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Summary 
 
On the east coast of Yorkshire, Filey Bay has been home to a sea trout and salmon fishery for over 
100 years. For generations families have fished here and it represents an important part of the local 
history. The fishery operates using small boats and J-shaped gillnets extending from the water’s 
surface down to the seabed. In 2008, very high levels of razorbill (Alca torda) and guillemot (Uria 
aalge) bycatch were reported leading the Environment Agency (EA), the fishery managers, to 
introduce a byelaw in 2010. The byelaw sets out a series of measures to avoid damaging impacts 
on the Flamborough and Filey Coast potential Special Protection Area (pSPA, previously the 
Flamborough Head and Bempton Cliffs SPA). Under the byelaw netsmen must take reasonable 
steps to ensure the use of the net does not result in the death of seabirds including the quick 
release of live birds, recording all bycatch and – during the month of June – fish only from 5.00am to 
9.00pm using high visibility corline in the leader/tailpiece of the net, restricting the monofilament to 
70 metres or less and ensuring net attendance at all times.   
 
Since the introduction of these mitigation measures, seabird bycatch has fallen dramatically; the 
corline is thought to have greater visibility underwater alerting birds to the presence of the net whilst 
net attendance ensures that any caught birds can be removed swiftly. All netsmen have received 
training in bird handling and in recent years the number of seabirds released alive exceeds the 
number of fatalities.  
 
The bycatch in Filey Bay is far from an isolated case; hundreds of thousands of seabirds are killed 
every year in fishing operations which represent a significant threat to their conservation (Northridge 
and Coram, 2014). The first global review of gillnet bycatch (Zydelis et al, 2013) conservatively 
estimates that 400,000 birds are killed in gillnets every year. The most vulnerable species, because 
of their foraging behaviour, are pursuit divers and bottom feeders including auks – the species 
predominately caught in Filey Bay – which forage by diving from the surface of the water and 
pursuing prey.  
 
In spite of numerous reports of gillnet bycatch from across the globe, many regions lack data, 
hampering the ability to use population modelling to assess the effects of this mortality (Regular et 
al, 2013). Furthermore, very little research has been undertaken into mitigation measures that might 
reduce gillnet bycatch, and consequently no established best practice exists. Filey Bay represents 
an interesting case study, as the measures implemented appear to have helped drive seabird 
bycatch to levels substantially lower than previously recorded.  
 
This report details a variety of measures which have the potential to reduce seabird bycatch in 
gillnet fisheries. Some of these measures are deemed not to be appropriate for use in Filey Bay due 
to cost and/or lack of conclusive evidence whilst others are not currently warranted or are already 
addressed in existing mitigation measures. Possible measures and studies are identified and the 
application of underwater cameras and contrasting panels in 2015 is discussed.  
 
The success of the work at Filey Bay demonstrates how collaboration and stakeholder participation 
are tantamount to reducing seabird bycatch. Bycatch has continued to be low in recent years and, 
whilst there are still opportunities for trialling additional measures in this fishery, the focus now 
should be on sharing the lessons learnt with others. With information on bycatch mitigation in gillnet 
fisheries so sparse, there is the potential for the work at Filey Bay to be significant on a regional, 
national and even global scale.  
 
 
 



3 
 

Introduction 
 
Filey Bay 
On the east coast of Yorkshire, Filey Bay has been home to a sea trout and salmon fishery for over 
100 years. For generations families have fished here and it represents an important part of the local 
history. The fishery operates using small boats and J-shaped gillnets extending from the water’s 
surface down to the seabed. Here fishing only occurs on weekdays allowing fish stocks to rest and 
reducing the risk of conflict between fishing boats and weekend recreational users. 
 

   
 

 

Figure 1. Razorbill, Alca torda (left, Andy Hay, rspb-images.com) and guillemot, Uria aalge (right, Helen Quayle). 
  
In 2008, very high levels of seabird bycatch (mainly auk species – razorbill and guillemot, figure 1) 
were reported to the RSPB who undertook further investigation and found hundreds of birds dying in 
fishing nets. Subsequently, in 2009, to avoid damaging impacts on the Flamborough Head and 
Bempton Cliffs SPA, and maintain a viable, sustainable fishery, the EA, the fishery managers, 
introduced a voluntary code of conduct which set out the following measures: 
 

1. Seabirds which become entangled in the fishing nets should be removed as quickly as 
possible. This measure was supported by training in the safe removal of birds from the net 
and a stipulation that seabirds are released before fish are extracted.  

2. Enable appropriate monitoring of seabird bycatch and the effectiveness of measures 
including retaining any injured or dead birds and handing these to the monitoring officer. 

3. The licence holder or endorsee will be in attendance of the net the majority of the time the 
net is fishing.  
 

The code further detailed that from mid June to mid July, full attendance should be the normal 
practice, including from dawn till dusk if fishing through the night. Recommendations were also 
made to reset the net in a different configuration or location, or to remove the net from the water, if 
necessary to reduce bycatch.   
 
The code of conduct acknowledged that more drastic action to control or remove netting may be 
required should it become apparent that netting activities threaten the existence of seabird 
populations in the SPA. A bycatch trigger level was agreed by the EA and Natural England (NE) 
which, if reached, would prompt the temporary closure of the fishery. There are two trigger levels; a 
rate trigger (0.75% of the SPA population of either auk species captured in a five day period) and a 
cumulative trigger (1.5% of the SPA population of either auk species captured over the course of 
the season).  
 
Under the voluntary code, bycatch levels did reduce slightly, but figures were still in the hundreds 
with a high degree of fatalities unreported hindering the implementation of any necessary closures 
and necessitating further action. The effectiveness of the code is likely to have been limited by the 
lack of sign up by netsmen. To tackle this, a byelaw was introduced in 2010, applying to the month 
of June which monitoring had shown to be the period of highest bycatch.  
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The byelaw stipulates that netsmen: 
1. Take reasonable steps, as detailed in the code of conduct, to ensure that the use of the net 

does not result in the death of sea birds.  
2. Release any live seabird caught in the net as quickly as possible and with the least possible 

injury.  
3. Keep a record, on a form provided by the EA, of the number of each species of seabird 

caught in the net and the number of seabirds released alive and provide a copy of that 
record to the Agency (or other person duly authorised by the Agency) upon request.  

4. During the period from 1 June to 30 June inclusive, comply with the following restrictions: 
a) The net must be removed from the water during the hours of 9.00pm to 5.00am the 

following morning. 
b) The tailpiece of the net must be made of high visibility, multifilament nylon and be 

stitched directly to the headpiece. 
c) If the headpiece is made of monofilament material, it must not exceed 70 metres in 

length (measured along the headrope). 
d) The net must not be left unattended in the water at any time. 

 
Outside the month of June, the code of conduct still applies. The code was reviewed for the 2010 
season to reduce ambiguity and better complement the byelaw. In addition to the measures detailed 
in the 2009 code, the 2010 version stated: 
 

1. The licence holder (or his registered endorsee) is expected to be in attendance at the net at 
all times when it is being used to fish and there are a significant number of birds in the 
vicinity. 

2. If it becomes apparent that significant numbers of birds are being caught in the net, the 
license holder (or his endorsee) should take whatever steps are necessary to reduce such 
captures. Such steps may include, but are not limited to: 

a) Implementing the steps required by the byelaw outside of the period 1 June to 30  
June. 

b) Increasing the visibility of the net to birds. 
c) Resetting the net in a different configuration. 
d) Resetting the net in a different location which is less vulnerable to seabird 

entanglement. 
e) Removing the net from that location for a temporary period. 
f) Shooting and hauling the net. 

       The licensee shall record and note any such changes and report the impact of such changes 
on the capture of birds to the monitoring officer or the EA officer. 

3. All licensees and endorsees will undergo training in the safe removal of birds from the net as 
directed by the EA and put that training into practice when handling any birds. 

 
The darker colour of the heavier, multifilament ‘corline’ netting (figure 2) used in the leader (long 
straight section of the J-shaped net, figure 3) from 2010 is thought to make the net much more 
visible underwater than standard monofilament. In addition to reducing bycatch in this section of the 
net, the netsmen also believe that it funnels fish into the curved monofilament end and therefore 
does not adversely affect their catch, potentially even resulting in increased fish catches. 
 

  
 

 

Figure 2. Corline netting (left) and monofilament (right). 
 

http://www.google.com/url?url=http://www.brevardcounty.us/NaturalResources/Boating/MRPP&rct=j&frm=1&q=&esrc=s&sa=U&ei=zQskVNPKDOPW7Qa3sIHICw&ved=0CDIQ9QEwDg&usg=AFQjCNHIWuYqLAGBOz_4haZEuy0dYRycvg
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Figure 3. Net configuration from the surface; the monofilament net is used in the curved end – shown closest to the 
camera – with the corline in the longer, straighter section known as the leader or tail piece. Floats are attached along the 
top of the net which hangs directly below the surface down to the seabed. Filey Brigg is shown in the background. 
 
Since the introduction of the byelaw, the EA and NE have jointly funded Wold Ecology to undertake 
extensive monitoring during June and July including recording bycatch. After each season of data 
collection, Wold Ecology compile a report detailing their findings and future recommendations. This 
monitoring has been vital in examining the efficacy of the byelaw, ensuring the collection of accurate 
bycatch data and has helped support the EA’s officers to enforce the byelaw. Monitoring relies on 
additional funding from the EA and NE which must be applied for annually. In 2014, reduced funding 
meant that monitoring was only possible three days a week and it is possible that funding will cease 
at some point in the future.  
 
Since 2010, bycatch levels have declined and remained low with the exception of a rise in 2011, 
when increased numbers of seabirds were recorded foraging in the bay (figure 4).  

 
Figure 4. Filey Bay season bycatch 2008-14. Figures for 2008 and 2009 were collated by ECON; monitoring discovered 
that all bycatch was not reported so figures were scaled based on recordings from other observers – averages are shown 
here. The monitoring period in 2008 and 2009 was longer extending into September. Figures from 2014 show bycatch 
from three days a week of monitoring only. It should be noted that the fishing season extends into August when Wold 
Ecology monitoring (2010-14) had ceased.  
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To complement measures to prevent bycatch, netsmen received training in the safe release of 
caught birds from a British Trust for Ornithology ringing trainer and, significantly, the numbers of 
caught birds that have been removed from nets alive has risen to exceed the number of fatalities. 
Figure 5 demonstrates this change for razorbills in 2013 and subsequent years have followed suit.  

 
Figure 5. Proportion of razorbills released from nets dead or alive in 2013. 

 
The combined effect of these measures, and the positive attitude change of the netsmen, appears 
to have led to dramatic declines in seabird bycatch; however all parties are acutely aware that 
factors beyond human control, such as weather and sea conditions (e.g. water visibility), the 
abundance and distribution of prey species (e.g. sandeels and clupeids) and the frequency and 
number of birds feeding in the bay can lead to increases in bycatch despite best efforts. It is with 
this in mind that the RSPB continues to take steps to better understand the factors influencing 
bycatch and learn from the netsmen to secure long-term reductions seabird fatalities and develop 
mitigation measures that could be employed in this fishery and others.  
 
Protected area 
The bycatch measures were introduced to safeguard seabirds nesting in the Bempton Cliffs and 
Flamborough Head SPA. This site has since undergone a proposed extension and in 2013 the cliffs 
at Filey became part of the Flamborough and Filey Coast potential SPA (pSPA) which extends 2km 
out to sea protecting the adjacent waters as well as the cliffs used for nesting. With the pSPA 
proposals, and the 2013 Net Limitation Order review, the initial bycatch trigger levels, which were 
based on Seabird 2000 data (a national census), were updated (table 1) to reflect more recent 
population figures from 2008 seabird colony counts.   
 
Table 1. Rate and cumulative bycatch triggers for Filey Bay fishery calculate using Seabird 2000 and 2008 seabird colony 
counts. 
 

 Rate trigger 0.75% of the population Cumulative 1.5% of the population 
Species 2000 2008 2000 2008 
Razorbill 63 112 125 224 
Guillemot 337 421 673 842 

 

 
Seabird bycatch: the wider context 
The bycatch in Filey Bay is far from an isolated case; hundreds of thousands of seabirds are killed 
every year in fishing operations which represent a significant threat to their conservation (Northridge 
and Coram, 2014). The first global review of gillnet bycatch (Zydelis et al, 2013) conservatively 
estimates that 400,000 birds are killed in gillnets every year – higher than the toll in longline 
fisheries. The most vulnerable species, because of their foraging behaviour, are pursuit divers and 
bottom feeders including auks, penguins, divers, cormorants and seaducks. The species 
predominately caught in Filey Bay forage by diving from the surface of the water and pursuing prey. 
During the breeding season, seabirds become tied to the area of land where they nest, only being 

29% 
dead   

71% 
alive 
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able to forage within a certain range; as razorbill and guillemot both breed within the nearby pSPA 
there is the potential for high densities to be present in the bay increasing the risk of bycatch in 
these nets.  
 
In spite of numerous reports of gillnet bycatch from across the globe, many regions lack data, 
hampering the ability to use population modelling to assess the effects of this mortality (Regular et 
al, 2013). Furthermore, very little research has been undertaken into mitigation measures that might 
reduce gillnet bycatch, and consequently no established best practice exists.  
 
Filey Bay represents an interesting case study, as the measures implemented appear to have 
helped drive seabird bycatch to levels substantially lower than previously recorded. What is not fully 
understood is the relative importance of each of these measures (net attendance, modification of 
nets, temporal closures) and how these interact with other factors (e.g. weather, the number of birds 
in the bay). Building a better understanding of these issues will help not only to sustain the reduced 
bycatch achieved by netsmen in Filey Bay, but also provide valuable lessons for other gillnet 
fisheries in the region, country and across the globe. 
 
Filey Bay Safe Seas for Seabirds  
In 2014, the RSPB launched its first fisheries project in Northern England with the aim of working 
more closely with Filey Bay’s netsmen to improve relations and better understand seabird bycatch. 
An additional key element of the project was to inform others about the hard work of the netsmen to 
reduce mortality and investigate potential options to secure long-term reductions in bycatch. To 
support this, a locally based Project Officer was employed from May until the end of September.  
 
In 2014, six licensed netsmen were operating of which three were regularly active. The Project 
Officer undertook six boat trips (five with Rex Harrison – figure 6 – and one with Jamie Richardson) 
to see the fishery in action and met with netsmen at least once a week. The Project Officer also 
spoke to both locals and tourists in Filey Bay to inform them about the great steps taken by the 
netsmen.  
 

 
 

 
Figure 6. Filey Bay Safe Seas for Seabirds Project Officer Vicky Brown on board Rex Harrison’s fishing boat, 2014. 
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Seabird bycatch mitigation measures 
 
Seabird interaction with fishing nets 
As the fishing nets in Filey Bay are static, seabirds encounter them by either travelling towards them 
on the surface or in the water column. The rafting behaviour of razorbills and guillemots can cause 
them to drift on the water’s surface towards nets. This is thought to be particularly true during certain 
tides, which effectively ‘pull’ the birds in the direction of the nets. Upon reaching the net, birds can 
either go over the top on the water’s surface, or attempt to escape by swimming down when they 
are at risk of becoming entangled. Foraging birds can encounter the net underwater whilst in pursuit 
of prey; this may be particularly noticeable when shoals of prey species form alongside the nets. It 
is thought that hunting seabirds may follow fish into the net and/or swim through these shoals into 
the adjacent net. These different interactions have been recorded anecdotally at Filey Bay and may 
require different mitigation measures.  
 
Visual deterrents and increased net visibility 
Increasing the visibility of the net, both on the surface and below, could help to reduce bycatch. This 
may be achieved through a variety of means which are detailed below. 
 
Net surface markers 
Visual cues, such as corks and floats, on the surface of the water may be used to alert birds to the 
presence of the net with the intention of discouraging them from diving in the vicinity; however they 
can also act as a barrier to some species, including auks (Melvin et al, 1999). In the latter 
circumstance, birds may dive rather than jumping over nets putting them at risk of being caught. 
Northridge and Coram (2014) were not aware of any studies focussing on water current as a 
bycatch factor, but agreed that strong currents may change the behaviour of the net, or make its 
avoidance more difficult, unless currents caused nets to become increasingly vertical which is likely 
to reduce the risk of entanglement. As Filey Bay is a shallow tidal area there is the potential for tides 
to influence the behaviour of the net and therefore bycatch. On the surface, visual markers such as 
corks highlight the presence of the nets; as bycatch takes place lower down the net it may be more 
effective to focus measures increasing visibility in this area. 
 
Contrasting net panels 
Underwater, light levels decrease rapidly reducing visibility which can be further impeded by turbid 
conditions. The latter has been reported by Filey Bay netsmen as a factor increasing seabird 
bycatch; Northridge and Coram (2014) found no empirical evidence relating to turbidity and bycatch 
but speculate that it is likely to influence seabird bycatch rates. Weather conditions, such as high 
wind speeds, can increase the levels of suspension in the water column as it is churned up 
particularly in shallower areas (Lawson et al, 2007) which Filey Bay is. In a study, gillnet and/or line 
fisheries were asked about factors influencing bycatch; a fifth of respondents suggested an increase 
in bycatch following storm events which could be linked to increased turbidity (Northridge and 
Coram, 2014). 
 
Martin and Crawford (2015) propose that panels containing a pattern of low spatial frequency and 
high internal contrast are likely to be detectable across a range of underwater light environments by 
several bycatch prone taxa (and potentially cetaceans via echolocation). A high contrast pattern can 
be achieved using equally spaced black and white stripes, or a similarly coloured chequerboard on 
squares 60cm by 60cm (figure 7), to maximise visibility underwater. Martin and Crawford (2015) 
note that there is no advantage in including any element of colour into the stimulus panel as at low 
light levels seabird visual systems are not capable of colour vision. 
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Figure 7. Examples of striped and chequerboard patterns of high contrast recommended for use as stimulus warning 
panels taken from Martin and Crawford (2015).  
 
Martin and Crawford (2015) suggest that seabirds will move away from panels upon detection and 
that it is unlikely that these species will actively investigate the panel as they are likely to encounter 
it when descending rapidly or returning from a dive and therefore are unlikely to pause. It is at the 
point of returning to the surface when birds may detect and avoid panels placed along the top of the 
net just below the surface of the water.  
 
It is thought that panels are unlikely to reduce the catch of target species; whilst sections fitted with 
a panel will no longer be available for catching fish this can be calculated and managed and Martin 
and Crawford (2015) suspect that fish encountering a panel are likely to seek a way around it 
subsequently becoming caught. They do note however that fish may try to avoid the panels and 
recommend that the distance of detection and ability to evade nets be considered. According to 
Martin and Crawford (2015), such panels should be double sided, attached to the net at regular 
intervals and therefore present from the moment the net enters the water and made of a flexible 
material. Such a measure would be relatively easy to deploy and of low cost (Martin and Crawford, 
2015).  
 
In Filey Bay, seabirds are not predominately caught in the top section of the net and there has been 
speculation that they become entangled whilst foraging, particularly when shoals of prey species 
form alongside nets. In this fishery, contrasting panels could be used to increase visibility at the 
monofilament end where visibility of the net is poorest. Panels should be lightweight and durable to 
ensure that they do not add substantially to the weight of the nets or degrade over the season; 
Tyvek may be a suitable material to trial panels which could be attached using nylon.  
 
Net modifications 
Melvin et al (1999) demonstrated reductions in the bycatch of guillemot and rhinoceros auklet using 
visible mesh panels (50 and 20 mesh sizes trialled – or 25% and 10% of the ‘height’ of the net) 
compared with monofilament controls. Research in Latvia (Urtans and Priednieks, 2000), Lithuania 
(Dagys and Zydelis, 2002) and the USA (Bianchi, 2002) indicates that mesh size may have a 
significant effect on seabird bycatch with smaller mesh sizes suspected to be more visible to 
seabirds. However, such a measure has implications for other species and could result in the 
capture undersized fish. These measures are likely to have a greater application in other fisheries 
whereas those detailed in the previous section are more suitable options to trial in Filey Bay. 
Northridge and Coram (2014) observed higher levels of seabird bycatch with larger mesh nets but 
note that not all studies have the same result suggesting that it is likely that there is a maximum 
mesh size for some species after which the mesh becomes too large to entangle them effectively 
(e.g. Uhlmann, 2003).  Mesh sizes must also be adequate to catch the target species and observe 
any restrictions on catching undersized individuals.  
 
Northridge and Coram (2014) do not report any studies investigating the impact of twine diameter 
on seabird bycatch but note that the catch rates of porpoise and seal have been recorded to be 
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substantially higher in larger meshed and thicker twined nets (Northridge etc al, 2003). Net colour is 
another option for modification but this has not been found to reduce harbour porpoise (Frady et al, 
1994) or loon (Warden, 2010) bycatch. Manly et al (2003) did not find any evidence indicating that 
net colour influenced seabird bycatch in Alaskan gillnet fisheries corresponding with Martin and 
Crawford’s (2015) conclusion there is no advantage in including any element of colour into stimulus 
panels as at low light levels seabird visual systems are not capable of colour vision. 
 
A Trippel et al (2003) study investigated the use of gillnets that incorporated the metal oxide barium 
sulphate into the nylon twine with the aim of increasing the acoustic reflectivity and therefore 
detection of nets by echolocating cetaceans. In these trials, Trippel et al (2003) found that harbour 
porpoise bycatch was reduced in the metal oxide net compared with a normal monofilament net, 
and unexpectedly there was a reduction in great shearwater bycatch. This was thought to be due to 
the greater visibility of the metal oxide net. No reduction in target fish catch was recorded. However, 
subsequent trials of barium sulphate found no reduction in the capture of Franciscana dolphins 
(Bordine et al, 2013) or porpoise (Northridge et al, 2003). Northridge and Coram (2014) suggest that 
as reductions in seabird bycatch were recorded in the Trippel et al (2003) study, it is likely that the 
effects of the barium sulphate extended beyond an increase in acoustic reflectivity.  
 
The lack of conclusive evidence in relation to barium sulphate and mesh sizes, and the associated 
cost of trailing these measures, makes them unsuitable for application in Filey Bay. The thickness of 
the corline nets could be explored to see if increases result in any further improvement. The current 
nets use a size 10 corline mesh in the leader; thicker options could be implemented in a section of 
or across the length of the leader. Increases in thickness would also lead to heavier nets; 
consideration would be required regarding any additional weight which would have implications for 
the capacity of fishing boats and ease of using the nets. Thicker corline may be more resistant to 
damage from seal depredation but is likely to require additional funding from an external source. 
 
Net illumination 
A Wang et al (2013) study investigating the use of lighting on nets to reduce turtle bycatch in gillnet 
fisheries recorded a reduction in shearwater bycatch. There are reports that lights can actually 
attract fish species and therefore do not adversely affect the catch of target animals but, as yet, 
there are no studies focussing on light sticks as a means to reduce seabird bycatch although Wang 
et al (2013) suggest that green light may be the most effective.  
 
Martin and Crawford (2015) do not recommend the use of lights to alert or deter seabirds from 
gillnets as they may disrupt their vision, which will have adjusted to the lower light levels, and 
therefore lead to a temporary decrease in their sensitivity and spatial resolution potentially 
increasing the risk that birds will swim into the net. However, this depends on how bright and 
intense the light is (lights used by Wang et al (2013) were small lights for use in longline fishing 
operations).  
 
When considering trails which revealed reductions in seabird and seahorse bycatch, Mangel et al 
(2014) suggest that net illumination may have potential as a multi-taxa mitigation measure. The 
seabird interactions observed during the Wang et al (2010 and 2013) trials were with coastal 
species, specifically cormorants and boobies. Mangel et al (2014) note the considerable economic 
investment to equip vessels with this technology and recommend additional work to identify ways 
implementation costs can be reduced or dispersed and to assess the effectiveness of net 
illumination with other offshore species.  
 
Poor visibility, for example from turbid waters, is considered to be a factor resulting in increased 
seabird bycatch in Filey Bay. Turbidity is not mentioned in the illumination studies but it is possible 
that the use of lights in such conditions could increase net visibility. However, the range at which 
birds could detect lights, and therefore the net in such conditions – which are likely to vary – would 
require careful investigation. Whilst the lights themselves can be relatively inexpensive, 
consideration is needed as to how these would be best powered particularly in relation to weight 
and size as the Filey Bay fishery operates using relatively small boats. Seal depredation is a 
concern for the netsmen, and it is not understood what effect light might have on this; any attraction 
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of pinnipeds could have an adverse affect on the fish catch – and potentially risk seal bycatch – and 
should be avoided. 
 
Acoustic deterrents 
The use of pingers has been trialled to prevent the capture of non-target species including seabirds. 
A Melvin et al (1999) study tested pingers tuned to the generic audiogram of birds in a coastal 
salmon driftnet fishery in the Puget Sound, Washington. This research recorded a 50% drop in 
guillemot bycatch, but no reduction in the bycatch of rhinoceros auklet, suggesting that acoustic 
deterrents may be species-specific. The catch of target species was unaffected, but there is some 
evidence indicating that pingers may increase seal depredation by alerting these animals to the 
presence of the net. Manly (2009) demonstrated that pingers tuned to deter marine mammals in 
Kodiak Island salmon fisheries resulted in higher levels of seabird bycatch.  
 
Martin and Crawford (2015) do not recommend the use of sound signals to warn sealife about the 
presence of gillnets because the ability of these species to accurately locate sounds underwater is 
not known and suggest that responses, such as those described by Melvin et al (1999), could be a 
result of neophobia rather than a direct avoidance of the sound and therefore the net.   
 
Given the significant cost attached to developing and trialling a seabird-specific pinger (there are 
none on the market at present and information to inform development is limited), the potential 
implications for other non-target species (i.e. bycatch including seals), and possible conflict with seal 
deterrent sounds, it is not currently feasible to implement this measure in Filey Bay.  
 
Operational measures  
 
Fishery operational restrictions 
Bycatch, not surprisingly, can peak at particular times of day when bird activity is greatest, for 
example, dawn and dusk, as recorded by Melvin et al (1999) in the Puget Sound, USA. In this 
study, adjusting the daily timing of fishing operations to outside these peak periods significantly 
reduced bycatch without heavily impacting on target species catch (a 5% reduction in salmon 
catches). Restricting fishing seasons to peaks in target species abundance may also help to reduce 
bycatch in some instances, particularly where there is a mismatch between the peak movements of 
migratory species of fish and birds Melvin et al (1999). Melvin et al (1999) calculated that by limiting 
fishing to periods of high salmon abundance, bycatch in the Puget Sound could be reduced by 43%. 
 
The Filey Bay Fishery already has several limitations in place; fishing is restricted to the salmon and 
trout season and operations are not permitted at weekends or outside the hours of 5.00am to 
9.00pm during the byelaw period. Any further restrictions are likely to have significant implications 
for the livelihoods of local netsmen and are not warranted by the current levels of bycatch. Weekly 
and season trigger levels, based on the Flamborough and Filey Coast pSPA population figures, are 
already in place and should these be reached or exceed the EA would be able to close the fishery. 
This however does rely on accurate recording of bycatch figures being reviewed by the fishery 
managers throughout the season. 
 
Northridge and Coram (2014) suggest that the longer a net is left in the water (‘soak time’), the more 
likely it is that bycatch will occur. It is also proposed, that the direction in which the net is set relative 
to local features, such as the shoreline, could influence bycatch but there is currently little research 
investigating this (Northridge and Coram, 2014). At Filey Bay, nets are set with consideration to 
fishing conditions, such as tide and the location of target species: optimising fishing effort during 
certain conditions (e.g. slack water) can be important for maximising the catch of target species. 
The restrictions detailed in the previous paragraph already restrict the time nets are in the water and 
measures relating to resetting nets and temporary removal listed in the code of conduct already 
provide a route to address bycatch in the scenarios mentioned by Northridge and Coram (2014). 
With these practices already in place, current levels of bycatch do not warrant further action to 
address these risk factors.  
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Spatial management 
Information on the distribution of birds collected by Wold Ecology could be analysed to identify any 
areas of the bay where bycatch is consistently higher or where birds are more prone to foraging and 
rafting. Several years of data would be required to inform the implementation of spatial 
management, which would then benefit from monitoring to test effectiveness. A strategy of zonation 
is more likely to be of value in years where there are higher numbers of auk species in the bay so 
that rather than permanent closures, a more proportional procedure could be adopted to avoid 
these areas during peaks of bird abundance (if such areas could be clearly defined). This measure 
already features to an extent in the code of conduct which lists “resetting the net in a different 
location which is less vulnerable to seabird entanglement” as a step to be taken if large numbers of 
birds are getting caught. However, there are no details on what constitutes large numbers. With low 
bycatch figures and netsmen more skilled at reducing bycatch and releasing birds alive, zonation of 
the fishery and any potential associated impacts on fish catch is currently unnecessary. However, 
further analysis of the data could still be of value to explore if hotspots do exist and what factors 
influence their location (e.g. presence of prey species, tides) to better understand how birds and fish 
species use the area.  
 
Amendments to the byelaw 
In the past, the RSPB has called for the byelaw to be extended in response to high levels of razorbill 
and guillemot bycatch during July and August respectively. Since then, compliance has increased 
significantly and bycatch levels have greatly reduced. As such the RSPB is keen to explore 
alternative options, particularly technical measures and collaborative working, which allow netsmen 
to continue to operate sustainably.   
 
Research opportunities 
 
Bycatch rate 
Filey Bay has undergone several years of monitoring with a consistent methodology used since 
2010, albeit with a reduction in monitoring days from 2014. The annual reports from this data have 
been extremely valuable in detailing the outcomes from the season and recommending any 
additional measures required, however increased value could be obtained through more vigorous 
analysis. Analysis of the raw data collected by Wold Ecology since 2010 to determine the bycatch 
rate would shed further light on the efficacy of the mitigation measures. Such analysis would take 
into consideration fishing effort and the number of birds in the bay providing a much greater insight 
than the bycatch count. Comparison of this data with bycatch rate analysis from other similar gillnet 
fisheries using monofilament netting would also be of value however, a lack of existing bycatch data 
is likely to hinder this.  
 
Should it be possible to conduct a more vigorous scientific analysis of Filey Bay data, this would 
provide increased credibility to any steps taken based on the data, better inform future work here 
and elsewhere, allow the findings to be reported amongst the scientific community and further 
acknowledge the efforts of all those involved to reduce bycatch.  
 
The interaction of seabirds with the net 
The netsmen are able to report where in the net birds become trapped but we understand very little 
about their interaction with the nets leading up to this moment and avoidance behaviour. This could 
be investigated using underwater cameras, specifically GoPro models which are light and compact. 
The use of cameras is likely to be restricted by visibility and sea conditions, but footage from calm, 
clear waters could provide extremely useful information that will increase our understanding and 
potentially inform future work. Extendable, light, durable poles suitable for use in saltwater would be 
required to allow cameras to reach down the extent of the net.  
 
Turbidity 
Turbidity is a factor which has received little scientific attention in relation to bycatch; Northridge and 
Coram (2014) suggest that whilst it is not an easy parameter to quantify at the net, it would be 
simpler to measure at the surface. It may be worth exploring the feasibility of measuring the turbidity 
of the water in Filey Bay so that this can be tracked in relation to seabird bycatch. The location of 
the recording, along with the time of day and date would also need to be noted as a minimum. 
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Recording such data in addition to that already required may not be feasible for the netsmen but 
other avenues, such as the potential for a research project with academic links, could be 
considered.  
 
 
Other considerations 
 
The disposal of dead birds 
From 2010, Wold Ecology was responsible for collecting dead birds from the netsmen as they 
returned to the landing. For the most part this system has worked well with only occasional 
instances of dead birds found elsewhere (i.e. on the beach or bins on the landing) and no clear 
evidence to suggest that these deaths were linked to the fishery (natural mortality, offshore weather 
events and other fisheries are also possible factors). With the reduced monitoring in 2014, this was 
no longer possible and the netsmen were responsible for the safe disposable of dead birds. 
Concerns were raised to the EA by netsmen, and previously the RSPB, that the designated bins on 
the cobble landing were not suitable for dead birds due to the large number of visitors frequenting 
this area and potential health and safety implications, particularly if bins are not emptied regularly 
enough. As such netsmen disposed of dead birds over the side of their boats reporting these 
actions to the EA. 
 
The issue of dead bird disposal was addressed by netsman Rex Harrison who acquired a freezer 
for the 2015 season to be used by all netsmen. A professor from Sheffield University expressed 
interest in taking dead birds on the basis that they are freshly frozen. In order for dead birds to be 
used in scientific study, fatalities from 2016 onwards will be individually tagged and bagged with the 
necessary information including the date of death. 
 
Seals 
In recent years, seal depredation of fish approaching and caught in fishing nets has become an 
increasing problem for the Filey Bay netsmen adversely affecting their catch and causing damage to 
nets. The Safe Seas for Seabirds 2014 Project Officer reported regularly seeing up to three seals 
swimming alongside nets. Seals will take fish directly from the nets, even as they are being hauled 
out in an attempt to salvage the catch, and are not deterred by the presence of netsmen on the 
boats. Rex Harrison operates a pinger from his boat but the effectiveness is waning both due to the 
age of the device and seals becoming habituated. Other netsmen are keen to hire pingers from the 
North Eastern Inshore Fisheries Conservation Authority (NEIFCA). 
 
Manly (2009) believed there to be an increase in seabird bycatch when marine mammal deterrents 
were used, however this does not appear to be the case in Filey Bay. It is possible that seals may 
habituate to pingers or even begin to associate the sound with the presence of nets and therefore 
food.  
 
The release of live birds 
It is noticeable that the successful release of live birds caught in nets has increased in recent years.  
This is a key factor in reducing mortality and the efforts of netsmen should be commended.  
 
 
The 2015 season 
 
Monitoring 
Monitoring was undertaken by Wold Ecology, again at the reduced level of three days a week from 
the 25/06/15 and ended on the 20/08/15 – as monitoring started a few weeks late it continued into 
August to cover a period of nine weeks consistent with previous years. The number of razorbill 
fatalities and live releases was one and four respectively whilst for guillemots there was one fatality 
and one live release recorded. These figures match up with those recorded by the netsmen on the 
corresponding days. As the monitoring figures do not represent a five day week, or the full month of 
June, the total from the whole season is likely to be slightly higher than reported here but there is no 
evidence to suggest that the disparity is substantial.  
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The first week of monitoring in 2015 recorded high numbers of razorbills in the bay. Moderate 
numbers of razorbill were still present at the end of June and into July dropping off towards the end 
of this month and into August. During the last two weeks of monitoring, only guillemots were 
recorded by Wold Ecology with roughly equal numbers of adults and juveniles present. This pattern 
of abundance is consistent with data from previous years.  
 
Bycatch mitigation 
This report details a variety of measures which have the potential to reduce seabird bycatch. Some 
of these measures were deemed not to be appropriate for use in Filey Bay due to cost and/or lack 
of conclusive evidence whilst others are not currently warranted or are already addressed in the 
existing mitigation. The measures with possible application in Filey Bay for the 2015 season were 
determined to be the use of cameras and contrasting net panels which were funded by the RSPB’s 
Safe Seas for Seabirds Project. Future consideration could be given to exploring the use of thicker 
corline – funding permitting – and monitoring turbidity, which is little researched in relation to 
bycatch.   
 
Two GoPro cameras were trialled by two netsmen in 2015 with a view to obtaining information on 
how the birds interacted with the nets underwater to better inform bycatch mitigation. These small 
cameras were attached to GoPro ‘arms’ which could be fixed to larger extendable poles in order to 
film down the extent of the net. Unfortunately, poor weather conditions and reduced levels of water 
visibility greatly restricted the amount of time that could be spent filming. However, footage was 
obtained of the corline and monofilament nets above and below water (figures 8 and 9) and the 
netsmen are willing to use the cameras again in 2016 when the experience trialling this kit in 2015 
will prove valuable.  
 

  
 
Figure 8.  Fishing net in Filey Bay with view of Filey and Filey Brigg in the background. Image on the left shows the 
monofilament net. Surface floats can be seen in both. 
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Figure 9. Rex Harrison bringing the net in; monofilament section on the left and corline on the right. Pictures taken with an 
underwater filter attached to the GoPro which resulted in the pink hue; the filter was subsequently deemed unnecessary. 
 
The panels are 60cm by 60cm with a grid of 6cm by 6cm black and white squares printed on one 
side of 1082D Tyvek. Tyvek is a lightweight but durable material which can be cut, trimmed, 
eyeleted and tapered if required. These panels were intended to increase the visibility of the net, 
with the pattern side facing outwards concentrated in areas of the net most prone to bycatch (e.g. 
the monofilament end, figure 10), whilst determining if there was any negative impact on fish catch.  
 

 

Figure 10. Example of how contrasting panels could be located on a J-shaped net with the pattern facing outwards along the length of 
the net and particularly the inward curve of the monofilament section into which fish are funnelled and net visibility is poorest. 

It was found that the presence of full squares on the net was problematic with the tides in the bay. In 
attempts to overcome this, smaller sections of a sliced panel were trialled, however the low numbers 
of birds interacting with the nets throughout the season made it impossible to determine if the 
panels had any significant impact on bycatch. This experience has still proved useful in identifying 
the difficulties of using this technique in areas with a strong tide and modifications will continue to be 
trialled in 2016 based on experience gained in 2015. 
 
GAP2 
GAP2 was a European Commission funded initiative (now closed) with the purpose of 
demonstrating the role and value of stakeholder driven science within the context of fisheries’ 
governance – something that has proved vitally important at Filey Bay. A strand of this was 
facilitating exchange trips to share information allowing for a better understanding of conservation 
issues, building connections between fishermen, scientists and policy-makers and supporting a 
global movement to reduce gillnet seabird bycatch. 
 
In 2014, this exchange project took Filey Bay netsmen Rex Harrison and Rory Crawford, Senior 
Policy Officer, BirdLife International Marine Programme to visit a sockeye salmon fishery in the 
Puget Sound, USA. This fishery is one of the few that have been involved in bycatch mitigation 
research resulting in the development and adoption of modified bycatch-reducing nets pioneered by 

http://gap2.eu/the-gap2-exchange/the-gap2-exchange-blogs/9006-2/


16 
 

Melvin et al (1999) who worked closely with the fishers. Similar to Filey Bay, the nets include a 
section of higher visibility on monofilament to reduce seabird bycatch, however here this is achieved 
using an alternative mesh in the upper section of the net. Significantly in this study, Melvin et al 
(1999) were able to identify net modifications that reduced seabird bycatch whilst maintaining 
fishing efficiency for sockeye salmon.  
 
In 2015, GAP2 came to Filey Bay to film netsmen Rex Harrison along with Rory Crawford and the 
EA to capture the story of fishing here and how the netsmen, conservation organisations and the 
fishery managers have been working together to resolve bycatch issues. This work highlights the 
global interest in reducing bycatch in gillnet fisheries and the significance of the achievements at 
Filey Bay.  
 
 
Recommendations  
 
The success of the work at Filey Bay demonstrates how collaboration and stakeholder participation 
are tantamount to reducing seabird bycatch. Bycatch has continued to be low in recent years and, 
whilst there are still opportunities for trialling additional measures in this fishery, the focus now 
should be on sharing the lessons learnt with others. Rex Harrison is already leading the way as an 
advocate for the fishery and bycatch mitigation; together the netsmen, the EA, NE and the RSPB 
can showcase the efforts and measures implemented to help safeguard sealife and inform 
sustainable fishing. With information on bycatch mitigation in gillnet fisheries so sparse, there is the 
potential for the work at Filey Bay to be significant on a regional, national and even global scale. 
Fundamental to sharing the findings from Filey Bay, is the amalgamation and additional analysis of 
all monitoring data to ensure a robust evidence base.  
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