes: Graphs show the percentage of respondents (that responded to this question 
for each area), that cited each month as a problem for seal interactions. 
 

North Sea and Eastern Channel (n=57) 

 

Irish Sea (n=9) 

 

Western Channel, Bristol Channel, Celtic 

Sea (n=32) 

 

Area not specified (n=9) 

 

 

 
The peak over the summer months may be representative of the time of year when 
more inshore fishing activity takes place (with smaller boats’ operations being 
restricted in more inclement weather). The late autumn peak in the North Sea and 
Eastern Channel area coincides with the grey seal pupping season (September to 
January). However, these factors require further investigation to determine any 
specific links between fishing seasons, pupping seasons and reported levels of 
interactions. 
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4.6 Interactions with nets  
 
All fishermen that responded to the question about the type of interactions with nets 
cited seals damaging or taking catch from the gear as a problem (Figure 12). A 
smaller number (but still more than half) cited seals damaging the gear, and 24 (36% 
of those that responded to the question) cited seals getting entangled in the gear as 
a problem. 
 
Figure 12 Reported type of interaction with nets. 
Sample size = 67. More than one response was possible. 

 
 
 
The majority of respondents indicated that over half of tows/hauls were affected by 
seal damage in those months when interactions occur (Figure 13). When damage 
occurred, there was a wide spread of reported losses with most responses reporting 
between 'from 11-25%', and 'more than 75%' of the catch lost (Figure 14). 
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Figure 13 Proportion of tows/sets/hauls reported to be affected by seal 
damage for nets (all areas). 
Sample size = 69. Responses relate to those months in which interactions occur. 

 
 
 
Figure 14 Proportion of catch value reported to be affected when seal 
damage occurs for nets (all areas). 
Sample size = 69. 
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There was a high variance in the proportion of the value of catches reported to be 
affected overall (taking into consideration the proportion of tows affected, in those 
months when interactions with seals occur). Around 30% of catches overall are 
affected, although reported rates can be considerably higher, up to 75% (Figure 15). 
The rate reported from the three different regions is similar, around 30%. Those 
respondents that did not specify which area they fish in reported higher rates of 
around 50%. 
 
Figure 15 Average (mean) reported proportion of catch value lost due to 
seals (nets, all areas).  
Sample size = 67. Error bars are mean ± 1 standard deviation. 

 
 
 

4.7 Interactions with lines 
 
All fishermen that responded to the question about the type of interaction with lines 
cited seals damaging or taking catch from the gear as a problem (Figure 16). A 
smaller number of them (less than half) cited seals damaging the gear. Seals getting 
tangled in the gear was a problem only for 2 respondents. 
 
Around 15% of the total catch is reported to be affected (Figure 17), although 
reported rates can rise to around 55%. This is considerably less than the rates for 
nets.  
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Figure 16 Reported type of interaction with lines (all areas). 
Sample size = 19. 

 
 
Figure 17 Average (mean) proportion of catch value reported to be lost due 
to seals (lines, all areas). 
Sample size = 19. Error bars are mean ± 1 standard deviation. 
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4.8 Interactions with other gears 
 
Similar information to that presented for nets and lines is available for pots/traps, 
trawls and other gear, however the number of respondents for each gear type is low. 
Results for these gears will be available in a complete anonymised version of the 
survey data available on request to MMO. 
 

4.9 Perceptions of increasing seal populations  
 
The factors that respondents attributed to the level of seal interactions are shown in 
Figure 18, with quotes to illustrate each issue selected below.  
 
Figure 18 Fishermen’s opinions on the main factor affecting seal 
interactions with fisheries. 
Sample size = 55. Responses were free text, and were then classified according to 
theme, with the themes being identified from the responses. Where more than one 
theme was mentioned in a response, it was attributed to the category that appeared 
to be the main theme. 

 
 
Fishermen attributed interactions with seals mainly to the increasing seal populations 
around the English coast, resulting in more and more seals in search of food. Quotes 
from survey responses are provided below2: 
 

“There are more seals and less fish and fishing nets are an easy target.” 
 

“Seal colonies have been allowed to grow and the increased numbers mean 
that the seals are forced to feed further from their colony. As soon as the 
seals know that fish are available at a certain location they are there after two 
tides and will stay in that area until the food source is removed i.e. the nets 
are taken off.” 

 

                                            
2 Spelling and punctuation has been corrected whilst ensuring no changes to meaning.  
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Human interaction and the release of seal pups or rescued seals was also felt to 
contribute to this in two ways: first by contributing to population increase and not 
allowing natural selection to take its course with the weaker individuals, and second 
because the released seals were thought to be more accustomed to human 
presence, increasing the possibility of interactions (as they are not scared away by 
human presence). 
 

“Seal sanctuary upsetting the natural order of things. Also wild adults teaching 
pups to follow boats and work the gear.” 
 
“The national seal sanctuary is creating an unnaturally high seal population on 
the Cornish coast. Reviving seals that should have died naturally in the winter 
storms and bringing them from all over the country and releasing them in 
Cornwall.” 
 
“When seals are fed by hand with lots of human interaction their natural 
instinct when released is to follow humans for food.” 
 
“…it’s mainly to do with the human interaction and subsequent release of seal 
pups that would have naturally died through natural selection.” 

 
A number of respondents also felt that taking fish from nets (or other gears) 
represented an easy meal for the seals, and that this trait may be passed down 
through the generations, exemplified by the quotes below: 
 

“They take the fish out the nets because it’s easy pickings.” 
 
“Our gear is an easy target they just sit on it and gorge this enables them to 
be more successful in rearing their pups so the problem is exponential.” 
 
“They have adapted to easy fishing methods of not having to fend for 
themselves; they just look about, see a marker buoy, as they know its easy 
food.” 
 
“They have learnt to follow the fishing boats and understand how to get an 
easy meal.” 
 
“Seals are intelligent creatures, they have followed boats out from the beach 
in the past, and as soon as the dan buoy goes over they equate that with an 
easy meal. Once a line is located they will patrol up and down it for the 
duration of the soak.” 
 
“They have learnt how to get an easy meal...and older ones do show younger 
ones how to fish.” 
 
“Seals have trained themselves to target fishermen for easy food and are 
passing the trait to their young.” 
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4.10 Accounts of seal interactions  
 

The survey contained fishermen’s accounts of interactions with seals, evidencing 
that seals are responsible for at least part of the experienced damage to catch. 
Comments also included descriptions of the type of damage that seals cause to the 
fish (which differs from that of other known marine scavengers). 
 

“We get heads returned on the hook and also the seal will surface close by with 
a fish to consume it.” 
 
“Seals tend to wait close to harbour then will follow a boat, follow the warps3 
down then continually dive on the net coming up with fish and eating on the 
surface with a voracious appetite!” 

 
“Seals seem to behave like a fox with chickens, they eat what they want then 
skin the cod or rip out the bellies for fun.” 

 
“The seals do most of the damage to my monkfish, they seem to do most the 
damage in the evenings when the boats are not around and it is quiet.” 

 

4.11 Impact that seals are having on fisheries 
 
Fishermen indicate that in many cases, seals can make fishing (particularly with 
nets) uneconomical and some claim to have stopped fishing as a result of the 
damage caused by seals. 
 

“Seals have more [or] less killed off the cod net fishery in our area.” 
 

“Seals have become a very big problem in some areas and have been seen as 
far as 130 miles from the nearest point of land. Fish can be hard to find most of 
the time and when what you catch is damaged beyond sale it’s really heart 
breaking. The seal will tend to only eat the liver of a fish which means it 
normally destroys the fish beyond sale.” 

 
“They put me out of fishing with nets. They would follow my boat and wait for 
me to shoot my nets.” 
 
“We used to tangle net for monk fish as well but not anymore; can't keep a 
whole one in the nets.” 
 
“Approx[imately] 10-12 years ago we were plagued by seals daily so much so 
that we could only fish our lobster pots and not our gill nets as it wasn't worth it 
as the seals were taking most of the catch and causing lots of damage to the 
nets ….” 

 
“They have ruined a good fishery in our area.  Sometimes we have up to 5 
seals at our net at the same [time].” 

 

                                            
3 In the case of a trawler. 
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“…sometimes you lose almost 100% and VERY VERY occasionally as little as 
a 5-0% loss.” 
 
“Gave up fishing.” 

 
“I had gill netted for some 30 plus years and salmon netted for a similar time 
and in both cases seal predation was the main factor for stopping that type of 
fishing even when we patrolled the nets.” 

 

4.12 Actions taken to reduce seal interactions 
 
Approximately half of respondents said that they currently do something to reduce 
the level or frequency of interactions with seals (Figure 19).  
 
Figure 19 Respondents that currently use any measures to reduce seal 
interactions. 
Sample size = 67. 

 
 
Fishermen were divided about whether there was any point in trying to use 
deterrents or avoidance behaviour to reduce seal interactions, or whether there were 
some options that could help. Those that felt there was no point cited the following, 
including having tried various deterrent options: 
 

“There is nothing I can do except to stay on land. And I am not willing to do 
that.” 
 
“Put gear ashore in disgust. My winter fishery of 40 years has been 
destroyed.” 
 
“They will take fish right under the boat and there is not a lot seems to deter 
them.” 
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“I have tried everything I can think of, nothing works, I can only fish inshore so 
can’t get away from them.” 
 
“Tried a seal pinger but no use.  Tried a big mesh in funnel of net but no use 
as they are lying against it and eating the stuff easily as they don’t use any 
energy they stay under the water longer.” 
 
“We have tried shorter soak times on the gear but seems to make little or no 
difference and moving the gear around but that also makes no difference the 
seals seem to be everywhere.” 
 
“Once the seals know the nets are there that’s it, they have to be moved or 
change methods. Static nets have pretty much become unworkable so will 
trawl for soles instead.” 

 
Options suggested, or already used by fishermen, for avoiding or reducing 
interactions with seals included reducing soak times, moving to a different area, 
attending gear, reducing noises that may attract seals, and adjusting rigging (for 
pots): 
 

“Soak times are normally reduced but that then means the gear doesn’t have 
a chance to fish properly. Not fishing is certain areas is also done but they 
seals will find your nets where ever you are.” 
 
“We only give our gill nets 6 hours lay time now as opposed (sic) to 
overnight.” 
 
“Only in respect of moving to a different fishing area.” 
 
“Go out different time, go round so the seals don't follow, leave off dans 
[buoys] but they still find them“ 
 
“I am attending drift net every time they in water no more than 200 metres 
from them.” 
 
“Keep depth sounder off as it seems to attract them whilst hauling.” 
 
“Fitting hard eyes to pots i.e. rigging.” 

 
 

4.13 Shooting of seals in the last 3 years 
 
Only 14% of respondents indicated that they had used the netsmen’s defence4 in the 
last three years in order to prevent damage to their nets and/or catch (Figure 20). 
 

                                            
4 As laid out in the Conservation of Seals Act 1970. 
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Figure 20 Respondents that have shot (“yes”), or not shot (“no”), any seals 
during last three years. 
Sample size = 65. 

 
 
Many respondents were not aware of the netsmen’s defence or its application. A 
minority were happy to shoot at seals, whereas others were aware of the potential 
media implications. 
 

“Thought it was illegal to carry a firearm on a licensed fishing vessel.” 
 
“Frequently shoot at them. Difficult to hit.” 
 
“It would be put on social media if anyone saw, and we would be condemned 
by the media and public.” 

 
The media implications were recently felt in Cornwall when there was a case of 
shooting close to the shore in the bass gill net fishery that caused a local outcry and 
raised public safety concerns (key informant interview). 
 

4.14 Ways to reduce interactions 
 
The overwhelmingly most popular suggestion for how to reduce the level of 
interaction with seals was a cull (Figure 21), as is carried out in some areas for 
terrestrial species such as red deer. This links back to their perception of the 
increasing size of the seal population being the driving factor in the level of 
interactions experienced. Other means suggested for reducing the level of 
interactions indirectly relate to ways of reducing the size of the seal population (by 
not rescuing and releasing seals into the wild, and by shooting problem seals).  
 
Only one respondent (2%) in each case suggested moving fishing area or using 
deterrents as ways of reducing interactions with seals. 
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Figure 21 Suggestions of ways to reduce interactions with seals. 
Sample size = 58. 

 
 

5 Additional Information from Telephone Interviews  
 
The information from the telephone interviews broadly supported the findings of the 
literature and data review and did not uncover any further additional research, 
information or data that had not already been incorporated in the review.  
 
The outcomes of the online survey for fishermen is described in Section 4, whilst the 
information obtained from telephone interviews with regulators, academic 
researchers and NGOs has been incorporated into this section. 
 
The information from the key informant interviews is summarised by theme below. 
 

5.1 Location and prevalence of seal-fishery interactions 
 
All IFCA and MMO interviewees stressed that the information discussed had been 
relayed to them by fishermen and/or other stakeholders and hence they were not 
able to corroborate the information. All interviewees stressed the importance of 
speaking to fishermen and other key stakeholders to obtain further information and 
detail.  
 
Information reported to the IFCAs by fishermen indicated that seal interactions were 
a significant issue in the following locations: 
 

 Suffolk - affecting fishers operating out of Harwich, Felixstowe, Orford, 
Aldeburgh beach, Southwold and Lowestoft; 

 Cornwall - mostly along the south coast between Penzance and Plymouth 
with hotspots including Mevagissy and St Austell; and  

 The north-east of England. 
 
These areas corresponded with the areas which the MMO received the most reports 
of seal-fishery interactions from (the south-west, east and north-east of England).  
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In all of the areas, the fishing activity predominately affected is static nets (e.g. tangle 
nets set for monkfish), although in the east of England there were reports of all types 
of nets being affected (i.e. trawl, fixed or drift nets). In the north east of England, 
interactions were also reported to affect fishermen using T-nets and J-nets targeting 
sea trout in estuaries. The most common species targeted by the seals (that are 
reported to the MMO) are salmon, bass, pollack, flounder and monkfish. 
 
The IFCAs and MMO did not have any information or data relating to the prevalence 
of interactions, as this issue is not within their remit to monitor. However, in the 
Eastern IFCA and Cornwall IFCA Districts, fishermen have reported increases in 
seal numbers over the last couple of years and some fishers in Cornwall had 
commented that 2018 was probably the worst year any of them had seen for 
damage to catches. Fishermen have also reported to the IFCAs and MMO that seals 
seem to be becoming ‘more fearless’, with very occasional reports of aggressive 
behaviour. The MMO noted they receive more reports of seal-fishery interactions in 
the south west of England in the summer. It was speculated that contributing factors 
to the increased in reported interactions during this season may include overlap with 
the breeding season and/or reports of some charter vessels (which are more 
prevalent in summer for wildlife watching or fishing) feeding seals, which may 
encourage interactions. 
 

5.2 Impacts of seal-fishery interactions 
 
Much of the evidence for seal depredation is anecdotal, largely from local fishermen. 
The main impact of the seal-fishery interactions reported to the IFCAs and the MMO 
from fishermen is damage to commercial catches. For example, seals are reported 
to take part of the fish from the net, sometimes leaving only the head, or damaged 
fish which cannot be sold, with subsequent impacts on the fishermen’s incomes.  
 
Objective evidence of seal depredation is generally lacking, but there are established 
methods of attributing fish damage to seals, which have been used by academic 
researchers.  This is based on the type of damage caused to fish, such as large v-
shaped bite marks, lacerations, and what areas of the fish are targeted.  This provides 
convincing evidence of seal depredation, as opposed to depredation by other species.  
However, direct observations (such as by video recordings) would provide objective 
evidence but this data has not been collected previously at static nets. 
 
Estimates of the magnitude of impacts to the catch and economic valuation of the 
damage reported to IFCAs included: 
 

 Sometimes up to half of the catch is lost; 

 Sometimes 70% of the catch is ruined; 

 Loses of £5,000 worth of fish annually; and 

 Hundreds of pounds of damage per day. 
 
The impact was such that in the north-east of England it was considered by the 
regulator that the level of seal depredation, in conjunction with quota, was a 
significant factor limiting the amount of netting that could take place in the 
Northumberland IFCA district, such that the fishermen are almost completely reliant 
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on potting. This was also reflected in some of the responses to the online survey 
(Section 4). 
 
Other impacts reported to the IFCAs and MMO by fishermen included damage to 
equipment (e.g. ‘shredded nets’, although this seemed to be less of an issue than 
damage to catches, and was reported less in some Districts) and entanglement of 
seals in the nets. It was noted that in the south-west, reports of tagged seals 
entangled in nets has led to the suggestion that entanglement seemed to coincide 
with the release of rehabilitated seals pups from a local seal sanctuary.  
 
Academic researchers reported on the prevalence of seal by-catch, particularly from 
the research undertaken in Ireland by Cosgrove et al. (2013, 2015, 2016), which is 
largely captured in the literature review. There is evidence to suggest nets with greater 
mesh sizes (such as trammel and tangle nets) have higher rates of by-catch (this does 
not seem to affect depredation rates). Furthermore, juvenile seals tend to be caught 
more often than adults. Juvenile seal entanglement could be attributed to a range of 
reasons, such as inexperience in taking fish from nets, greater entanglement due to 
juveniles panicking, or the fact large adults may be less likely to become entangled. A 
study by World Animal Protection (no date) was not able to establish whether 
entanglements in Cornwall were in discarded ghost gear or ‘live’ fishing gear. 
 
It is not clear what the balance is between losses to the fishing industry from seals and 
benefits to local tourism industries from seals as a visitor attraction, and this is likely 
to vary between locations. An ecosystem services approach to analyse the costs and 
benefits, with potential for payments for ecosystem services to be implemented, might 
be an approach that could be explored. 
 

5.3 Factors affecting depredation 
 
It is generally unknown if seals actively target nets and recognise them as a source of 
food, or if they happen on nets (and fish) accidentally. However, there is evidence to 
support the argument that individual, specialised seals that have learnt this behaviour 
are largely responsible for depredation. This is possibly further demonstrated by 
fishermen accounts of large adult males following fishing vessels and feeding on fish 
surrounding set nets that have been depredated. 
 
Information provided by the IFCAs included reports from fishermen that the seals are 
able to recognise individual fishing boats and have learned where and when the 
fishermen will undertake fishing activity. One IFCA respondent received reports of 
seals being present outside of the port and following fishing boats as they left the port 
and travelled to the fishing grounds. Fishermen have also reported to the IFCAs that 
seals ‘clearly learn’ to find the marker [buoys] on the gear, swim down one rope, along 
the gear and ascend up the other rope, indicating they have learned where the fish 
will be. Fishermen have also reported to the MMO that it is when they are hauling the 
nets that they tend to see a lot of seals around. 
 
Interviews with academic researchers supported the evidence provided in the 
literature review on factors that affect depredation. The interviews further highlighted 
that there is variation in the factors that affect depredation between studies, anecdotal 
accounts, and location. However, the predominant factors that seem to affect 
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depredation are: the amount of fish caught in nets as fish movement/thrashing may 
attract more seals; engine/boat noise or presence which may be having a ‘dinner bell’ 
effect; and hauling activity which seals may be targeting (though this is difficult to 
confirm and it is likely depredation also occurs when nets are set5). However, much of 
this evidence is anecdotal and it is difficult to decipher which of these factors is acting 
upon the rates of seal depredation.  
 
In tourist areas, boats that feed seals may encourage seals to associate vessels with 
food. It was also reported that fishing vessels used to discard guts etc. overboard 
within harbour areas in Cornwall. Now that this has been banned, they may discard 
guts just outside the harbour, which encourages seals to wait and follow them. 
 

5.4 Deterrent methods/strategies 
 
Most of the IFCA respondents confirmed that they were aware that some fishermen 
had licences to shoot seals, but that they did not have any information on the 
frequency with which this is done. The MMO stated that most of the enquiries they 
have received about shooting seals from fishermen (approximately 22 enquiries 
since 2010) come from east and south west England. The MMO do sometimes 
receive reports of seals being shot (approximately 16 reports since 2010), with some 
of these reports comprising witnessed incidents, whilst others were reports of loud 
bangs and/or seals washed up on beaches with shot wounds, although it was 
cautioned that the reporting of shot wounds could be erroneous as, unlike for 
stranded cetaceans, post mortems/examination of seal carcasses are not generally 
conducted.  
 
The IFCAs and the MMO reported being aware of a number of devices and 
strategies that had been tried by fishermen to minimise seal-fishery interactions, 
which included bird scaring devices from agricultural trade outlets, fish scrammers, 
homemade thunderflashes and shooting over the heads of seals. The interviewees 
didn’t have any data on the effectiveness of such deterrents, however, in general, 
the impression was that it did not take long for the seals to adapt to such deterrents 
even if they had initially worked. This caused some of these interviewees to question 
whether ultimately any such deterrent device may actually function as a dinner bell 
rather than a deterrent as intended. 
 
In the North Eastern IFCA District, four Lofitech seal scarers were purchased in 
2007, and deployed to three fishing vessels in the region during the salmon season 
(see NESFC, 2008). Comparison of the 2006 and 2007 monthly returns for June, 
July and August showed that the average revenue losses from seal damage to 
catches was lower in 2007 when the Lofitech devices were trialled. Furthermore, all 
participating fishermen believed the system had a positive impact on the quantity of 
undamaged fish landed and that the frequency of seal interactions with fishing gear 
had also been much reduced. However, it was noted that whilst the data indicated 
some positive trends when the Lofitech systems were deployed, the study design 
was not able to account for other factors, such as natural fluctuations in seal activity 
and/or increasing numbers of salmon and sea trout, which may have influenced the 

                                            
5 In the online survey, some fishermen indicated that the damage did seem to occur overnight when 
nets were unattended. 
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results. However, since these trials, the devices have repeatedly malfunctioned, 
possibly due to the conditions exposed to in the marine environment, and for this 
reason the devices are no longer loaned to fishermen in the District. 
 
The IFCAs and MMO were also aware that fishermen have varied aspects of 
equipment deployment and/or fishing patterns to try to reduce interactions, for 
example via shortening the soak time of nets, altering the distances between nets, 
deploying ‘dummy nets’ and hauling nets at different times. In general, these 
methods did not appear to have been successful in minimising seal-fishery 
interactions. There were also reports that increasing the distance between gill net 
tiers to around two metres has been successful in preventing seals following on from 
one tier to the next, but other interviewees disagreed.  
 
Academic researchers that were interviewed agreed that currently available 
deterrents (which mainly comprise acoustic deterrent devices (ADDs)) were mostly 
ineffective at deterring seals. Most studies show evidence of habituation and 
sometimes a ‘dinner bell’ effect where seals are attracted to the noise of the ADD. 
However, ‘dinner bell’ effect evidence mainly comprises studies undertaken at 
aquaculture sites rather than capture fisheries. Habitat exclusion and effects to non-
target species (namely cetaceans) are also a concern with current ADDs. A more 
pragmatic issue is that current devices require a large power supply and therefore 
fitting to nets is difficult, and may only be deployable from boats during hauling. 
 
All academic researchers interviewed have worked together on a research project in 
Irish waters testing an early development of an ADD developed by Thomas Götz and 
Vincent Janik. Results from these studies were inconclusive primarily because rates 
of depredation were too low to detect the effectiveness of the ADD (Gosch et al., 
2017). However, all acknowledge the importance of a solution that is seal-specific 
(based on frequency), does not cause hearing damage to seals, and that seals are 
sensitive to over long periods. The ability for a device to be fixed to nets would also 
be an advantageous criterion, as seals may also take fish from nets during soaking. 
It was suggested that an early prototype developed in cooperation with Genuswave 
Ltd, which is submergible and can be attached to nets, currently shows the most 
promise as a seal deterrent. However, it was acknowledged that the relatively small 
effective range of ADDs, whilst also limiting wider effects, may hinder the ability for 
ADDs to protect long nets at sea.  
 

5.5 Interviews with Fishermen  
 
The following sections summarise the information from the in-depth interviews with 
fishermen selected from responses to the online survey.  
 
5.5.1 Experience of interactions with seals 
 
The interviews with fishermen re-emphasised that at the present time seals seem to 
be ever-present when they are fishing, in all areas covered in the questionnaire 
(north-east, south-east, south-west and north-west England).  
 
It is generally held that seals recognise the sound of the engines: seals wait outside 
the harbour and then follow vessels to the fishing grounds. The seals tend to remain 
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within the inshore area, and appear to be able to differentiate among the different 
engines and the vessels, often not bothering to follow the offshore vessels because 
they know they will be fishing approximately 50 nm offshore. 
 
There was a suggestion that the intensity of the seals’ attention and their predation 
could be linked to the availability of other species. Although seals are opportunistic 
feeders, they appear to be particularly fond of mackerel (which has been late this 
year). Pressure on food stocks means that they are likely to start predating on “new” 
species, such as blonde rays in Cornwall this year. 

5.5.1.1 Identifying breeding colonies 
Apart from the south-west, in the other areas the fishermen could clearly identify the 
breeding colonies. In Cornwall the situation is less clear – the importance of seals 
released from sanctuaries was highlighted. 

5.5.1.2 Increase in level of predation 
Fishermen in all areas studied (see Figure 1) stressed the increase in the problem of 
depredation over the last decade, and particularly in the last few years when it is 
perceived to have at least doubled. The increase has not been constant, however. 
Rates of depredation did vary within fishing areas, perhaps due to the large areas 
covered. 
 
Rates of depredation also varied in among regions. In the north-west, the breeding 
successes of the Walney Island reserve and possible movement southwards from 
Scotland of grey seals were held to be largely responsible for the increase. In the 
north-east, the increase of seal numbers on the Farne Islands and the southward 
colonisation to Coquet Island and St. Mary’s are indicative of the change. In the East 
Anglia the impact of the increase in seal numbers on Scroby Sands and their 
southward extension are thought to underlie the increasing level of interactions. 
 
The problem seems to be most acute in Cornwall where the presence of seal 
sanctuaries and the release of seals that are unafraid of humans is regarded as a 
major problem by fishermen although the same reservations about seals that are 
accustomed to humans is also expressed in other areas. This may also reflect the 
nature of fisheries in Cornwall, where there is higher levels of static gear fishing 
effort relative to other areas. 

5.5.1.3 Evidence that seals are responsible for predation 
The fishermen are in no doubt that the seals are responsible for the increase in 
predation. They have seen seals taking fish from the nets as they are hauled. In 
addition, they are familiar with the visual evidence of seal predation – heads left in 
the net, teeth marks, claw marks from their flippers as they hold the fish, livers or 
stomachs taken, etc.. They indicated that seal activity is easily differentiated from 
that of squid and cuttlefish. 
 
5.5.2 Impacts of seal interactions 

5.5.2.1 Damage to catch  
All the inshore fishermen reported substantial loss of income from seal predation, 
chiefly from lost or damaged catch, but also damaged gear. Precise details of the 
financial impact are difficult to establish since prices fluctuate. It is probably more 
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relevant to consider the percentage of catch damaged (where the whole fish is taken 
there will not necessarily be any evidence left other than possibly net damage).  
 
Interviewees reported seabass and monkfish as the most widely predated species 
with damage percentages of around 50% on average. For ray, the damage is 
approximately 50% too. Salmon and sole, particularly valuable species, suffer higher 
predation rates. For salmon predation can vary from 10–99% during the short 
season. Sole, which has recently attracted more attention from the seals in the 
southern North Sea, is experiencing predation rates of up to 90%. 

5.5.2.2 Damage to gear 
Damage to gear is less important than damage to the catch. Panels or fleets of nets 
will require replacing more frequently and there will be a constant need for small 
repairs, but it is the “lost” catch that is of greater significance. 

5.5.2.3 Seal entanglement 
Seal entanglement occurs to some extent in all areas but was reported particularly 
from the south-west. Interviewees indicated that it is generally the pups or young 
seals that become entangled – older seals, especially ‘bull’ seals, have the power to 
force their way out of nets. It is rare for an adult seal to become entangled. It is 
usually the grey seal pups that become entangled in the early part of the year and it 
is felt that this is due to the fact that they are released from seal sanctuaries and 
have little sense of self-preservation. Seals are, on occasion, found dead in the nets 
but this is rare – which would indicate that they are present and become entangled 
when the fishermen are hauling their nets. 
 
5.5.3 Methods for reducing seal interactions 

5.5.3.1 Gear deployment 
The most commonly used method of reducing seal interactions is reducing the 
amount of time that nets are left in the water, particularly overnight. Fishermen will 
reduce the time nets are left from 3–4 days to 3 days or less. In some fisheries 
where the rate of predation is particularly high, they may not leave them in overnight 
at all. This reduces depredation losses but does not eliminate it. 
 
The inshore fleet may have limited options for alternative fishing areas. Changing 
fisheries, particularly for fishermen who operate a range of gears, is to a certain 
extent an option but there are limitations imposed by the seasonality of some 
species and the difficulty of financing major changes in activity (vessel/gear/quotas).  
 
There were some reports seals seem to be less active and less successful predators 
in the dark, so setting nets when it is still dark and only leaving them in a short time 
may offer a reduction in predation. However, if all fishermen adopted this tactic there 
is little doubt that the seals would adapt accordingly, and this would seem to 
contradict those responses where fishermen indicate they no longer leave their nets 
overnight. 
 
Attending gear is a condition of salmon licences in the North East but, in itself, it is 
not a very effective strategy since the seals remain in the vicinity and can stay 
underwater for c.15 minutes, easily enough time to take the fish. 
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5.5.3.2 Shooting 
There was a general feeling that shooting seals was not really a viable option. In 
addition fishermen viewed shooting as ineffective (a very difficult shot in a bobbing 
vessel with a moving object some distance away). Only one fisherman interviewed 
had a licence and a gun to shoot seals and he used it more as a deterrent, shooting 
only one or two seals a year. 

5.5.3.3 Deterrent devices 
Some of the fishermen have used a deterrent device, or have been involved in trials. 
Some of these have been crude bird-scarers to which the seals rapidly became 
accustomed. The trial of banana pingers has generally been inconclusive. In 
addition, problems arose because the pingers were on the same wavelength as the 
echosounders and therefore, once the seals became accustomed to the pingers, the 
echosounders began to attract the seals. 
 
There were a number of practical problems that were cited attached to the use of 
ADDs. The equipment used to haul gear dislodged pingers from the gear; the battery 
life was relatively short; size is also a consideration in small (under-10 m) vessels. 
 
Seals are very intelligent and rapidly work out evasive actions to deterrents. This 
habituation means that fishermen are somewhat sceptical about the long-term 
effectiveness of ADDs although they would welcome something that really worked at 
a reasonable price. Reactions varied as to the willingness to pay for an effective 
deterrent device. A common word used by fishermen was effective, and fishermen 
have become so accustomed to seals becoming habituated to deterrents. 
Fishermen’s were willingness to pay for deterrent devices included a range of 
responses but was generally “in the hundreds, not the thousands” of pounds from 
inshore vessels. 
 

6 Workshop Results 
 

6.1 Setting the scene 
 
This section details engagement through the stakeholder workshop. The workshop 
was initiated by a presentation session, ‘Setting the Scene’, with an overview of the 
project provided by the MMO, the Authority who commissioned the project (slides in 
Annex E.2) providing the rationale for the work. Perspectives of the problem were 
given by a fishing industry representative and by an NGO representative.  
 
This session highlighted that the increasing population of seals was problematic for 
fishermen, who are losing part of their catch to damage by seals, and fishermen feel 
that the rescuing and release of seals by sanctuaries is contributing to the problem. 
While seals impact on fisheries, fisheries also impact on seals through bycatch in 
operational fishing gear and entanglement in lost gear and use of lethal methods. All 
presenters agreed that the current situation was undesirable e.g. losses to fishermen 
and to seal populations suggesting a common interest to attempt change.  
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6.2 Key issues and visioning of potential solutions  
 
In the first break-out session, groups representing different interests (seals, fishing, 
and marine regulation), explored key issues and visioning of potential solutions by 
considering the following questions (a record of break-out groups’ outputs is 
provided in Annex E.6): 
 

 What are the main issues/problems for you in relation to seal/fishery 
interactions? 

 What would your ideal solution look like – What things do you consider 
essential in the solution, and what would be undesirable? 

 
This session confirmed the perspectives in ‘Setting the scene’ and highlighted two 
particularly common themes, trust among parties and evidence needs. There is a 
need to engage, build trust and create dialogue between different parties to ensure 
different perspectives on the issue are integrated in any potential management 
solution or policy. 
 
There is an ongoing need for further research, including into: seal diet, behaviour 
and population dynamics over time and among different areas, the extent, scale and 
type of interactions between seals and fisheries, the type of damage caused by 
seals, and differences between species (grey vs. harbour seals); and individual 
depredation behaviour, levels of depredation, and deterrent technology. The at-sea 
trials may contribute to the evidence on some of these issues. 
 

6.3 Seal-fishery research and deterrents 
 
Further presentations from project representatives and participants considered the 
results of the project survey, seal-fishery research, and deterrents (see Section 4 
and MMO, 2018). Copies of the presentations are provided in Annex E.3-5. This 
either reinforced or expanded on conclusions in the literature and data review 
element of the project (MMO, 2018) such as local population trends, mobility, diet 
and recent deterrent research and provided further information for participants on 
acoustic deterrent device technology. 
 
Recent developments in ADD technology identified were promising; low frequency 
startle technology shows promise in reducing habituation, hearing damage and 
effects on non-target species such as odontocetes6 while and lower source levels 
and duty cycles reduce underwater noise. It was also noted that technological 
readiness could be improved within months based on refinement of current 
technologies should there be an appropriate end market. 
 

                                            
6 Toothed whales - a suborder of cetaceans. 
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6.4 Constraints and benefits of different options and 
considerations for at sea-trials  

 
The second set of break-out sessions encompassed three groups that mixed 
fisheries, NGOs and regulators in each group to inform the constraints and benefits 
of different options and considerations for at sea-trials by considered the following: 
 

 What are the constraints and benefits (pros/cons) of each different approach 
to reducing seal-fishery interactions (deterrents, fishing tactics, avoidance 
measures and no action)? 

 Which is the preferred option for your group and why? For the preferred 
option:  

o Where trials would be most critical? 
o What factors should be controlled for? 
o What parameters should be recorded?  

 
Break-out groups’ considerations are recorded in Annex E. All groups had a 
preference for testing the ADDs in the at-sea trials. Fishing tactics and avoidance 
measures were not considered feasible, as all options have been tried by fishermen 
and not been successful in the long term. However, commonly-used fishing tactics 
could be collated and shared amongst industry. 
 
It was noted that ADDs could be deployed in several ways (with options towards the 
end of the list requiring further research and development of devices): 
 

 Deploy from vessels during steaming to prevent seals from following vessels 
to fishing areas; 

 Deploy from vessels in vicinity of nets during fishing; 

 Deploy from vessels during net hauling to deter depredation during hauling; 

 Integrate in dhan buoys to deploy at either end of nets (often seals appear to 
follow the dhan line to find the net); 

 Deploy on nets themselves (would need to be compact and integrated into 
one unit (control unit and transducer), and must not catch on the net as it goes 
through the hauler). 

 
The break-out groups’ recommendations for experimental design (location, fishery, 
parameters to record) will help to inform the project team’s considerations for the at-
sea trials. More detail is provided in Annex E; key points that emerged to inform the 
design of the trials were: 
 

 The importance of a transparent trial undertaken with involvement of the 
fishing industry; 

 The most important factor is to test devices in areas of high depredation (to 
avoid inconclusive results – see Gosch et al., 2017); 

 Deterrent device could be ‘net-integrated’ on dhan buoys or deployed from the 
vessel – the latter could be activated whilst steaming to fishing grounds to 
prevent seals following fishing vessels; 

 Photographic identification (Photo ID) of seals seen during the trials provides 
a possible opportunity to gather evidence on whether specific individuals are 
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responsible (if trials are carried out in the south-west, Cornwall Seal Group 
Research Trust, that has an extensive photo ID database, could support this); 

 Device must be robust, not significantly interfere with fishing operations, and 
be tested on normal fishing operations (i.e. normal sized nets); and 

 Important to control for environmental variables (i.e. carry out test and control 
hauls on the same days/times). 
 
 

7 Conclusions 
 
Through stakeholder engagement encompassing survey, interview and expert 
stakeholder workshop techniques, a body of work was conducted that supported the 
desk-based literature and data review. This encompassed wider stakeholder 
perceptions and expertise, generated awareness of the work undertaken  
 
Fishermen’s responses suggested seal interactions are increasing and they attribute 
this to increasing seal populations. Static nets were reported as the most impacted 
gear type with spatial patterns of interaction reflecting seal distributions at sea. 
Seasonal variation in interactions was reported although the strength of this varied 
among regions. Collectively this suggested deterrent trials with static nets in 
identified areas of high levels of seal interaction would encounter the greatest 
depredation pressure.  
 
Fishermen reported using a wide range of deterrent options but did not have any 
data on the effectiveness of such deterrents and reported them all to become 
ineffective after a time. There was a consensus that if a non-technical solution was 
available e.g. through changing fishing behaviour, fishermen would have adopted it. 
In general, the impression was that seals did not take long to adapt to any deterrent. 
This supports the findings of the literature and data review and identified ADDs as 
the preferred approach to be trialled, with startle technology being promising.  
 
Stakeholder engagement also generated insights that will support decisions on the 
geographic scope for the trials and on the key elements for trial design that key 
stakeholder groups see as being important to conducting a scientifically robust and 
supported sea trial in 2019.  
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Annex A. Poster for MMO and IFCA offices  
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Annex B. Press Coverage 
 
Fishing News article, 2nd August 2018 
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NFFO news article, 17th July 2018 
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ABPmer blog post 17th July 2018 
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MMO Facebook posts 
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Annex C. Online Survey 
 

Survey on interactions between seals and fisheries 
 
Background: 

 

This survey is for commercial fishermen in England about their experiences of interactions with 

seals (seals feeding on catches, damage to gears and entanglement). Your responses will help 

us better understand the extent of seal–fishery interactions around the country and identify 

options for non-lethal measures to reduce these interactions. Participation in the survey is 

voluntary.  

 

This survey is being carried out as part of a wider study, which is implemented by ABPmer Ltd 

and the National Federation of Fishermen’s Organisations (NFFO) on behalf of the Marine 

Management Organisation and Defra. The study aims to identify fisheries in English waters 

where such interactions are a significant issue and to field test the most promising deterrent 

option(s) within one or more of those fisheries. This will help with the identification of viable and 

effective options for reducing seal–fishery interactions, with benefits for both fisheries (reduction 

of damaged catches or time lost) and seal populations (reduced impacts from fisheries). 

 

Win a £50 Amazon voucher! By taking part in the survey, you will have the chance to win a £50 

Amazon voucher. Terms and conditions apply. 

 

Time to complete the survey: The survey should take no more than 15 minutes to complete. 

 

Queries: If you have any questions about completing the survey, prefer to complete it offline, or 

wish to discuss anything further, please contact Suzannah Walmsley, ABPmer (Email: 

swalmsley@abpmer.co.uk; Tel: 02380 711 858). 

 

Data processing: 

The survey collects personal data (name, contact details, vessel details). You do not have to 

provide your name or contact details to complete the survey, but it would be helpful to allow us to 

follow up any queries if necessary. Your data will be held securely and in accordance with 

ABPmer’s privacy policy7. It will only be shared with members of the project team where 

necessary for the purposes of analysing survey responses. Data will be processed in line with 

the objectives of the survey and will not be used for any other purpose. Your personal data will 

not be published; survey results will be published in anonymised or aggregated form, such that 

the personal details are not identifiable. Any personal data collected will be destroyed at the end 

of the project, and only anonymised data will be passed to MMO for longer term storage.  

  

                                            
7 http://www.abpmer.co.uk/media/1913/abpmer-customer-privacy-notice18jun18.pdf  

http://www.abpmer.co.uk/media/1913/abpmer-customer-privacy-notice18jun18.pdf
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A. Fishing Details 
 

1. Vessel Identification (PLN number) 

 
 

2. Vessel length (m) 

 
 

3. Home Port 

 
 

4. Main fishing area(s): 

4b / IVb (Central North Sea) 

4c / IVc (Southern North Sea) 

7a / VIIa (Irish Sea) 

7d / VIId (Eastern Channel) 

7e / VIIe (Western Channel) 

7f / VIIf (Bristol Channel) 

7g / VIIg (Celtic Sea) 

7h / VIIh (Celtic Sea South / Little Sole Bank 
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5. Gear types and seal interactions 
  How frequently do you use this gear Of the gears you use, how often do you experience problems with seals? 

Static/fixed nets 

 

 
  

Drift nets 
   

Lines 
   

Pots/traps 
   

Otter trawl 
  

Beam trawl 
  

Other (please specify 

below)   

Other gear type - description  
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*6. If you have been fishing for ten years or more, how has the level of seal 

interactions changed over the past ten years, in your experience? 

Large decrease 

Small decrease 

Stable/more or less the same 

Small increase 

Large increase 

Don't know 

*7. Of the gears you use, which do you experience the biggest problem 
with seals? (tick one only) 
You will have the option to provide details about seal interactions for two 
further gear types in the survey. 

Static/fixed nets 

Drift nets 

Lines 

Pots/traps 

Otter trawl 

Beam trawl 

Other 

None 
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B. Experience with Seals – GEAR 1 
The following questions relate to your experience of interactions between seals and the gear 
type you indicated in Question 7 above 

 

8. Type of interaction (tick all that apply): 

Seals damaging/taking catch from the gear 

Seals damaging the gear 

Seals getting entangled in the gear 

 

9. In which ICES rectangles do these interactions take place? Use this ICES map to 

help identify the correct rectangles and free type all that apply, e.g. 36F0, 29E3 

 
 

10. In which months of the year do you experience interactions with seals with this 

gear? (tick all that apply): 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Don't know 

 

*11. In those months when interactions occur, what proportion of your 

hauls/sets/tows are affected? 

Less than 10% 

11-25% 

26-50% 

51-75% 

More than 75% 

Don't know 

 

*12. When seals take or damage fish, what proportion of your catch (value) is 

affected, on average? 

Less than 10% 

11-25% 

26-50% 

51-75% 

More than 75% 

Don't know 

13. Which species of fish or shellfish in your catch do the seals target most? 

 

http://www.abpmer.co.uk/media/1919/ices_map_blacklabels2.pdf
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14. Please provide details about your gear (answer only the questions for the 

relevant gear type identified in Question 7): 
 

Nets: 

Average length of net (in metres)     

Number of nets set per trip      

Average soak time (in hours)      

Average water depth at which nets are set (in metres)   
 
Average number of trips per month  

(in those months when you experience interactions with seals)  

 

Lines: 

Average length of line (in metres)     

Number of lines set per trip      

Average soak time (in hours)      

Average water depth at which lines are set (in metres)   
 
Average number of trips per month (in those months when you experience interactions 

with seals)        

 

Pots/traps: 

Number of pots per string      

Average number of strings per trip     

Average soak time (in days)      

Average water depth in which pots are set (in metres)   
Average number of trips per month (in those months when you experience interactions 

with seals)        

 

Trawls: 

Average number of tows per trip     

Average duration of each tow      
 
Overall width of trawl (in metres) (i.e. if beam trawl, width of both trawls; if twin or triple 

rigs, sum of width of all trawls)      

Average depth of tows (in metres)     
 
Average number of trips per month (in those months when you experience interactions 

with seals)         
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Other gear type: 
8.1.1.1 Please provide details of gear configuration (size, number of 

components), tow or soak time, average number of trips per month (in 
those months when you experience interactions with seals),and fishing 
depth: 

 

 
 

15. If you have any other comments about seal interactions with this gear type, 

enter them here: 

 
 

*16. Do you want to tell us about seal interactions with another gear type? (You 

can tell us about up to two more gear types) 

Yes – please complete questions 8-15 again. Copies of the questions are available on pages 10 and 13. 

No 

C. Methods for reducing seal interactions 
 

8.1.1.2 17. What factors do you think affect seal interactions with fisheries? 

 

8.1.1.3 *18. Do you currently do anything to reduce the level or frequency of 

interactions with seals (e.g. timing/location of fishing, type of gear, 

rigging of gear, attending gear, use of deterrent devices)? 

Yes 

No 

Don't know 

Please give details:

 

8.1.1.4 19. In the past three years, have you shot any seals using the netsman’s 

defence (laid out in the Conservation of Seals Act 1970) in order to 

prevent damage to your nets and/or catch? 

Yes 



53 
 

No 

Don't know 

Please give details

 

8.1.1.5 20. Do you have any thoughts on ways of reducing seal interactions? 

Please give details. 

 
8.1.1.6 21. Please provide any further comments that would help to inform the 

issues in your area: 

 

Follow-up 
 

8.1.1.7 22. Thank you for taking the time to complete the survey.  

 
If you would like us to send you further information about the project, or if you 
would be willing for us to follow up with you if necessary to discuss any issues in 
more detail over the phone (approx. 15 minutes), and/or if you might be 
interested in taking part in the field trials, please provide your contact details: 

Name     

Email Address    

Phone Number   
 

 

8.1.1.8 23. Tick all that apply 

I would like to receive further information about the project 

I would be willing to discuss further on the phone 

I am interested in taking part in the field trials 
 

 

T&C for Prize Draw for £50 Amazon voucher 
 
 To be eligible for the Prize Draw you must be a commercial fisherman in English waters and 

complete the online survey, including full contact details. 
 Only one entry per person. Entries on behalf of other people will not be accepted. 
 Entries to the Prize Draw close at 23:59 on 17 August 2018. Entries received after this time 

will not be considered. 
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 The winner will be chosen at random in accordance with the Terms and Conditions. The 
winner will be notified no later than 30 August 2018 using the contact details provided. If the 
winner cannot be contacted by 30 September 2018, another winner will be chosen. 

 The prize is non-exchangeable, non-transferable and non-redeemable for cash or any other 
prizes. 

 
 

B. Experience with Seals – GEAR 2 
The following questions relate to your experience of interactions between seals and the 2nd gear 
type you would like to provide details on.  
Please specify gear type here:  

 
 

8. Type of interaction (tick all that apply): 

Seals damaging/taking catch from the gear 

Seals damaging the gear 

Seals getting entangled in the gear 

 

9. In which ICES rectangles do these interactions take place? Use this ICES map to 

help identify the correct rectangles and free type all that apply, e.g. 36F0, 29E3 

 
 

10. In which months of the year do you experience interactions with seals with this 

gear? (tick all that apply): 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Don't know 

 

*11. In those months when interactions occur, what proportion of your 

hauls/sets/tows are affected? 

Less than 10% 

11-25% 

26-50% 

51-75% 

More than 75% 

Don't know 

 

*12. When seals take or damage fish, what proportion of your catch (value) is 

affected, on average? 

Less than 10% 

11-25% 

26-50% 

51-75% 

http://www.abpmer.co.uk/media/1919/ices_map_blacklabels2.pdf
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More than 75% Don't know 

13. Which species of fish or shellfish in your catch do the seals target most? 

 

14. Please provide details about your gear (answer only the questions for the 

relevant gear type identified above): 
 

Nets: 

Average length of net (in metres)     

Number of nets set per trip      

Average soak time (in hours)      

Average water depth at which nets are set (in metres)   
 
Average number of trips per month  

(in those months when you experience interactions with seals)  

 

Lines: 

Average length of line (in metres)     

Number of lines set per trip      

Average soak time (in hours)      

Average water depth at which lines are set (in metres)   
 
Average number of trips per month (in those months when you experience interactions 

with seals)        

 

Pots/traps: 

Number of pots per string      

Average number of strings per trip     

Average soak time (in days)      

Average water depth in which pots are set (in metres)   
Average number of trips per month (in those months when you experience interactions 

with seals)        

 

Trawls: 

Average number of tows per trip     

Average duration of each tow      
 
Overall width of trawl (in metres) (i.e. if beam trawl, width of both trawls; if twin or triple 

rigs, sum of width of all trawls)      
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Average depth of tows (in metres)     
 
Average number of trips per month (in those months when you experience interactions 

with seals)         

 

Other gear type: 
8.1.1.9 Please provide details of gear configuration (size, number of 

components), tow or soak time, average number of trips per month (in 
those months when you experience interactions with seals),and fishing 
depth: 

 

 
 

15. If you have any other comments about seal interactions with this gear type, 

enter them here: 

 
 

*16. Do you want to tell us about seal interactions with another gear type? (You 

can tell us about one more gear types) 

Yes – go to the questions for ‘GEAR 3’ on the next page 

No 

 

B. Experience with Seals – GEAR 3 
The following questions relate to your experience of interactions between seals and the 3rd gear 
type you would like to provide details on.  
Please specify gear type here:  

 
 

8. Type of interaction (tick all that apply): 

Seals damaging/taking catch from the gear 

Seals damaging the gear 

Seals getting entangled in the gear 

 

9. In which ICES rectangles do these interactions take place? Use this ICES map to 

help identify the correct rectangles and free type all that apply, e.g. 36F0, 29E3 

 
 

10. In which months of the year do you experience interactions with seals with this 

gear? (tick all that apply): 

http://www.abpmer.co.uk/media/1919/ices_map_blacklabels2.pdf
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January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Don't know 

 

*11. In those months when interactions occur, what proportion of your 

hauls/sets/tows are affected? 

Less than 10% 

11-25% 

26-50% 

51-75% 

More than 75% 

Don't know 

 

*12. When seals take or damage fish, what proportion of your catch (value) is 

affected, on average? 

Less than 10% 

11-25% 

26-50% 

51-75% 

More than 75% 

Don't know 
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13. Which species of fish or shellfish in your catch do the seals target most? 

 

14. Please provide details about your gear (answer only the questions for the 

relevant gear type identified above): 
 

Nets: 

Average length of net (in metres)     

Number of nets set per trip      

Average soak time (in hours)      

Average water depth at which nets are set (in metres)   
 
Average number of trips per month  

(in those months when you experience interactions with seals)  

 

Lines: 

Average length of line (in metres)     

Number of lines set per trip      

Average soak time (in hours)      

Average water depth at which lines are set (in metres)   
 
Average number of trips per month (in those months when you experience interactions 

with seals)        

 

Pots/traps: 

Number of pots per string      

Average number of strings per trip     

Average soak time (in days)      

Average water depth in which pots are set (in metres)   
Average number of trips per month (in those months when you experience interactions 

with seals)        

 

Trawls: 

Average number of tows per trip     

Average duration of each tow      
 
Overall width of trawl (in metres) (i.e. if beam trawl, width of both trawls; if twin or triple 

rigs, sum of width of all trawls)      

Average depth of tows (in metres)     
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Average number of trips per month (in those months when you experience interactions 

with seals)         

 

Other gear type: 
8.1.1.10 Please provide details of gear configuration (size, number of 

components), tow or soak time, average number of trips per month (in 
those months when you experience interactions with seals),and fishing 
depth: 

 

 
 

15. If you have any other comments about seal interactions with this gear type, 

enter them here: 

 
 

*16. Do you want to tell us about seal interactions with another gear type? (You 

can tell us about up to two more gear types) 

Yes 

No 

 
  



60 
 

 

Annex D. Telephone Interview Topics 
 

Fishermen 
 
Use the response to the survey to help inform the following line of questioning – 
depending on their responses to the survey, not all questions may be relevant. 
 
Provide a general introduction to the study and its aims (see page 1), and inform 
them of data processing and recording (if relevant). 
 
Experience of interactions with seals 
 
1. We would like to better understand how seals go about taking fish from fishing 

gears and what factors influence it (e.g. time of day, weather conditions, 

temperature, particular individuals or groups, visual or sound cues) [prompt]. 

Could you explain your experiences and observations? 

2. Do you know from which breeding colony the seals come from? [If yes] 

Whereabouts? 

3. You stated in the questionnaire that there had been XXXX change in the problem 

over the last 10 years? How big has the change been? Why do you think that is? 

Has the trend been constant or varying during that time?  

4. There are some people that question whether it is seals that are taking/damaging 

the fish rather than other animals. How can you tell that it is seals causing the 

damage rather than other animals such as crabs or dogfish etc.? 

5. What have been the impacts of seal damage on your business, resulting from 

gear damage and/or lost catch? Can you estimate the tonnage or value of any 

losses? Has it stopped you from using any particular gears or fishing particular 

areas? If so, what/where? Do you think the problem has had any significant 

effects on seafood supply chain businesses or support services in the area? If so, 

how? 

6. [Only ask where indicated] You indicated that seals have been entangled in your 

gear. How frequently has that happened?  

Methods for reducing seal interactions 
 
7. [If they stated that they have used methods to reduce interactions] You stated in 

the survey that you XXXX to reduce seal damages [refer to answers to survey 

where relevant, otherwise ask what methods e.g. timing/location of fishing, type of 

gear, rigging of gear, attending gear]. How effective have these methods been? 

Are there particular issues you need to take into account when using them? Have 

you noticed any adaptation (i.e. changes in behaviour) from seals that may have 

reduced the effectiveness of the measures taken?  

8. [If they stated they have used a deterrent device] You indicated that you had tried 

XXXX deterrent device, how effective has it been? Was there a reduction in 

damage to your catch (ask for estimates of tonnage or value of any losses with 

device)? What was the purchase cost or hire cost of the device? Were there any 

issues or problems to be overcome in terms of installing it and using it? Have you 
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noticed any habituation or adaptation (i.e. changes in behaviour) from the seals 

that may have reduced the effectiveness of the deterrent device? 

9. [If they said that they have shot seals] You stated in the survey that you have had 

to shoot seals before. How often (in a typical year)?  

10. How much would you be prepared to pay for a device that successfully deterred 

seals from your gear? 

Deterrent trials 
We are planning to trial some deterrent options in one or two fisheries. This might be 
either some kind of seal scarer, or modifications to fishing tactics. Do you think your 
fishery would be appropriate for a trial, and would you be interested in participating? 
Are there any logistical, safety or financial aspects/conditions that would need to be 
considered? 
 

Regulators Interview (IFCAs, MMO) 
 
Provide a general introduction to the study and its aims (see page 1), and inform 
them of data processing and recording (if relevant). 
 
We would like to know about any information or evidence (quantitative, qualitative or 
anecdotal) regarding:  
 

1. Is there a problem with seal interactions with fisheries in your region? If so, for 

which gears/fleet segments is this most prevalent? Is there any 

data/information on the magnitude/frequency of interactions (e.g. observed or 

reported by fishermen) (for MMO ask about the level of interactions reported 

from different regions)? 

2. What problems do the interactions cause (seal entanglement in specific types 

of fishing gears; damage to fishermen’s catches; damage to fishermen’s 

gears)? And is there any information on the frequency/prevalence 

(quantitative data or anecdotal) of these? 

3. Have you carried out any research, or are you aware of any research in your 

region, into seal-fishery interactions and possible deterrents? 

4. Do you know what cues seals use and factors that may influence levels of 

depredation (e.g. time of day, weather conditions, temperature, particular 

individuals or groups, visual or sound cues, particular fishing gear types, 

preferred prey species)? 

5. Is there any information on the impacts of interactions on the fishing industry 

(e.g. with respect to gear damage, reported losses (volumes of catches and/or 

financial)? 

6. Is there any information (anecdotal or otherwise) about the frequency of lethal 

deterrent methods used by fishermen (i.e. shooting) in your region? 

7. Do fishermen in your region use any seal deterrent devices or fishing 

strategies to minimise seal interactions (and efficacies if known)? 

8. Any new or emerging deterrents technologies that you are aware of? 

9. Do you think the fishermen in your District would be interested in taking part in 

a trial of deterrent methods? 



62 
 

We would also be interested to know: 
 
10. If there are other experts that you think may have relevant information/data 

that we should contact? 

11. Any other comments or information that you feel is relevant to the study? 

 
Academics/researchers 
 
Questions should be tailored to the academic/research group and their research – 
might be most appropriate for Jamie to progress these interviews. 
 
Provide a general introduction to the study and its aims (see page 1), and inform 
them of data processing and recording (if relevant). 
 
We would like to know about any previous, current or future planned research you 
have undertaken on:  
 

1. Is there any data on the frequency or prevalence (quantitative data or 

anecdotal) of seal entanglement in specific types of fishing gears, in different 

areas? 

2. Is there any data on the frequency or prevalence (quantitative data or 

anecdotal) of seal entanglement in specific types of fishing gears, in different 

areas? 

3. What objective evidence is there that damage is caused by seals rather than 

by other marine animals such as crabs or elasmobranchs? 

4. What are the predominant factors that affect seal depredation behaviour in 

relation to fisheries (e.g. time of day, weather conditions, temperature, 

particular individuals or groups, visual or sound cues, particular fishing gear 

types, preferred prey species)? 

5. How effective are existing seal deterrent devices, and which make/model is 

most effective and appropriate for static net fisheries? 

6. Are there any new or emerging deterrent technologies that might be 

appropriate for use on static nets? 

We would also be interested to know: 
 
7. If there are other experts that you think may have relevant information/data, 

that we should contact? 

8. Any other comments or information that you feel is relevant to the study? 

 
NGOs 
Questions should be tailored according to the type of NGO and their focus. 
 
Provide a general introduction to the study and its aims (see page 1), and inform 
them of data processing and recording (if relevant). 
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We would like to know about any information or evidence (quantitative, qualitative or 
anecdotal) relating to:  
 

1. Are seal-fishery interactions an issue (in the area where your NGO operates / 

in which areas are they the biggest issue?), and what are the main 

consequences?  

2. Why seal-fishery interactions occur in your area (i.e. the cause of this issue); 

3. How frequently interactions occur (quantitative data or anecdotal) in your 

area? 

4. Are you aware of any research into seal deterrent options that might help 

reduce the level of interactions, and how effective are they? 

We would also be interested to know: 
 
5. If there are other experts that you think may have relevant information/data, 

that we should contact? 

6. Any other comments or information that you feel is relevant to the study?
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Annex E. Workshop Materials 
 

E.1 Agenda 
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E.2 Presentations on ‘Setting the Scene’ 
 
Assessing Non-Lethal Seal Deterrent Options: Chris Sweeting, MMO 
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Fishermen’s perspective: Andrew Pascoe, CFPO 
 
The perspective of the fishing industry was given by an industry representative, who 
highlighted that in the mid-1980s it was unusual to see seals. From the late 1980s, 
more seals started to be seen, and monkfish started being damaged (eaten) in their 
fishing nets; this appeared to coincide with the rescuing and release of seals from 
sanctuaries. Fishermen feel that the release of rescued seals has contributed to the 
population increase, and that these seals have not learnt how to hunt and are 
therefore more likely to take fish from nets. Now around 75% of monkfish caught in 
nets is being eaten by seals. These fish are not landed and therefore are not 
accounted for in fish stock assessments. For the industry, a good first step would be 
to stop the rescue and release of seals. 
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NGO perspective: Sue Sayer, Cornwall Seal Group Research Trust 
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E.3 Presentations Summarising the Project’s Work to Date 
 
Summary of the project’s literature and data review: Dr Jamie Oaten, ABPmer 
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Results of the online fishermen’s survey: Suzannah Walmsley, ABPmer 
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E.4 Presentations on Updates on Seal-Fishery Research  
 
Seal Conservation in the Thames Estuary: Thea Cox, ZSL 
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Seal diet in Ireland and interactions with fisheries: Dr Martha Gosch, University 
College Cork 
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A new reflex-based approach to non-lethal management of pinniped predation 
— mitigating adverse effects on target and non-target species: Dr Thomas 
Goetz, SMRU 
 
Readers are referred to the following papers which provide relevant information: 
 

 Götz, T. and Janik, V.M. 2010. Aversiveness of sounds in phocid seals: 
psycho-physiological factors, learning processes and motivation. The Journal 
of Experimental Biology 213: 1536–1548. 

 Götz, T. and Janik, V.M. 2011. Repeated elicitation of the acoustic startle 
reflex leads to sensitisation in subsequent avoidance behaviour and induces 
fear conditioning. BMC Neuroscience 12:30. 
http://www.biomedcentral.com/1471-2202/12/30 (13 April 2011).  

 Götz, T. and Janik, V.M. 2013. Acoustic deterrent devices to prevent pinniped 
depredation: efficiency, conservation concerns and possible solutions. Marine 
Ecology Progress Series 492: 285–302. 

 Götz, T. and Janik, V.M. 2015. Target-specific acoustic predator deterrence in 
the marine environment. Animal Conservation 18: 102–111. 

 Götz, T. and Janik, V.M. 2016. Non-lethal management of carnivore 
predation: long-term tests with a startle reflex-based deterrence system on a 
fish farm. Animal Conservation 19: 212–221. 

 
Copies of the papers can be requested from Thomas Götz (tg45@st-andrews.ac.uk).  
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E.5 Presentations on Seal Deterrents 
 
Introduction/summary of review of deterrents: Dr Jamie Oaten, ABPmer 
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Ace Aquatech deterrents: Mike Forbes, Ace Aquatech  
 

  
1 2 

  
3 4 

  
5 6 
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7 8 

  
9 10 

  
11 12 
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13 14 

  
15 16 

  

17  
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Gael Force deterrents: Jamie Young, Gael Force Group 
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The targeted acoustic startle technology (TAST) and its implementation by 
Genuswave: Dr Thomas Goetz, SMRU 
 
Readers are referred to the following papers which provide relevant information: 
 

 Götz, T. and Janik, V.M. 2010. Aversiveness of sounds in phocid seals: 
psycho-physiological factors, learning processes and motivation. The Journal 
of Experimental Biology 213: 1536–1548. 

 Götz, T. and Janik, V.M. 2011. Repeated elicitation of the acoustic startle 
reflex leads to sensitisation in subsequent avoidance behaviour and induces 
fear conditioning. BMC Neuroscience 12:30. 
http://www.biomedcentral.com/1471-2202/12/30 (13 April 2011).  

 Götz, T. and Janik, V.M. 2013. Acoustic deterrent devices to prevent pinniped 
depredation: efficiency, conservation concerns and possible solutions. Marine 
Ecology Progress Series 492: 285–302. 

 Götz, T. and Janik, V.M. 2015. Target-specific acoustic predator deterrence in 
the marine environment. Animal Conservation 18: 102–111. 

 Götz, T. and Janik, V.M. 2016. Non-lethal management of carnivore 
predation: long-term tests with a startle reflex-based deterrence system on a 
fish farm. Animal Conservation 19: 212–221. 

 
Copies of the papers can be requested from Thomas Götz (tg45@st-andrews.ac.uk).   
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E.7 Group Work 
 

Break-out session 1 
 

 What are the main issues/problems for you in relation to seal/fishery 
interactions? 

 What would your ideal solution look like – What things do you consider 
essential in the solution, and what would be undesirable? 

 
Fishing group 
 
Problems: 

 Seal predation causing stock loss – balance of nature (on the stock as a 
whole); 

 Economic loss 
o Loss of catch – wasted catch, seals behave like a ‘fox in the hen 

house’, just consuming part of the fish, not the whole thing 
o Damage to fishing gear 

 Feeling that population is increasing, distribution becoming wider 
o There are more interactions with seals (being caught), but as a 

percentage of the population, this might be declining; what level is 
acceptable? 

o Carrying capacity / density dependence 

 Larger vessels changing fishing areas, but inshore fleet cannot necessarily do 
this 

 Learned behaviour from human interaction – seals no longer see humans as 
a threat; and group behaviour (learning from each other) 

 Lack of action from regulators 
 
Solutions: 

 Manage the release of rescued seals 

 Need more up-to-date science (population dynamics) 

 Lack of practical policy – what is the ‘right’ level of the population, effect of 
seal population on other species and fish stocks; when is too much too much?  

 Population management vs. welfare issue – matter for policy  

 Need to agree on what the problems are 
 
 
Seals group 
 
Problems: 

 Complex, wider issues 

 Public relations – shooting seals not good for fisheries 

 Lack of evidence from fisheries 

 Tails being returned to the sea, may encourage greater interactions 

 Environmental change – it is happening 

 Seals get the blame, particularly during challenging time for fishermen 

 Lack of reporting 
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Solutions: 

 Listening 

 No shooting 

 Open minds 

 Holistic understanding of all sides and complexity of the issue 

 Scientific evidence from trials 

 Shared solutions, fishermen are part of the solution 

 Provenance of fish, sustainability 

 Fishermen have mandatory training for safety etc, but not ecosystems/how to 
be stewards of the environment  

 
Regulators group 
 
Issues: 

 Evidencing non-lethal efforts 

 Compliance with existing legislation 

 Proving seals are responsible for damage 

 Mitigations have potential impacts 

 Trust (to gather data) 
 
Solutions 

 Building networks, building trust 

 Sea trials (joint) – want strong fishing sector input 

 Mitigation – engineering solutions to address side effects 

 Evidence – how much certainty do you need to act? Assessing whether 
individual seals are the problem  

 Compliance with legislation – education and visibility 
 
 
 

Break- out session 2 

 For the different approaches: 

o Deterrents 

o Fishing tactics 

o Avoidance 

o No action 

 What are the constraints and benefits (pros/cons) of each? 

 Which is the preferred option for your group and why?  
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Red group 
 

Deterrents 

 Potential licence required 

 Noise pollution – contribution to 
background noise, damage 

 Investment (£000s) 

 Does deter seals (evidence) 

Fishing Tactics 

 Expected cheaper 

 Quicker 

 Limited viable tactics 

 MPAs? 

Avoidance 

 Effectiveness against intelligent 
species 

 Work on individuals? 

 Fishery specific 

 MPAs 

 Contraception 

No Action 

 Dependent on cost/benefit 

 

 Preference for deterrents:  
o Struggling to identify tactics that we have any confidence in (all have 

been tried by fishermen and not been effective in the long term).  
o Deterrent – if cost-benefit profile favourable, otherwise no action 
o Could re-do whole process for each fishery – cost-benefit profile would 

change 
 
 
Blue group 
 

Option Pros Cons 

Deterrents Potential to also decrease 
porpoise bycatch 

Financial incentive/commercial 
aspect (market demand for a 
solution) – could better drive 
innovation 

 

Still to work out practical 
deployment 

Needs to last 

Power 

Need multiple units 

Fishing tactics  

Multi-treatment experiments 

Possible to do with nets 

Limited possibilities 

Avoidance  Limited possibilities – Tried 
and tested but not worked – 
not a new problem 

Seals follow boats 

Potential to combine 
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Harder for inshore fleet – 
where to go? 

No action   

 

 Fishing tactics and avoidance – everything has been done/tried – if there was 
something possible, would have tried it. Potential to put best practice / various 
options for avoiding interactions) in a document, capture retiring fishers’ 
expertise.  

 Deterrent is the preferred option. Deterrents are looking promising.  

 Possibility to combine fishing tactics and deterrents – e.g. use deterrent on 
vessel to stop seals following boats out. Patrolling net with boat using device. 
May be possible to try deterrents on dhan bouys, then later develop 
technology further to deploy on nets. Start with smaller nets (gillnets tend to 
be 300-400m but can deploy 200m). Monk nets 1km-1.5km. 

 
 
Yellow group 
 

Option Pros Cons 

Deterrents Startle device promising Practicality 

Cost? 

Power source 

Fishing tactics Already happening Economic risk 

Alternative gear Potential conservation benefits Regulatory issues 

No action Let nature take its course Compensate for losses 

 

 Explore other options?  
o Predator sounds, emetics (taste aversion) 

 
 
 

Break-out session 3 

 For your preferred option:  

o Where trials would be most critical? 

o What factors should be controlled for? 

o What parameters should be recorded?  

 
 
Red group 
 

 ADDs, startle device? 

 Use in depredation hotspots (maximise potential for significant difference to 
be detected in trials). 
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 Use on nets, in shallow water, small fleets of nets, e.g. slack water bass short 
deployment. 

 Use photo ID to identify age, sex of seals. Cornwall Seal Group Research 
Trust happy to help with identification of seals.  

 Record: 
o Depredation rates (catch, amount of damage, species composition, 

size composition, recent damage vs older damage, bite) 
o Seal species/proximity 
o Rigorous scientific designs 

 Fisherman need to be involved in the trials – believability, transparency. 

 Logistics – if small vessel, can extra people go on board? Task load for data 
activity vs what can be done from the vessel. 

 Fit with regular fishing. 

 Scientifically rigorous design – control/impact; before and after, control and 
impact design (BACI) if possible. However this is costly. 

 Focus effort – show categorically in one area whether it works or not. 

 On board or monitor. 

 Explore possibility of scientific dispensation to land damaged catch (bite 
marks etc) 

 
Blue group 
 

 Hand lines Inshore gill nets Tangle nets 

Trials Replicate Martha’s 
experiment (jigging) 
in a high predation 
area, calm seas 

- St Ives Bay 
mackerel fishery? 

West Cornwall? 

Thames? 

 

Controls? Pair – control and 
playback boat 

200m nets – easier to 
manage for a trial 

2 units – either end 

Replicates with and 
without (x6) devices (if 
enough devices) 

Don’t want playback to 
affect control if done 
on same day but if 
different days, could 
environmental 
variables affect 
results? 

Early deterrents 
(several times on 
way out to fishing 
ground, lose early) 

Control 

Device 

3 treatments 
(applies to all net 
scenarios) 

Record? Total catch 

Total depredation 
events 
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Seal observations 
(photo ID) 

 

 Consider time/cost to fishers of participation in trials, e.g. if reduce nets to 
200m 

 
Yellow group 
 

 Preferred option: ADDs 

 Location: in predation ‘hotspots’ 

 Factors: 

 Parameters: 

 While ADDs are promising, should also explore other options.  
 


