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A lost crab/lobster fishing pot ghost fishing on the Pembrokeshire sea bed. Although the inkwell style pot does
not have a non-return entrance (as on a parlour pot), many crustaceans seem unable to escape. The heavy
overgrowth of hydroids and bryozoans and, particularly, the plumose (or ghost) anemone half way down the
left hand side shows that this pot has been on the seabed for quite some time, from the size of the anemone
likely around two years. Like many of the lost posts found, there was no buoy rope or leg rope to a main line.
The rope to the right of the pot was a ground line for one of the Skomer MCZ monitoring sites. © B. Bullimore
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Executive Summary . T
The Pembrokeshire Sustainable Shellfish Initiative Pilot demonstrated that Sheuﬁ‘iﬁﬁ?;?vlg
practical modifications can be easily incorporated into lobster pots as effective

means of minimising ghost fishing. Anti-ghost fishing mechanisms utilise ‘weak links’ in the gear that,
after biodegrading, create a structural flaw in the fishing pot and allow the escape of trapped
animals. These are not generally included in the pot design at the point of manufacture due to the
desire to create as robust a pot as possible, and due to regional differences in legislation.
Incorporating a biodegradable element to the pot hook offers a novel solution that the fisher can
easily monitor; failure of the hook is most likely to occur during tensioning of the hook to close the
pot door. This can be quickly replaced using spare modified hooks and the risk to losing catch during
active fishing minimised. Pot hooks modified with Ghost Buster hog rings (made of annealed steel
and designed to last approximately 12 months) were tested in the pilot trial and deemed a success
from the fishing industry point of view as they held for between 11 — 17 months. This was an
acceptable working lifespan for all fishers whether potting seasonally (April — October) or right

through the year.

Incorporating a biodegradable element to a drop-out panel or escape hatch is more commonly the
mechanism by which ghost fishing is usually minimised. The pilot found that participating fishers
were keener on the biodegradable hooks as a failing escape hatch is more easily overlooked and can
result in loss of catch. The trial found that biofouling (the growth of marine life over the pot) could
‘smother’ escape hatches (or ‘blank’ drop-out panels) and prevent the hatch from opening once
biodegradable fixings ‘rotted’. This mirrored extensive experience in the US where an alternative
fully biodegradable panel made of Polyhydroxyalkanoate (PHA) was the recommended solution.

It is clear from the experience of divers in Pembrokeshire that in ‘recently’ lost pots which have been
found (this is estimated as within 2 years of being lost), ghost fishing can occur. From the contents
recorded in some of these pots, the data is showing a high number of target species trapped —
testament indeed to the efficiency of the pots. Such catch is a wasted ‘home goal’ for fishers, and
not beneficial to the long term sustainability of the inshore crustacean fishery or to the marine
ecosystem on which crustaceans rely. The way in which a trap becomes lost and where, and the type
of trap lost, are all factors that influence the likelihood of any ghost fishing occurring and its duration.
Pots may well become too damaged after longer periods of time and be unable to retain any catch;
certainly not every lost pot found is capable of ghost fishing.

Use of 82mm x 43mm escape hatches to allow release of <90mm European lobsters was universally
popular within the trial. No negative impacts to catches were noted and pot clearing times were
generally reduced.

Testing voluntary proactive actions to improve fishing sustainability, and the sustainability of the
environment upon which fishing is wholly dependent, has provided experience to help inform future
Welsh fisheries management to move toward a hopefully more prosperous and resilient Wales.
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Crynodeb Gweithredol : F Menter Pysgod
Cregyn Cynaliadwy
Dangosodd y Fenter Pysgod Cregyn Cynaliadwy yn Sir Benfro fod modd gwneud yn Sir Benfro

addasiadau ymarferol i botiau cimychiaid fel ffordd effeithiol o leihau pysgota anfwriadol cymaint a phosib.
Mae mecanweithiau sy’n atal pysgota anfwriadol yn defnyddio ‘dolenni gwan’ yn y cyfarpar sy’n bioddiraddio i
greu nam strwythurol yn y pot pysgota ac yn galluogi anifeiliaid sydd wedi eu dal i ddianc. Yn gyffredinol, nid
yw’r rhain wedi’'u cynnwys yn nyluniad y pot adeg eu gwneuthuro, oherwydd y dyhead i greu pot sydd mor
gryf a phosib, ac oherwydd gwahaniaethau rhanbarthol mewn deddfwriaeth. Mae cynnwys elfen
fioddiraddadwy i’'r pot yn ddatrysiad newydd y gall y pysgotwr ei fonitro’n hawdd; mae’r bachyn yn fwy
tebygol o fethu wrth roi tensiwn ar y bachyn i gau drws y pot. Mae modd gosod un newydd yn gyflym gan
ddefnyddio bachau sbar, wedi eu haddasu, ac mae hyn yn sicrhau cyn lleied o berygl & phosib o golli’r ddalfa
wrth bysgota. Profwyd bachau pot wedi’'u haddasu gyda chylchoedd mochyn Ghost Buster (wedi’'u gwneud o
ddur aneliedig ac wedi’u dylunio i bara tua 12 mis) yn y treial, a chanfuwyd eu bod yn llwyddiannus o safbwynt
y diwydiant pysgota gan eu bod yn dal am gyfnod o rhwng 11 a 17 mis. Roedd hyn yn oes gweithio dderbyniol
i bob pysgotwr, waeth a oeddent yn gosod eu potiau’n dymhorol (mis Ebrill tan fis Hydref) neu drwy’r
flwyddyn. Er nad yw addasiadau o’r fath yn debygol o atal pysgota anfwriadol yn gyfan gwbl, os digwydd i'r
potiau fynd ar goll mae’n gymorth i ostwng pysgota anfwriadol.

Fel arfer, cedwir pysgota anfwriadol i leiafswm trwy gynnwys elfen fioddiraddadwy ar banel sy’n disgyn allan
neu agoriad dianc. Yn ystod y treial, gwelwyd bod yn well gan y pysgotwyr a gymerodd ran y bachau
bioddiraddadwy gan ei bod yn hawdd peidio a sylwi ar agoriad dianc sydd wedi methu, sy’n golygu bod modd
colli’r ddalfa. Yny treial, gwelwyd y gallai biofaeddu (tyfiant bywyd morol dros y pot) ‘dagu’ agoriadau dianc
(neu banelau disgyn allan ‘blanc’) ac atal yr agoriad rhag agor unwaith fydd y gosodiadau bioddiraddadwy wedi
‘pydru’. Roedd hyn yn atseinio profiad helaeth yn Unol Daleithiau America lle awgrymwyd panel hollol
fioddiraddadwy wedi’i wneud o Polyhydrocsyalcanoat (PHA).

Mae’n amlwg o brofiad y deifars yn Sir Benfro fod potiau a gollwyd ‘yn ddiweddar’ (amcangyfrifir bod hyn o
fewn 2 flynedd i’'w colli), yn gallu pysgota’n anfwriadol. O’r cynnwys a gofnodwyd yn rhai o’r potiau hyn, mae’r
data’n dangos bod nifer uchel o rywogaethau targed wedi’u dal — sy’n dyst i effeithlonrwydd y potiau. Mae
dalfa o’r fath yn wastraffus i bysgotwyr, ac nid yw’n fuddiol i gynaliadwyedd hirdymor y pysgodfeydd
cramenogion tua’r lan nac i’r ecosystem forol y mae cramenogion yn dibynnu arni. Mae’r ffordd y caiff magl ei
cholli, ble caiff ei cholli, ynghyd a’r math o fagl a gollir, yn ffactorau sy’n dylanwadu ar y tebygolrwydd o
unrhyw bysgota anfwriadol ac am ba hyd y bydd yn para. Gallai potiau gael eu difrodi’n ormodol ar 6l
cyfnodau hirach o amser ac efallai na fyddant yn gallu cadw unrhyw ddalfa; yn sicr, ni allai pob pot colledig a
ddarganfyddir bysgota’n anfwriadol.

Roedd y defnydd o agoriadau dianc 82mm x 43mm fel bod modd i gimychiaid Ewropeaidd <90mm gael eu
rhyddhau, yn boblogaidd yn gyffredinol o fewn y treial. Ni nodwyd unrhyw effeithiau negyddol ar ddalfeydd
ac, yn gyffredinol, gwelwyd amserau clirio potiau’n gostwng.

Mae profi camau gweithredu rhagweithiol, gwirfoddol i wella cynaliadwyedd pysgota, a chynaliadwyedd yr
amgylchedd y mae pysgota’n llwyr ddibynnol arno, wedi darparu profiad i fwydo’r gwaith o reoli pysgodfeydd
Cymru yn y dyfodol er mwyn symud ymlaen at yr hyn a fydd, gobeithio, yn Gymru sy’n fwy llewyrchus a
chydnerth.



1. Background to the pilot initiative

Fisheries, fishers and the natural marine environment in Wales are all under pressure. In an ideal
world all fishing stocks should be fished below their maximum sustainable yield (MSY), fishers should
have adequate quota and fishing opportunities available to them, and the marine environment
should be healthy, productive and free from significant human impacts. This is not currently the
case, and often it can be difficult to see how to get there, but the quest for sustainability in Wales is
taken very seriously indeed; it is enshrined within the Wellbeing of Future Generations Act (2015).
Being sustainable means using the things we need to live our lives but making sure that there are still
enough left for future generations and not degrading the supporting environment. Being sustainable
means having to think about the long-term and also how to stop problems happening in the first
place. This is most effectively done by working together with others and involving knowledgeable
people in decision making. Under the Marine Strategy Framework Directive, the UK, including Wales,
has an obligation to sustainably manage certain shellfish fisheries to Maximum Sustainable Yield
(MSY) by 2020.

On 1*' February 2016, Welsh Government brought out new legislation following a crustacean
legislative review consultation that was intended to be the first phase of a wider review into the
management of crustacean fisheries in Wales. The Specified Crustaceans (Prohibitions on Fishing,
landing, Sale and Carriage)(Wales) Order 2015" simplified the management and enforcement of the
Welsh crustacean fishery, creating a level playing field across Wales. As well as setting standard
minimum sizes, it also protected v-notched and mutilated lobsters. The new legislation did not
address all issues that were included in the review work leading to the phase one consultation in
2014; it was intended that these would be addressed in a second phase. These additional issues
included lobster/crab pot escape gaps, ghost fishing, a maximum landing size for lobsters, diving and
netting for crawfish, non-commercial potting, a permit scheme as a possible means of limiting effort,
and a minimum size for green crab (Carcinus maenas). Mindful that such issues were likely to be
addressed in the near future, and wanting to take a proactive role in looking after the long-term
interests of their crab and lobster fishery, fishers in Pembrokeshire were keen to properly test and
voluntarily use escape hatches and biodegradable pot modifications before they possibly became
statutorily imposed.

The ideas around this initiative had been discussed several times over the years between West Wales
Shellfisherman’s Association (WWSFA) Ltd and the Pembrokeshire Marine Special Area of
Conservation (SAC) Officer in particular, with additional liaison with Natural Resources Wales and
Welsh Government (who were keen to incorporate the results of any trial into phase two of the
crustacean review). Seedling ideas for the pilot were presented by the SAC Officer to the South
Wales Inshore Fisheries Group meeting (a Welsh Government led liaison group bringing together
industry and government representatives) on 16th July 2015. Nigel Saunders (a Swansea based
fisherman) was in attendance and shared his ideas on anti-ghost fishing mechanisms. Further liaison
then ensued with fishers and other local partners and an application to the Sustainable Development

http://www.assembly.wales/Laid%20Documents/SUB-LD10490/SUB-LD10490-e.pdf#tsearch=specified%20crustaceans
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Fund, administered in Pembrokeshire by the Pembrokeshire Coast National Park Authority on behalf
of Welsh Government, was made in December 2015.

2. Introduction to the pilot initiative

The most intensive indigenous fishery in Wales is the crab and lobster fishery, and Pembrokeshire
dominates. It has localised economic importance, but also has value from a tourism point of view.
Seeing small local fishing boats as part of the landscape is especially attractive to those visitors
seeking quality fresh seafood with minimal food miles. And Pembrokeshire is an extremely popular
visitor destination. Visitors come to Pembrokeshire because of the quality coastline and outdoor
recreational activities.

Pembrokeshire has many conservation designations. The Pembrokeshire Coast National Park is the
UK'’s only solely coastal National Park and extends along the majority of the County’s coastline. This
designation though is less than half the size of the Pembrokeshire Marine Special Area of
Conservation (SAC - a European Marine Site designated under the Habitats Directive) which extends
from Abereiddi in North Pembrokeshire around to Manorbier in South Pembrokeshire, extends out to
sea beyond the Small’s and also includes the Milford Haven Waterway to tidal limits.

The overlapping conservation and socio-economic needs present a challenge that the Relevant
Authorities Group for the Pembrokeshire Marine SAC have been dealing with since 1999 (see
information on project partners). Nowhere is this challenge more apparent than between the
interests of commercial fishers and marine conservation management. Working together on
providing workable solutions to common issues and progressing common goals was pivotal to the
pilot.

Fishers often feel that they suffer from a negative public image. The pilot sought to demonstrate that
fishers are taking steps to improve the long-term sustainability of their fishery and the marine
ecosystem on which it depends. Consumers are increasingly demanding more information about
their food sources, and favouring local produce and more “sustainable” options. Consumers like to
have a quality product that they feel good about eating. “Green” marketing results in a higher value
product.

For any fishery management initiative to be ultimately successful, it needs to have the support of the
fishers on whom it will impact, and for that reason it needs to be practical. There is nothing more
reassuring than having had opportunity to actively engage in something in order to decide if it is
going to work for you. There have been many valuable fisheries research projects; some have even
recruited fishers to aid scientific study. But some studies can be viewed as too academic by fishers.
What is needed is more input from the fishers to complement scientific study; practical actions that
can be developed as best practice and make a positive contribution to fishing sustainability and
importantly marine ecosystem improvements. It’s all very well, for example, to claim that use of
biodegradable elements in pots reduces ghost fishing, but fishers’ experience is needed. What
method of ‘biodegradable hook’ could be used? Can they be fitted at sea, and attached in stages?
What is the risk of failure during active fishing?



The pilot sought to bring together information from fishers, conservation, academia and recreational
divers to test practical actions for mutual benefit. Volunteer fishers were sought through the West
Wales Shellfisherman’s Association Ltd. and the South and West Wales Fishing Communities Ltd.

The Pembrokeshire Sustainable Shellfish Initiative Pilot aims were:

T

Raising awareness and understanding amongst the fishing industry and coastal communities
of the problems associated with ghost fishing of static gear, and more broadly educating
current fishers into considering the next generation in their fishing practices (both in terms of
the environment and fish stocks, and for the sustainability of fishers themselves);

Collecting and collating relevant information to inform the pilot, gathering research and best
practice from other areas;

Encouraging fishers to introduce one or more voluntary initiatives into their fishing practices
which can help reduce their impact on the environment and demonstrate a pro-active
solution to some recognised issues (reduction in fish stocks, impacts on habitats, marine
litter).

Testing gear modifications to reduce the capacity of pots to ghost fish if lost, listening and
incorporating feedback from fishers throughout;

Testing escape hatches as a measure to reduce retention of juvenile lobsters and small
bycatch in pots;

Trialling the use of tags to identify pot ownership should they become lost (not included in the
end —see 7.4);

Encouraging the reporting of lost pots, and liaison with voluntary divers from Neptune’s Army
of Rubbish Cleaners (NARC) to aid pot relocation and retrieval.

Improving the public profile of fishers and the fishing industry in Pembrokeshire with regards
to sustainability and environmental safeguarding for future generations.

Contributing to improvements in the management of the features of the Pembrokeshire
Marine SAC and more widely resulting in healthier ecosystems to move toward a more

resilient Wales.

Fig. 1: Typical Welsh inshore fishing
boats under 10m in length.



3. Pilot initiative partners
West Wales Shellfisherman’s Association Itd. (WWSFA Ltd) http://www.wwsfa.org.uk/ is the
biggest independent fishers’ association in Wales (a third sector organisation which was inaugurated

in 2010 with 7 directors). It represents the interests of more than 100 registered and licensed fishing
vessels based in West Wales, with the core membership based within Pembrokeshire. For this
initiative, the role of WWSFA Itd was to provide the mechanism to distribute information and
promote the initiative to fishers to encourage them to participate as well as supporting
communication throughout. Directors were heavily involved and provided in kind support to the
initiative. Working in partnership to maintain and rebuild a healthy ecosystem ensuring and
providing a sustainable fishery for future generations is a priority for local fishers.

Pembrokeshire Marine Special Area of Conservation (SAC) Relevant Authorities Group (RAG)
http://www.pembrokeshiremarinesac.org.uk/ is a voluntary partnership that exists to jointly manage

the SAC and improve its conservation status. Itis made up of those organisations with statutory
duties within the marine site. Working with local fishers in a non-controversial and mutually
beneficial way has always been a core aspiration. Working on this initiative was the ideal opportunity
to foster greater cooperation and open up the potential to explore further ideas in the future. The
Pembrokeshire Marine SAC is recognised as one of the best areas in Europe for its marine wildlife. It
is also home to Wales’ busiest port, servicing the energy, fishing and recreational sectors. The SAC
Officer (hosted on behalf of the RAG by the Port of Milford Haven) applied for the funds and project
managed the pilot.

Pembrokeshire Coastal Forum (PCF) CIC http://www.pembrokeshirecoastalforum.org.uk/ is an

independent and neutral Community Interest Company with experience in taking an integrated
approach to the management and sustainable development of the coastal and marine environment
through effective stakeholder engagement. PCF assisted with awareness raising and research.

Neptune’s Army of Rubbish Cleaners (NARC) http://www.narc-cc.org.uk/ is a Pembrokeshire-based

dive group who carry out underwater clean-up dives and raise awareness of marine litter and its
impacts. They are an award winning voluntary group that have done a huge amount of work to raise
the profile of the issue of marine litter. NARC have built up a good working relationship with some
local fishers in order to retrieve lost gear; the initiative was intended to build upon this good work.
NARC are on the steering group for the Global Ghost Gear Initiative (GGGI)
http://www.ghostgear.org/ a cross-sectoral alliance committed to driving solutions to the problem of

lost and abandoned fishing gear worldwide. It was due to the GGGI that an introduction to World
Animal Protection https://www.worldanimalprotection.org.uk/campaigns/animals-wild/sea-change

was made which resulted in collaboration over the awareness raising film.

Natural Resources Wales (NRW), Skomer Marine Conservation Zone team
https://naturalresources.wales/guidance-and-advice/environmental-topics/wildlife-and-

biodiversity/find-protected-areas-of-land-and-seas/skomer-marine-conservation-zone/?lang=en

NRW are a Welsh Government Sponsored Body whose purpose is to ensure that the natural
resources of Wales are sustainably maintained, enhanced and used, now and in the future. The
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dedicated diving team at the Skomer MCZ were ideally placed to help with underwater monitoring
work for the trial.

4. The pilot initiative details
The main areas of work incorporated into the pilot initiative were the gear trial, research, awareness
raising, and lost pot retrieval.

The gear trial (the main element of the initiative, see sections 6 & 7) involved:

- Recruiting at least 10 fishers to take part in the initiative.

- Distribution of degradable solution(s), pot identification tags, and escape hatches to fishers for
installation on pots.

- Fisherman to run the trial over a 12 month period (ideally Apr 2016-Apr 2017).

- Monitoring of converted pots to include photographic hook degradation study.

- A ‘control’ trial by Natural Resources Wales.

- Encouragement of V-notching (a procedure to safeguard under-sized lobsters).

- Report write-up to inform the basis of future work in Pembrokeshire (and Wales), in particular to
inform local future fisheries initiatives and Phase two of the Crustacean Review.

Research (see section 8) involved:

- Collation of all available and relevant information about practical anti-ghost fishing mechanisms.

- Collation of all available and relevant information about use of escape hatches, including those
encompassing a biodegradable element.

- Collation of all available and relevant information about use of tags as a means of pot identification.
- Liaison with fishers and academics in the UK and overseas.

- Noting any impacts of lost pots on biodiversity and fishers.

Awareness raising (see section 9) involved:

- A video to explain the gear trial as well as for general awareness raising.

- Branding for the pilot initiative.

- Summarising instructive electronic documents (pdfs) for sharing the outcomes of the gear trial at
the end of the initiative.

Lost pot retrieval (see section 9) involved:
- Working with Neptune’s Army of Rubbish Cleaners (NARC) to recover lost gear before it has chance
to potentially start ghost-fishing.

The pilot initiative was seen to offer multiple benefits including raising awareness of the possible
negative impacts of lost pots, empowering fishers to take action to reduce impacts of fishing gear loss
and ultimately contributing to a more sustainable fisheries industry. If fishers lose too much gear
they cannot afford to continue to fish and therefore their livelihoods are at risk (a single fishing pot
can cost £100).



Finances

Sustainable Development Fund (SDF) funding was essential to ‘kick-start’ the initiative and
enable it to be realistic. Attempts were made to balance the financial benefits of the pilot
amongst the project partners so that no one partner was seen to gain far beyond another.
To get fishers to agree to take part in the first place, their time and effort needed to be
partially compensated, and there needed to be some focused awareness raising to influence
behaviour. Whilst trying to keep costs to a minimum, it was important to attract the right
participants, and not those who just wanted financial gain. Fishers are more likely to be
persuaded to change their practices for the long-term if they are thoroughly convinced the
first time round.

SDF provides for no more than a 50% intervention rate, but in-kind contributions can be used
to match fund. The fishers’ in-kind time to the pilot was essential to draw down the cash
needed to run the pilot. In addition in-kind support was given by Natural Resources Wales
(NRW) Skomer Marine Conservation Zone team to conduct a control trial, and also Neptune’s
Army of Rubbish Cleaners (NARC) who liaised with fishers to relocate/retrieve any lost pots.
The total in-kind contribution to the project amounted to a substantial £19,600. All
equipment was provided by the Pembrokeshire Marine SAC Relevant Authorities Group in
order to prevent any complications arising due to de minimis aid. Token contributions were
made to fishers participants in order to recognise the level of gear modifications undertaken
and to award monitoring feedback. Project expenditure (including equipment) was
£21,251.35. The SDF grant totalled £20,237.35. The total project value (expenditure plus in-
kind) was £40,851.35.

5. Lost pots and ghost fishing

The fact that pots can be lost is undisputed; it is one of the major risks associated with the crab and
lobster fishery in West Wales. From a fisherman’s perspective, one of the biggest downfalls of
working in the harsh environment of the Welsh coast (swept by strong tides and wide open to
Atlantic weather systems) is that fishers are susceptible to suffering heavy losses of valuable fishing
gear. Following the unrelenting severe storms in the winter of 2013/14, the fishing industry in Wales
suffered incredibly high losses of fishing gear, most of which was never recovered; this really
highlighted the issue. Welsh Government ran a pot compensation scheme following the storms to
help fishers replace gear; 19,728 pots were claimed as lost around Wales (10,711 were parlour
(lobster) pots, 8,061 were whelk pots and 956 were prawn pots). No extra assistance was provided
to help retrieve lost pots.

Towards the end of this pilot, severe storms again battered the coast; Storm Ophelia on 16" October
2017 produced some of the biggest swells ever witnessed in Pembrokeshire and the ferocity and
direction of the sudden swell moved strings of pots that were thought to be reasonably safe,
testament to the fact that even prepared and experienced fishers can be caught out by the sea.
Slightly less fierce, but straight on Ophelia’s heels was Storm Brian.
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Fig. 2: Pot rope left hanging on the cliffs (in some
places 40m up) after Storm Ophelia, Oct 2017.

Lost or discarded fishing gear that is no longer under a fisherman’s control is commonly referred to as
‘lost” or derelict fishing gear. Factors that cause gear to become derelict include not only poor
weather conditions, but also gear conflicts with other vessels (commercial and also recreational
users) or bottom topography, gear overuse, and too much gear being used. On many occasions the
buoys marking each end of the pot string may be cut away (accidentally by being run-over perhaps or
maliciously) leaving relocation of the string of pots more difficult.

Fig. 3: Diagram to illustrate pot deployment on the seabed
(SEAFISH). A string of pots typically used by
Pembrokeshire's inshore fleet comprises 10-20 pots, with
~ smaller boats generally working shorter strings.

Lost gear below the water’s surface, if not too badly damaged, continues to trap fish and crustaceans
which have no opportunity to escape and which will eventually die trapped in the pot. These fish
then act as bait, encouraging other fish and crustaceans to enter the pot, and so the cycle continues.
This process is commonly known as ghost fishing.

Some fishers don’t view ghost fishing to start until the original catch dies and itself becomes bait and
further ‘ghost caught’ catch then enters the pot. Until this point, in their view, pots should be
considered as unrecovered and not yet ghost fishing. It is possible for fishers to have lost surface
marking buoys but to know where their pots are and have not yet had chance to recover them. Ifin
the interim they are found by a third party, every effort should be made to make contact with local
fishing contacts (associations if available) to establish ownership. The issue of ghost fishing can be a
sensitive one, necessitating a tactful approach of working directly with fishers to proactively address
the issue of trapped shellfish and find solutions to minimise the potential.
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Ghost fishing has a negative impact on the environment and future stocks and the sustainability of
the fishing industry on which coastal communities rely, killing target and non-target organisms,
causing damage to underwater habitats, and contributing to marine pollution.

It should be noted that in some cases fishers find lost pots that are destroyed beyond the capability
to continue to fish, so it is certainly not the case that every pot lost is capable of continually ghost
fishing. In addition, one participating fisherman reported that in his experience he had seen pots
where crab had ‘eaten through’ the net mesh and so not been trapped long-term.

5.1 Ghost fishing in Pembrokeshire

An experiment in the Skomer Marine Nature Reserve (now renamed as a Marine Conservation Zone
following a change in legislation) found that pots continued to ghost fish into at least their second
year due to their manmade robust structure®. In addition to ghost fishing target species, bycatch of
fish such as wrasse was also recorded.

Lost pots are regularly found by the MCZ diving team, often as a follow-up to reports by local fishers.
For those long lost pots for whom an owner cannot be identified, their doors are opened to prevent
further ghost fishing and left, and NARC are called in where possible to recover them. Where pots
are recently lost, fishers work with the team or with NARC to retrieve them where possible.

In 2014, NARC recovered 21 lost pots from the Skomer Marine Conservation Zone in which were
found a total of 19 lobsters, 29 brown crab, 26 spider crab and 3 fish. In 2015, NARC located and
lifted a total of over 90 lost lobster pots, on many occasions working with local fishers. In a press
release about their attendance at the launch of the Global Ghost Gear Initiative in London, Dave
Kennard (NARC Chair) said of the fishers “Without their help this would not be possible. We look
forward to working with the fishing industry in Wales to try and lessen the impacts of ghost gear.” In
2016 a total of 26 lobster, 9 brown crab, and 8 spider crab amongst other species, were released
from 79 recovered lost pots. Data from 2017 was being compiled as this report was being written,
but will be in excess of 66 lost pots retrieved, containing 21 lobster, 15 brown crab, 39 spider crab
and other species. NARC are increasingly working more with fishers and have been able to locate and
retrieve lost pots before they have had chance to start ghost fishing, although not every dive is
successful in finding lost pots.

It is clear from the experience of divers in Pembrokeshire that in ‘recently’ lost pots which have been
found (this is estimated as within 2 years of being lost), ghost fishing can occur. From the contents
recorded in some of these pots, the data is showing a high number of target species trapped —
testament indeed to the efficiency of the pots. Such catch is a wasted ‘home goal’ for fishers, and
not beneficial to the long term sustainability of the inshore crustacean fishery or to the marine
ecosystem on which crustaceans rely.

2 Bullimore, B. A., Newman, P. B., Kaiser, M. J., Gilbert, S. E. and Lock, K. M. (2001). A study of catches in a fleet of “ghost-
fishing” pots. Fishery Bulletin 99: 247-253.
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A previous study for Seafish by Swarbrick & Arkley (2002)* showed that most fishers did not believe
that lost traps posed a threat to stocks. There was a higher belief that ghost fishing was a problem
among those fishers that had lost higher numbers of pots, compared with those who had reported
few, or no, losses. Many of those interviewed had recovered traps lost ‘for varying periods of time’
and they seldom contained any catch. In most cases they were damaged and had no residual fishing
capability. Traps were often returned to fishers by divers or trawler skippers; trawling was the
biggest reported cause of loss after bad weather.

Trawling is rare inshore in Pembrokeshire, with weather or conflicts between potters being the
primary causes for loss according to local fishers. Based on the available evidence, it appears that
pots lost in the last year or two are capable of significant ghost fishing. Fishers opinion is that those
lost for longer periods of time will likely become too damaged by weather or shellfish to retain
anything. These timings are of course arbitrary and in the absence of studies beyond 2 years in
length, it is not possible to be more accurate. However, it is clear that many lost pots are capable of
ghost fishing and that minimisation of this risk would benefit fishers and the environment upon
which they rely. But are modifications to pots such as biodegradable hooks really practical for the
fishing industry? Whether they were a workable modification was up to the fishers to trial.

Fig. 4a: Lost pots recovered by NARC. © B. Bullimore. NARC divers surveying lost, ghost fishing pots from the
Skomer MCZ, partial strings of 7, 3 and 3 all found in one day following reports from recreational divers. Any
trapped animals are recorded and released.

* Swarbrick, J. and Arkley, K. (2002). The evaluation of ghost fishing preventors for shellfish traps. DEFRA commission
MFQ0724 under the programme Impact of Fishing; Seafish report no. SR549, Sea Fish Industry Authority, Hull 42pp. GB.
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Fig. 4b: Ghost fishing images © B.
Bullimore. Top: This parlour pot was
found on a sandy seabed at 20 metres
with no buoy rope or connection to a
main line. It contained 8 dead spider
crabs and 2 dead lobsters (or at least
their remains), plus 17 live spider
crabs, 8 live lobsters and a live brown
crab, many of which were badly
damaged presumably from aggression
between the crustaceans. Middle:
Moderately encrusted lost pot with
large numbers of spider crabs.
Bottom: Moderately heavily colonised
pot located in Milford Haven. One of a
string of ten tangled and trapped in
holes between rocky pinnacles and in
gullies between them.
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6. The gear trial

Fishers in Pembrokeshire were given opportunity to take part in the trial through the West Wales
Shellfisherman’s Association (WWSFA) Ltd and the South and West Wales Fishing Communities
(SWWEFC) Ltd. It was initially intended to look for 10 volunteers, ideally spread geographically along
the Pembrokeshire Coast National Park (the area of focus for the grant). 13 volunteers immediately
came forward via WWSFA. Due to the interest shown, it was decided to increase the number of
participants (and reduce the gear modifications available to each). This had the advantage of
reducing the risk incumbent on each fisherman with taking part in the trial, whilst also spreading the
risk of fisherman drop-out for the trial. More fishers from WWSFA volunteered and in addition a few
more were sought to extend the geographical range or to add experience and/or different
dimensions to the trial (e.g. some participants have marketing experience/face-to-face contact with
their customers). 21 participants signed-up to the trial —any more would have been unmanageable.
Volunteer fishers were located from Cardigan round to Saundersfoot including many operating from
the Milford Haven waterway. It was agreed that all feedback would be anonymous and not
attributed to individual participants.

The trial was initially intended to cover one calendar year from April/May 2016 to April/May 2017
encompassing one full summer ‘season’ of fishing although it was recognised that not all fishers stop
lobster/crab fishing during the winter. In March 2017 it was agreed to extend the trial to cover
another summer ‘season’. This ensured that a full 12 months trial of the Ghost Buster hog rings (see
6.1) could be achieved (many only went into the water during July 2016 following early failure of the
original split-ring design) and it also had advantages financially for the project by spreading in-kind
support and work load generally (no additional grant was involved).

In addition to the trial undertaken by the volunteer fishers, Natural Resources Wales (NRW) staff at
the Skomer Marine Conservation Zone (MCZ) undertook a ‘control’ trial to observe degradation of
modified elements that stayed fully submerged throughout the duration of the trial (see 6.5).

6.1 Hooks

A hook is used to secure the door of a parlour pot closed. This is attached to an elastic shock cord
which allows the fisher to stretch the hook to the required securing position. If a biodegradable
element or ‘weak link is incorporated into the hook assembly, then the door will open when this fails
allowing any trapped catch to escape. The trial was to test the longevity of various weak links fitted
to the hook assembly in pots in Pembrokeshire waters in order to help minimise the potential for
ghost fishing. 800 large mark one creel hooks (26p each from GT Products Europe Ltd., West Sussex,
United Kingdom), shock cord and twine were purchased for the modified hook assembly along with
the different weak links. The main method of weak link to be trialled was the split-ring modification
(see box below) of the pot hook. The trial used what were hoped to be fairly good quality 25mm
nickel coated split rings from OneStop Locks (0.03p each when purchased in bulk). Some simple steel
only split-rings were also purchased with the intension of testing but they were too thin and not
strong enough to be worth considering. ‘Ghost Buster’ hog rings were also tested as a weak link
modification of the pot hook. Hog rings are basically "C" shaped & "D" shaped with sharp or blunt
points. They are bent into a circular or triangle formation by the hog ring plier in order to fasten two
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objects together. Unlike its more commonly used galvanised or stainless steel counterparts, the
‘Ghost Buster’ hog ring is made of annealed steel and designed to last approximately 12 months; its
name is testament to the fact that it is specifically used as a weak link on escape hatches in fish traps
to tackle ghost fishing (but not knowingly used as a hook modification). These were purchased from
GT Products, %” in size. Cost was £12 per |b in weight (very approximately 3.5p per hog ring).

Split ring method.

The main anti-ghost fishing method to be initially
trialled was developed by Swansea fisherman Nigel
Saunders. His efforts earned him a sea change
champion award from the group World Animal
Protection. Alyx Elliott, of World Animal Protection,
said "We were really impressed with the simple yet
effective solutions that Nigel has been trialling, and
hope that they can eventually be rolled out as standard
practice across all lobster fisheries."

Nigel was happy for his methods to be further sea-
tested in Pembrokeshire, and input into the initiative. Nigel Sanders has received World Animal
Protection’s Sea Change award
Nigel’s technique was to use a steel “key ring”. The
thin steel split ring is attached to the pot hook as a ‘weak link’,
which will rot over a period of time. As a safety measure to
prevent hook loss, the hook is attached with twine of sufficient
length to allow the door to open. So if the pot is lost, the ring rots
and the door releases, allowing everything inside to escape. Nigel
had found that the split rings he had incorporated into his fishing
were still lasting after 4 months, but they were showing signs of
weakness and he wasn’t sure they would last much longer. The
trial was to lest their longevity.

Ideally fishers want to be able to see signs of imminent failure and be able to change hooks before
their catches are at risk. It was anticipated that failure of the split ring would be preceded by the split
ring deforming and giving an early warning to avoid unnecessary loss of catches. Routine monitoring
of the split ring was advised to observe this. Also the weak link needs to be weak enough to fail after
a period of time, but not so weak in that it becomes inconvenient to routine fishing operations,
needing to be changed too frequently.

In order for the gear modification to be deemed successful, the following criteria needed to be met:
1) the gear modification must render the pot no longer capable of capturing marine life within
around one year of loss,

2) any material used in the modification must be environmentally neutral upon degradation,
3) the modification must be relatively inexpensive and easy to install in order to be of
practical use, and
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4) the catch of the target species must be maintained with no interference from the

modification.

In addition to the split-rings, a few other alternative weak links were investigated. A limited number
of 51mm nickel coated split-rings (25p each) were tested. Some other options were dis-guarded due

to cost.

Information was given by fishers as to what style pot they were fishing, how many, and how many
modified hooks they were willing to trial. The split-ring hooks needed to be set up differently for
soft-eye and hard-eye pots. After taking advice from fishers it was decided to supply hooks ready

assembled. The reasons were to reduce initial set-up time, and to ensure consistency across the trial.

The pilot was fortunate to benefit from a manufacturer for GT products living in Pembrokeshire;

Graham Owston, an experienced fish trap constructor, introduced the pilot to Ghost Buster hog rings

and made up all the hooks to an agreed templates (see fig. 5 + 6).

Fig. 5: Split-ring modified hooks. The top hook shows the set-up for hard eye pots. The bottom hook shows
the soft eye set-up (twine from the bait bag ties to the split ring, twine provided attaches to the bait twine to

retain the hook in the event that the ring fails).

Fig. 6: Hog ring modified hooks. The set-up
for the hog ring (see individual hog ring
photographed open and crimped closed)
involves the hog ring securing the elastic
shock cord within the eye of the hook. In the
event that the hog ring fails, the twine from
the hook to the elastic cord behind the cable
tie retains the hook. This set-up is the same
for both hard and soft eyes. Hog ring set-ups
were carried out in batches following split-
ring failure, often modifying already
assembled split-ring set-ups that had yet to
be distributed.
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It was left to each individual fisherman to decide whether to modify a whole pot string or to
intersperse modified hooks through their gear. Some fishers ‘doubled up’ hooks early in the trial to

reduce the chances of losing a catch during active fishing.

Fig. 7: Modified split-ring hooks fitted to a hard eye (top entry)
pot. In the event that the split ring fails, the twine retains the
hook but allows the door to open thereby releasing any catch.

Guidance notes and a gear set-up sheet were provided to each fisherman (see Appendix).

6.2 Escape Hatches

Escape hatches allow under-sized lobster to escape. The basic understanding is that use of escape
hatches increases the survivability of juvenile lobsters by reducing damage and mortality through the
fishing process, with the added advantage of increasing the efficiency of the fishing process due to
spending less time clearing pots of undersize catch. In addition to juvenile lobsters other species are
able to use this escape route.

The size of escape hatches is obviously dependant on the primary target species and its minimum
landing size (MLS), but there still exists some variability in sizes used. The North-East Inshore
Fisheries Conservation Authority (IFCA) requires the mandatory installation of escape gaps in all pots,
both commercial and recreational for lobster (87mm carapace length MLS). Each parlour / section of
the pot must contain an unobstructed escape gap of 80 mm x 46 mm — installed in the wall of the pot
with the longitudinal access parallel to base of the pot and within 50mm the from the base of the
pot. The North-West IFCA (lobster 87mm MLS) Byelaw 10 Protection for Lobsters draws upon the old
Cumbria Sea Fisheries Committee Byelaw 25 (1997) which requires an escape gap 74mm wide and
44mm high. In Jersey where lobster MLS is also 87mm, statutory escape gaps must be 79mm x
44mm. Devon and Severn IFCA (lobster 90mm MLS) along the south coast of the Bristol Channel use

84mm x 46 mm escape gaps as does Cornwall IFCA.
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In Wales (lobster 90mm MLS throughout) there is no statutory requirement for the use of escape
gaps although some fishers use them voluntarily. A study by Pantin et al. (2015a)*, found that 25% of
the 66 Welsh lobster fishers interviewed voluntarily used escape gaps on some of their pots. The
number of pots that each fisher used with escape gaps ranged from 12 to 250 pots.

Bangor University’s Murray et al. (2009)° tested two sizes of escape hatch in the Isle of Man and
found that the estimated modal size of lobsters escaping through 80 x 45 mm gaps was 81 mm, and
83 mm from 84 x 46 m gaps.

Bangor University (Pantin et al. (2015b)°) went on to conduct further escape gap trials in Cardigan
Bay where 80mm x 45mm and 80mm x 47mm gaps were trialled with fishermen. The study found
that using small escape gaps (80mm x 45mm) significantly reduced catches of undersized lobsters
and brown crabs and resulted in a higher economic return for the fisher. There were significantly
more legal lobsters caught in pots with no escape gaps than pots with 80mm x 47mm escape gaps,
but no significant difference between the number of legal lobsters caught from pots with no escape
gaps and pots with 80mm x 45mm escape gaps.

Escape gap work at Swansea for the Fisheries Local Action Group (FLAG)’, tested two sizes of escape
hatch —80mm x 45mm (small gaps usually used in fishing areas with a lobster MLS of 87mm) and
84mm x 46mm (larger gaps commonly used in fishing areas with a lobster MLS of 90mm). Wootton
(2015) studied the effects of small, large and no escape gaps on three strings of 25 pots. Data
analysis revealed twice as many oversized lobsters (>90 mm) caught in pots with escape gaps, and
five times as many undersized lobsters (<90 mm) caught in pots without escape gaps. Additionally
95% of tagged undersized lobsters (<90 mm) escaped from the pots with escape gaps. Wootton
(2015) and Pantin et al. (2015b) highlight that there are both ecological and economic benefits to the
fitting of escape hatches in pots.

It is clear that escape gap size is a compromise between allowing all undersized individuals to escape
and retaining all individuals of 2MLS. Participating fishers in the trial wanted to choose the size of the
escape hatch to be tested. A social media thread on Fishing News had shown that male lobsters
above 90mm MLS were able to escape from some escape hatches provided in England; this was a
concern to fishers. The height of the escape gap rather than the width was seen to be the main
limiting factor. Escape hatch samples were received from GT Products and tested (by trying to fit a
male 90mm lobster through!). The chosen hatch size was 82mm (width) by 43mm (height).

200 hatches were initially ordered, with a further 50 to follow due to the positive uptake.

* Pantin, J. R, Murray, L. G., Le Vay, L. and Kaiser, M. J. (2015a). The Inshore Fisheries of Wales: a study based on fishers’
ecological knowledge. Fisheries & Conservation Science Report No. 42, Bangor University. 60pp.
> Murray, L.G., Hinz, H. & Kaiser, M.J. (2009). Lobster escape gap trials. Fisheries & Conservation report No. 9, Bangor
University. 11pp.
e Pantin, J.R., Murray, L.G., Cambie, G., Le Vay, L. & Kaiser, M.J. (2015b). Escape Gap Study in Cardigan Bay: consequences
of using lobster escape gaps. A Preliminary Report. Fisheries & Conservation report No. 44, Bangor University. 43pp.
’ Wootton, E. (2015) Lobster ‘escape gap’ trials. Trialing of lobster escape gaps by fishermen in the Swansea FLAG district,
in order to support development of future statutory and voluntary shellfisheries management. Report on behalf of
SWWEC Ltd.

19



Some fishers wanted to be able to retain velvet swimming crabs as part of their catch (and/or prawns
caught as by-catch) and so did not want to use escape hatches.

Murray et al. (2009) and previous studies have indicated that fitting escape gaps may improve the
efficiency of traps at catching larger lobsters, in addition to reducing the time required to sort
catches. Pantin et al. (2015b) neatly summarises the many proposed advantages to using escape
gaps by various authors on different species (see the document for detail). These include:

I decreased undersized lobsters;

9 decreased sorting time;

9 decreased injury or damage to undersized lobsters from handling once caught and from
interactions with larger lobster in pots;

9 reduction in the number of undersized lobsters being eaten by other species as they descend
to the bottom after discarding;

9 reduction in the number of undersized lobsters eaten by predators because they have been

discarded onto unfamiliar territory without shelter.

freeing up space inside pots for legal sized individuals to enter

decreased damage to the eggs of berried females from handling and release

increased yields due to an increase in legal sized lobsters being caught

= =4 =4 A

reduction in ghost fishing if the pot is lost; and

9 decreased air exposure (which can result in behavioural changes) during removal from pots.
Participating fishers were encouraged to report back on their observations; 13 were given escape
hatches to trial.

Where escape hatches were used purely for their use as a means of escape for undersized catch and
bycatch, they were fitted using cable ties to the parlour end of the pot.

Fig. 8: Escape hatches used in the trial were
82mm x 43mm and supplied by GT Products

6.3 Escape Hatches incorporating weak links
As well as testing escape hatches for their escape capabilities, some escape hatches also had weak
links incorporated into them in order to serve the dual purpose of providing a means to reduce ghost

fishing potential. This is a legal requirement in many States in the USA and many studies have been
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carried out to explore impacts and effectiveness (see further detail in section 8 on lessons from
elsewhere). The mechanism generally consists of a panel made of polyethylene plastic that is hinged
at the top and held to the pot at the bottom with uncoated ferrous metal rings. Once the rings
corrode via oxidation and break, the panel is released to swing open or be pushed open by entrapped
animals. “Escape cord” made of 100% natural fibre (e.g. sisal, cotton, jute, hemp) is also commonly
used as a weak link although studies (e.g. Swarbrick and Arkley (2002), Arthur et al. (2014)%, Maselko
et al. (2013)° have shown it to be ineffective and susceptible to attack by shellfish; we didn’t consider
its use in the trial and wanted to explore other possibilities.

The 82mm x 43mm GT Products rectangular escape hatch was fixed to the mesh wall of the pot using
cable ties along one edge, and ‘weak links” around the other three sides. The weak links tested in the
trial were:

9 Ghost Buster hog rings — the same as were used in the hook modification - fiddly as designed
for aqua-mesh systems and not for our bulky plastic hatches. A larger size would have been
preferable.

9 Carbon steel coil wire 1.4mm, available on a spool (15kg for £25) and therefore very cheap.

9 Potato bag ties (steel wire) 0.014p each - best used with a specialised fastening tool (see fig 9)
but this would have to be a land-based job as the tool wouldn’t last at sea.

Ideas were invited from participants. Welding mig wire was considered, but by then most gear was in
the water; it was decided to focus on what was already being tested. Only 4 of the participants
trialled weak links on hatches.

Fig. 9: ‘Weak links’ used in combination with escape hatches as an
anti-ghost fishing mechanism included potato bag ties (steel wire),
best used with a specialised fastening tool that twists the wire using
a simple pumping action.

8 Arthur, C., Sutton-Grier, A. E., Murphy, P. & Bamford, H. (2014). Out of sight but not out of mind: harmful effects of
derelict traps in selected U.S. coastal waters. Mar. Pollut. Bull. 86, 19-28.
° Maselko, J., Bishop, G., Murphy, P. (2013). Ghost fishing in the Southeast Alaska commercial Dungeness crab fishery.
North Am. J. Fish. Manage., 33, pp. 422-431.
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Where participants did not want to use escape hatches due to wanting to be able to retain velvet
swimming crabs as part of their catch (and/or prawns caught as by-catch), they were offered the
opportunity of testing ‘blank’ hatches which incorporated the weak links. These were simply escape
hatches but without the cut-away escape gap. They were also provided by GT Products and can be
seen in figure 10; 3 participants trialled the ‘blank’ hatches.

Fig. 10: Blank hatches being fitted. Blanks are

| fitted with a weak link and are intended to open
 after biodegradation to allow release of trapped
‘catch’.

6.4 Tags
Use of tags was incorporated into the project simply for aiding identification of individual pots in the

event that pots became lost; this would enable return of the pots to their rightful owner if recovered
by a third party (e.g. NARC). The main factor after talking to participating fishers about use of pot
tags was to ensure anonymity of the tags. This was in response to concerns over gear tampering. So
rather than using vessel number as a means of identification, this meant that a code would be
needed and a central contact point. It was decided to set up an email address (which could easily be
auto-forwarded as required into the future) to go on each tag alongside a code unique to each
participant (PSSI_2016_1 etc.). A google mail account was set up pembrokeshire.ssi@gmail.com.

Some research was conducted into the use of pot tags elsewhere (see Appendix). Mostly the aim of

the tag was effort limitation — only a set number of tags being provided to each fisher, with a
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statutory requirement to label each pot (e.g. North East IFCA for recreational potting, Maine in the
US). Use of radio frequency identification (RFID) tags was discussed with Tom Rossiter at
SuccorfishM2M as these have been used for tagging gear (e.g. by Devon and Severn IFCA). However
these are not relocatable (so would not be of aid in finding lost pots), and to ‘read’ them additional
hardware and software are needed.

Some brief research'® into marine plastic pollution and ingestion by marine species concluded that
blue would be the chosen colour for tags.

Various tag samples were gathered (see Fig. 11) and, after considering longevity, robustness,
interference (with catch, handling), cost and colour it was decided to order standard 4mm cable ties
in blue with the text “Pembrokeshire.ssi@gmail.com PSSI_2016_1, PSSI 2016_2" etc.

6.5 The ‘control’ trial by NRW
The control study was set up simply to monitor corrosion rates of the modifications in simulated ‘lost’

pots. However pots were unbaited and had had their doors removed so that they were simply
frames to attach the modifications to. This meant of course that any action of trapped ‘catch’ was
not simulated, which could perhaps, according to fishers, result in earlier failure of weakened
biodegradable elements as animals exert force from within to escape. Pots were deployed in April
2016, retrieved over the winter and placed in a salt water tank from where monthly photos were
made possible, and put back out in April 2017. This meant that they did have some brief exposure to
air, but not as much as if they had been in active use.

Studies™ in Maine & Massachusetts in the US found that ferrous “O” or “hog” rings had different
degradation rates depending on whether they were periodically exposed to the atmosphere during
fishing or if they were left to soak on the bottom. Rings exposed to the atmosphere during regular
fishing activities degraded at a significantly faster rate than rings left to soak. The control trial was

9F g. http://www.csiro.au/en/Research/OandA/Areas/Marine-resources-and-industries/Marine-debris,
https://bmcecol.biomedcentral.com/articles/10.1186/1472-6785-14-14 (links as of Dec 2017), Blight, L.K. & Burger, A.E.
(1997). Occurrence of plastic particles in seabirds from the eastern North Pacific. Marine Pollution Bulletin, 34, pp. 323-
325.

" National Fish and Wildlife Foundation (2014). Testing biodegradable panels and ferrous metal “O” rings for lobster pots
in Maine & Massachusetts #0304.12.033658. Coastal Watersheds Program, Center for Coastal Resources Management,
Virginia Institute of Marine Science. Final Programmatic Report Narrative (amended (10/28/2014) from original
6/30/2014 report with additional data received after original grant closure date).
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intended to compare degradation rates of constantly (see note above) submerged ‘lost’ pots with
those experienced by the volunteer fishers during active fishing.

Two pots were used in the study. One was placed adjacent to one of the Skomer MCZ’s routine
monitoring sites at Thorn Rock on the south coast of Skomer Island, and one in North Haven on the
northern coast. The Thorn Rock pot had multiple modified hooks attached to it, under tension, and a
blank hatch attached with potato bag ties. It trialled 5 x nickel-coated split rings, 5 x Ghost Buster
hog rings, and 5 x stainless steel split rings (34p each). The North Haven pot had an escape hatch
attached with potato bag ties.

7. Trial results

Most participants were amenable to take part in the extended trial into the autumn of 2017. A total
of 5 fishers dropped out of the trial as it progressed due to various reasons (selling on of boats/gear,
loss of modified pots, and changes in personal circumstances affected commitment to fishing). Such
‘natural’ drop-out is to be expected and a good reason to start with a high number of initial
volunteers. Due to the variety of fishers involved and the spread of modifications trialled, a good
return on results was achieved which were more than adequate to give a verifiable and comparable
analysis of longevity and operation of hooks and hatches. The trial was not conducted as a strict
scientific investigation where data could be statistically analysed. The objective was simply to have
fishers trialling modifications for their own use and focusing on practical implementation, coming up
with practical ways forward that would be accepted and hopefully adopted by the industry more
widely into the future. From this point of view the trial was very successful, and more detail is given
below.

Mention must be made here of the very tragic loss of one of the participants in the first few weeks of
the trial. In April 2016, Daniel Willington and his father Gareth did not survive a routine fishing trip
off the north Pembrokeshire coast. This was a sobering reminder of the risks fishers face every day
and deeply affected all involved in the pilot and fishing generally.

Fig. 12: Soft eye (side-entrance) pot with test hook (left)
doubling up with the original hook (right). An escape hatch is
also cable-tied and sewn into the pot.
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7.1 Hooks

The split rings (key rings) did not perform as well as hoped, despite fairly good quality ones being
purchased. 500 were initially made-up and 320 distributed mostly during April/May 2016. As
expected they showed signs of rust almost immediately and then deformed in shape as they
weakened (those that didn’t break first). They lasted between 1 day and 5 months, but most failed
within a month (during June 2016). There is a good deal of variability between fishers and gear set-
up as to how much tension the hook is under when the pot door is closed shut. Obviously the split
rings broke more quickly when put under a greater amount of tension; in many instances sooner than
could be accounted for through weakening by rusting. Almost all the rings failed as the hooks were
being pulled to close the door.

Left: Split ring (hard eye pot set-up) after 1 day at sea
when a bull huss had fought its way out of the door!
Right: Showing signs of deformation after 19 weeks (4.5
months).

e s Sy vy

A split ring photographed at 25 weeks (6 months) after
bringing gear ashore for the winter 2016. This had been
hooked to the side of the pot and not touched since
May 2016.

Fig. 13: Split ring degradation examples.

One fisherman noted that split rings lasted longer on pot strings set in deeper water (20-30m) than
those in shallower water (10-15m); 18 weeks and 14 weeks respectively. Another had to lay up his

boat for what turned out to be nearly 6 months and he returned to find that all the pots with the trial
hooks had opened; this showed that the mechanism was successful.

Once the split rings started to fail early in the pilot, a longer-lasting alternative was urgently sought.
Fishers were warned of the early failure and some doubled up their hooks immediately. The design
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of the modified hook was altered to incorporate a Ghost Buster hog ring. In practice this meant that
hundreds of the hooks that had already been assembled needed changing over to the hog rings. The
new design (see fig.6) was the same for both soft and hard-eyed pots; 190 of these were fitted mostly
during July 2016. Further hog ring modified hooks were supplied as the trial progressed, gradually
replacing split-ring modified hooks. Extras were provided to those participants who favoured them

until stocks were gone.

Fig. 14: Examples of Ghost Buster hog ring degradation on modified hooks. Top images show hog rings after 7
months, Bottom image left: hog ring after 10 months, right: a hog ring photographed after bringing pots
ashore at the end of the second season at sea, a total of 17 months.

Ghost Buster hog rings showed signs of rust fairly quickly and then melded into an indistinguishable
lump. Clear photographs of them were a challenge. ‘Pitting’ can be seen in close-up photographs
after a year. One participant found that once one rusted through just after 11 months, they all
started to fail together. A recommendation from several participants was to stagger installation of
hog rings to prevent mass failure. For those who bring their pots in over the winter, replacing all hog
rings on hooks in the spring should ensure secure catches for the new season.

The Ghost Buster hog ring modified hooks were accepted well once confidence in their longevity was
assured. Participants who didn’t mind the extra effort to replace hog rings (hog ring crimping tool
needed) were happy to continue to use them. With a supply of spare Ghost Buster hog rings, a fisher
can easily maintain a pot capable of reducing ghost fishing capability.
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The majority of participants preferred a weak link on the hook as opposed to an escape hatch/panel
as it can be monitored better. In addition it was most likely to fail during tensioning of the hook.

Fig. 15: A pot showing failure of the Ghost Buster hog ring
after 17 months, but the hook has been retained by the
twine (no hooks were lost due to failure of the weak link in
the trial).

A small number of larger (51mm diameter) split rings were tried, and they did last substantially
longer than the originals at 16 months (but it should be noted that these were hooked to the side of
the pot and weren’t being worked regularly). However, confidence in the split ring idea was low
following the early failures of the regular split ring and with the Ghost Buster hog rings expected to
last a year, attention was focused on them. A stronger split ring could still be an alternative to Ghost
Buster hog rings, although the cost is likely to be prohibitive to most fishers.

7.2 Escape Hatches

It is fair to say that the escape hatches were accepted well with all who trialled them. There was no
negative feedback about them at all.

The majority of participants reported that:

1 retention of juvenile lobsters decreased or was non-existent,

9 due to the lack of undersized lobsters, pot sorting time was reduced, thereby increasing
efficiency,

9 there was no noticeable change in catch of legal lobster.

Some participants noted that species bycatch was reduced. One participant noticed that in shallow
(35-40 ft) areas where catches of small lobster were frequent (can have 10-13 lobsters in a pot), the
difference was marked. This was far less obvious in pots set in deeper water where far fewer small

lobsters are usually caught.

Fouling of the hatches by marine growth varied, but was generally low to moderate and it was not
seen to affect operation of the hatch at all. Species were mainly bryozoans (sea mats), hydroids
(feather or seaweed-like animals related to sea anemones), tubeworms and barnacles.
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Fig. 16: Examples of escape hatches at the end of the trial after pots were brought ashore for the winter.

7.3 Hatches incorporating weak links

Both escape hatches and ‘blank’ hatches (for those who wanted to retain velvet swimming crabs
and/or prawns) were installed with weak links. The longevity of the steel wire was variable.
Participants installed hatches slightly differently; some simply wound the wire through, whilst others
twisted it very tightly. The first to fail, resulting in an open hatch, failed at 16weeks and 2 days.
Others failed at 24 weeks, 48 weeks and 50 weeks.

The potato wire tended to last longer than the steel wire and was still holding, albeit loosely, by the
end of the trial. Only one hatch was fitted with Ghost Buster hog rings due to the need to reduce the
thickness of the edge of the thick plastic hatch to enable the hog rings to be sufficiently closed over
both hatch and netting securely; this was very fiddly and time consuming. Unfortunately this pot was
lost during the trial.

Escape hatch example A installed on 7th June Escape hatch example A after 48 weeks and 4 days

2016, fixed with cable ties (one side) and steel (just over 11 months).
wire (three sides).
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‘Blank’ hatch example B Showing rust, but still ‘Blank’ hatch example B showing definite signs of
holding firm after 10 weeks and 3 days wire loosening but still attached to mesh after 14

weeks and 1 day.

‘Blank’ hatch example B - steel wire failed and blank
hatch open after 24 weeks and 3 days (over 5 months).

: = 5 e e . o
L ‘Blank’ hatch example C after 49 weeks and 3 days
% 7 (11.5 months). Wire has failed on two sides.
7th June Fouling by marine growth evident. Only hauled

N

‘Blank’ hatch example C installed on
2016, fixed with cable ties (one side) and steel twice between November 2016 and May 18" 2017.

wire (three sides).
Fig. 17: Examples of hatches fitted with biodegradable ‘weak links’.
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7.4 Tags

Unfortunately, tags were not included in the trial in the end as the cost was too prohibitive. This was
in part due to the need to find alternatives once the split rings started failing. The purchasing of gear
modifications was provided in kind to the project (to avoid de minimis complications with the grant)
from the Pembrokeshire Marine SAC RAG and, due to lack of funding to the partnership from Natural
Resources Wales, resources were unavailable.

7.5 The ‘control’ trial by NRW

In retrospect it would have been better to have left pots in situ during the winter so that they would
have better simulated ‘lost’ pots. However, at least this meant that the pots were not actually lost
part way through the trial. Both pots were lost in October 2017, just before the end of the trial, in
the particularly ferocious storms Ophelia and Brian. They may be located during 2018 in which case it
will be interesting to note their condition.

All hook modifications were fitted and deployed in April 2016, and hatches in June 2016. All nickel-
coated split rings had failed by the end of the trial; the first failed at 7 months and 10 days, the last
survived to 15 months although it was rusted through. The stainless steel split rings were all holding
well after 17 months; they had all stretched slightly but still looked strong. The Ghost Buster hog ring
hooks were all intact as of September when they were last photographed, 17 months after
installation. The potato bag ties were still holding the blank hatch to the Thorn Rock pot after 15
months (see Fig. 20) but the potato bag ties were completely absent by 12 months on the escape

hatch located at North Haven.

Fig. 18: Left: The test pot used in the ‘control’ trial with multiple modified hooks and hatch. Right: The nickel-
coated split rings all still holding after 6.5 months.
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Fig. 19: Ghost Buster hog ring modified hooks still holding after 15 months (left) and 17 months (right).

Fig. 20: The blank hatch attached with potato bag ties. Left: after 2 months and a week, right: after 17 months.

All modifications lasted longer in the control trial than on pots being actively fished. This is not
surprising as previous studies (see section 6.5) have shown that resource managers investigating
derelict fishing gear have observed little corrosion of ferrous metal rings on lost pots. This is thought
to be the result of a reduction in oxygen in bottom waters relative to the atmosphere resulting in
slower oxidation and corrosion of the metal rings (National Fish and Wildlife Foundation, 2014).
Oxidation takes place fastest in ferrous metal exposed to both air and salt water so pulling the pots
out of the water periodically expedites the process. Although the control pots were exposed to air
during the middle of the trial, this was infrequent and only monthly - far less than for pots being
fished.
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It was also useful to observe the growth of marine species on the modifications, and pot in general,
during the trial. Biofouling can hinder the ability of the degradable elements to detach and thus open
the pot (see section 8). The pot itself became covered in a ‘fuzz’ of hydroids. Some algae also
became attached, but due to the depth of the pots, not a great deal. The smooth plastic surfaces of
the hooks and the hatches started to become obviously colonised after around 4 months. Once
bryozoans, hydroids, sea squirts, barnacles and tube worms begin to settle they provide a rougher
surface upon which additional species can quickly grow.

8. Experience and best practice from elsewhere for minimising ghost fishing
The trial was intended to trial easily accessible modifications, and to build upon the lessons already
learnt from elsewhere. Chosen methods drew upon best practice already known at the start of the
trial, however part of the initiative was to better research what had already taken place elsewhere
and collate it to inform current (and future) work. Information sources can be found in the
bibliography and the most relevant are detailed in the appendices; some of the key conclusions are
mentioned here.

The main UK-based study to inform the current initiative was a Seafish report by Swarbrick and
Arkley (2002) that evaluated three types of anti-ghost fishing mechanisms. They found
biodegradable twine (untreated sisal) to be ineffective due to being cut by crustaceans, galvanic
timed release (GTR) devices too temperamental and expensive, and drop-out panels attached by
corrodible hog rings to last around six months and be the recommended device.

A project by the South & West Wales Fishing Communities Ltd in 2004 looked into biodegradable
hooks. The desired outcome was a hook made from a plastic that would change colour to denote
when it was nearing failure. It did not work, no viable product resulted, and a report was not
completed.

Pre-liaison with fishers had already identified that a biodegradable ‘weak link’ of less than 6 months
was not practical; fishers would be looking for a modification that lasted around a year. From the
ghost fishing perspective, rapid biodegradation is preferable, but this is where a compromise
between active fishing practicalities and minimisation of ghost fishing needed to be reached. Use of
Nigel Saunders’ split ring idea needed to be further tested and it also offered inspiration for possible
substitutes; the idea of incorporating a weak link into the hook rather than a drop-out panel was
unique to Wales as far as the research could establish. It was known that some fishers in North
Wales had used split-ring modified hooks as far back as 2010/11 possibly (Rowland Sharp, NRW, pers.
comm.), but it wasn’t known if this practice had continued; many fishers in North Wales are seasonal
potters only so a weak link that only lasts 6 months is not a problem for them). It is understood
(Christine Dixon, World Animal Protection, pers. comm.) that members of the Welsh Fisherman’s
Association (WFA ltd) had tested split rings and even inner tubes from tyres (these were quick to
degrade) and been involved in discussions about possible actions and solutions with the Global Ghost
Gear Initiative. No written records could be found to refer to.
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Further afield, more information on ghost fishing solutions is available. In the USA many areas have
regulations in place that require degradable components on pots to minimise ghost fishing. In some
of these areas those requirements were put in place decades ago, and the technologies that were
utilised (rot cord latches, springs, hinges) have been shown over time to be ineffective. Researchers
in Chesapeake Bay'? in the USA (and the States of Massachusetts & Maine) have found that the
standard ferrous metal rings (attached to non-degradable escape panels and designed to corrode
away) do not actually function in that manner for two primary reasons:

1) Corrosion of ferrous metal is a result of oxidation which actually takes place faster in pots
exposed to the atmosphere (i.e. regularly fished pots), than pots lost on the bottom where
oxidation is limited, and

2) Escape methods that rely on something detaching (rings, strings, and other things) do not work
because biofouling organisms i.e. mussels, barnacles, tunicates, and other encrusting organisms,
tend to cement the panel to the pot. Laboratory studies have shown that growth on the panel
(such as mussels, barnacles, or tunicates) weighing as little as 3.5 grams can keep the panel from
floating up on the hinge (Havens et al. unpublished data).

For these reasons they concluded that the only mechanism that would allow for adequate escape of
trapped animals would be a panel that itself is fully biodegradable. They investigated and tested
some alternatives and settled on Polyhydroxyalkanoate (PHA) panels (manufactured by
www.mobjackbp.org). PHA is a biopolymer naturally produced by bacteria in the marine

environment that can be moulded, and once placed in water is metabolised (eaten) by the bacteria
present in water. Because of this nothing needs to 'detach' from the pots - the 'biopanels' cover an
escape hatch/hole and simply dissolve away. PHA looks and feels pretty much like plastic. If
regularly fished, the PHA will last more than a year, maybe two or three (Kirk Havens, Virginia
Institute of Marine Science, pers. comm.). If lost and left on the bottom, out of sunlight, bacteria
colonise and degrade the material enough to allow escape in about 6 to 10 months.

Fig. 21: Left: PHA biodegradable escape panel for blue crab traps, Right: ‘Universal’ PHA panel — easier to
retro-fit. Supplied for the trial by Wade Blackwood at www.mobjackbp.org

2 Bilkovic, D. M., Havens, K. J., Stanhope, D. M. & Angstadt, K. T. (2012). Use of Fully Biodegradable Panels to Reduce
Derelict Pot Threats to Marine Fauna. Conservation Biology Volume 26, No. 6, 2012, p957-966.
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The issue of lost and abandoned pots is a global problem in almost all the pot fisheries. Fishers lose
anywhere from 10 — 70% of their pots annually (Bilkovic et a/.2012). Problems with lost pots are
compounded by the advent of long lasting synthetic material in pot construction with some trap
types lasting up to 15 years. Scheld et.al.(2016)* analysed the economic effects of a substantial
derelict pot removal program in the largest estuary of the United States, the Chesapeake Bay. They
showed that removing 34,408 derelict pots led to significant gains in gear efficiency and a 27%
increase in harvest above that which would have occurred without the removals.

A study by Pantin et al. (2015a) which interviewed 66 Welsh fishers regarding their fishing activity
revealed a high level of lost pots per year (an average of 25 lost pots per lobster fisher per year). A
study by Bullimore et al. (2001)* of a set of 12 ghost fishing parlour pots found a minimum of 6.06
brown crabs and 0.44 lobsters were killed per pot during one year of ghost fishing. Pantin et al.
(2015b) calculated that combining these numbers with those of the Welsh fisher questionnaire
(Pantin et al. 2015a) would give an estimate of 151.5 brown crabs and 11 lobsters killed each year by
each fishers’ lost pots. Installing escape gaps could minimise the impact these lost pots have on the
ecosystem. Pantin et al. (2015b) concluded that allowing fishers to use escape gaps was the best way
to convince them of the benefits; hands-on experience fishing with pots with escape gaps influenced
their opinions on escape gaps (in most cases in a more positive light).

Direct communication with the Virginia Institute of Marine Science towards the end of the trial
enabled comparison of results from the Pembrokeshire Sustainable Shellfish Initiative pilot and
studies from Chesapeake Bay. Although the number of escape hatches with a biodegradable element
tested in the trial was low in comparison, the problem of biofouling by marine organisms was
similarly evident. Samples of the fully biodegradable PHA panels were provided to the pilot in order
for the material to be seen by participants and tested in Pembrokeshire waters. The escape hole was
not relevant to the target species in Wales, but observation of the biodegradation rate was desired to
see how they would last. Two hatches were provided to participating fishers for an active fishing trial
and one to the Skomer MCZ ‘control’ team for fitting into a ‘lost” pot for future monitoring. Although
such an experiment would extend beyond the timeframe of the pilot, it was thought valuable to gain

first-hand experience of the ‘biopanels’.

Fig. 22: PHA biodegradable escape panel for blue crab
traps fitted to a pilot participant’s pot for future
monitoring.

3 Scheld, A. Met al. The Dilemma of Derelict Geagci. Rep6, 19671; doi: 10.1038/srep19671 (2016).
14 Bullimore, B. A., Newman, P. B., Kaiser, M. J., Gilbert, S. E. and Lock, K. M. 2001. A study of catches in a fleet of “ghost-
fishing” pots. Fishery Bulletin 99: 247-253.

34



9. Further outputs of the pilot and legacy

Raising awareness, particularly of the issue of ghost fishing as well as possible actions that can be
taken voluntarily by fishers to minimise the potential, was a major element of the pilot. This required
liaison/communication both within and outside the industry, and also necessitated focused action to
relocate and retrieve lost gear wherever possible.

9.1 Awareness raising - film

At the start of the initiative, a short film was produced to raise awareness of the pilot and what it was
trialling and why. This was intended primarily for the fishing industry, but was also a useful tool to
engage with all interested parties, capable of being easily shared on social media. The initiative
partnership teamed up, via the Global Ghost Gear Initiative (GGGI), with World Animal Protection
(WAP) to produce the film. WAP wanted to make a film about ghost fishing and were very keen to
incorporate the Pembrokeshire Sustainable Shellfish Initiative (PSSI) pilot and work with the fishing
industry to find solutions to the global issue. PSSI partners had legitimate concerns about WAP
focusing too much on animal welfare and possibly antagonising the fishing industry, rather than
encouraging joint working to address the issue. It was agreed that two edits of the film be made, one
for WAP which took a more global viewpoint and focused slightly more on the outcomes of ghost
fishing and clean-up to raise awareness of their campaign work, and the second for PSSI which was to
have a Pembrokeshire focus (for the project) and focus on pro-active solutions by the fishing industry
for the industry. Filming for both was by Campaignfilms and took place simultaneously during May

2016; there were significant cost savings for both films by cooperating. Participating fishermen were
interviewed as part of the film(s) and they all did a fantastic job.

Fig. 23: Filming for the PSSI short
film.

The film took a very personal viewpoint of the fishermen involved and gave an insight into their
lifestyles. It was received extremely well by PSSI partners and participants and wider interests, as
was the WAP edit which was sensitively done and helped to raise awareness of PSSI on a global level.
Campaignfilms went on to receive a Highly Commended award for the WAP edit in the Reshaping the
Economy category at the Global Sustainability Film Awards 2017%.

!> https://www.worldanimalprotection.org.uk/news/film-made-fishermen-wins-highly-commended-global-sustainability-
film-awards , https://www.youtube.com/watch?v=-
SXPENT2h4c&list=PLYT7vD5He2VD58 DkHgOIlgy9gmApXxOwQ&index=12 (links as of Dec 2017).
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3 YouTube™ Search

Fig. 24: Screenshot of the PSSl short film from
YouTube.
https://www.youtube.com/watch?v=5x3EHh28IUM
The film can be found by entering the search terms
‘Pembrokeshire Sustainable Shellfish’.
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9.2 Awareness raising - branding and public events

The PSSl short film was launched at the Milford Fish Festival at the start of Pembrokeshire Fish Week
in June 2016. This was a great platform for raising awareness of the PSSI with the wider public. It
proved to be a very successful event with a lot of public interest thanks to the tanks of shellfish being
provided and supported by project participants and Graham Owsten.

Fig. 25: Local press image of the PSSI
information display and shellfish exhibit at
| the 2016 Milford Fish Festival.

A public profile was made easier by having specially commissioned branding for the initiative. BlueFin
designs designed a great logo for us (see Fig.26). A deliberate decision to drop the ‘pilot’ from the
project name was taken in order to optimistically aid future work.

A project specific email was set up (pembrokeshireSSI@gmail.com ) and linked to the YouTube

account. A project page (www.pembrokeshiremarinesac.org.uk/pssi.html ) was added to the

Pembrokeshire Marine SAC website. The need for easily accessible information about the pilot was
important in order to encourage liaison and share lessons learnt (e.g. with fishers, fishing industry
bodies such as SEAFISH, fisheries managers, and academia in the UK and overseas).
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Fig. 26: The PSSl logo (also available in Welsh and in
versions appropriate for different backgrounds)

¥ Pembrokeshire
Sustainable
Shellfish Initiative

It was the original intension of the pilot to produce a second short film at the end of the trial to
record its conclusions and any recommendations; however it was decided that after the great success
of the first, and aware of the reduced budget available for the second, pilot conclusions would be
disseminated via the end report and some summary pdf documents (see section 9.5). A budget shift
agreed with the SDF Project Officer instead enabled the provision of creeps (see section 9.4).

9.3 Working with NARC

A total of 7 dive events were specifically funded through the initiative for volunteer divers NARC
(Neptune’s Army of Rubbish Cleaners) to work with participants and local fishers to relocate and
recover any lost pots. In reality, many more dives took place where lost pots were the focus. NARC
made themselves available to any local fisher, building upon relationships already established pre-
PSSI. Pilot participants were encouraged to contact NARC in the event of losing any pots, and they
were notified of dates that NARC would be dedicating to lost pot searches. Two participants worked
with NARC to seek to recover lost pots; these fishers had already liaised with NARC previously. One
participant reported the location for a string of unidentified lost pots that presented a hazard to
other fishers. Four participants admitted to losing pots during the trial.

Fig. 27: A NARC volunteer attaches a lifting bag to a heavily
encrusted pot in about 15metres depth. The red algae
growing on the pot gives an indication of the depth the pot
was lying at. The range and amount of growth on the pot
suggests that it has been lost for at least a year.

Some participants were able to dive themselves or had friends who could help to locate any lost pots.
Others relied on creeping (see 9.4) for their gear. Fishers within the Skomer MCZ report lost pots to
the staff there and receive support to help relocate them. NARC agreed to approach local fishing

associations once any unidentified lost pots were recovered in order to ensure that pots could be
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returned to their rightful owners. There was a concern from some fishers that recovered pots could
be ‘claimed’ by fishers other than the original owners. NARC advocated for pot identification tags.
By encouraging fishers to contact NARC as soon as pots are lost, fishers increase their changes of the
pots being found, and are also able to prevent ghost fishing potential in the first place.

Fig. 28: A partially full lost pot. Although the clean
appearance suggests that it has not been lost for
long, the dead and partly disarticulated lobster in
the bottom left corner means that it is likely to
have been lost for some weeks, possibly at least
two or three months.

One participant commented that a pot after a service of 6 - 7 years has suffered from steel corrosion
and the lightening of the nylon mesh netting as it becomes suppler. Fisher’s opinion is that it is
increasingly more susceptible to shellfish eating their way out, in contrast to the aqua mesh used in
pots across the Atlantic which are less likely to be cut through by shellfish.

9.4 Creeps

It was agreed that having access to creeps would be beneficial for fishers in relocating their lost gear
and would provide a practical and useful legacy for the initiative. When pots become lost (through
bad weather, interference by others, gear conflicts etc..), fishers often use a grappling hook or anchor
to go ‘creeping’ for the pot ropes. A dedicated tool for the job is a creep which not all fishers own or
have access to. NRW advice was sought, and using a creep was seen to be preferable to use of other
equipment in terms of potential impacts to the sea bed. A total of 18 creeps were manufactured for
the initiative, designed and approved by the participants. These were to be made available on a
‘loan’ basis to any local fisher needing them.

Fig. 29: Creeps produced by local company Robco
Engineering Ltd., Pembroke Dock.
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9.5 Awareness raising - pdfs

To aid dissemination of the lessons learnt from the pilot, and particularly the practical conclusions
from the trial, two summary documents were produced (in English and in Welsh). These were
intended as brief instructive ‘flyers’ that could easily be shared on social media to reach other fishers.
One is on ghost fishing and the modified hooks, the other on use of escape hatches and the potential
for adding biodegradable elements to also address ghost fishing. Both are to be made available
through partner websites and social media platforms.

10. Conclusions
The Pembrokeshire Sustainable Shellfish Initiative pilot demonstrated that practical modifications can
be easily incorporated into lobster pots as effective means of minimising ghost fishing.

Use of modified hooks: The trial found that the split-ring modified hooks did not prove to be
sufficiently robust enough to be a practical option for the participants. Their longevity was primarily
dependant on the degree of tension applied to the hook which varied greatly between fishers; most
split-rings failed with 4 weeks, although some lasted for almost 5 months. Although perhaps a
workable solution for hobby fishers, this was not seen to be adequate for commercial fishermen
especially for those who work their pots through the winter. The Ghost Buster hog ring modified
hooks were considered a success for fishers in that they held for between 11 — 17 months (they are
rated to last for 12 months). It should be noted that this length of time, especially should pots be lost
early in the season, could still potentially allow ghost fishing to occur; the modification sought to
provide a workable solution to reduce the potential, not eliminate it completely. Fishers who work
their pots seasonally (generally between April and October) are content with a weak link that
biodegrades within around 12 months as that should see them through their fishing for the year.
Seasonal fishers generally bring their post in over the winter and so maintenance and changing over
of modified hooks is achievable on land in the spring before pots are put back out. Fishers were not
keen on fiddling about with modifications at sea. One participant suggested having spare modified
hooks available on board to enable a quick hook change over in the event of Ghost Buster hog ring
failure; this would present a practical solution.

Most fishers were content with the Ghost Buster hog ring modified hook as a means of minimising
the potential for ghost fishing. The hook is easily modified, easily replaced and because the fisher
has to physically handle the hook to clear and reset the pot any degradation that can adversely affect
fishing can be immediately spotted and action taken to prevent unwanted failure during active
fishing. For these reasons they were the mechanism of choice to address ghost fishing. Spare Ghost
Buster hog rings were distributed to participants at the end of the trial to use as replacements
thereby giving another year of service to the modified hook. The possibility of a PHA alternative
(cable tie?) to the Ghost Buster hog ring was being investigated at the end of the trial.

Use of escape hatches: Pantin et al. (2015b) concluded that it may be beneficial to trial slightly
smaller escape gaps to determine whether legal sized lobsters were escaping. This trial tested a
smaller size gap, although no detailed data was produced. However, all fishers who wanted to try
them were happy using the escape hatches, no one observed any loss to expected legal catch as a
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result of using them, and many commented on the decrease to sorting time. In addition participants
were happy to continue using the 43mm x 82mm escape hatches and even increase the number
incorporated into their fishing; 250 escape hatches are now in operation that would have not been
were it not for the trial. The only impediment to using escape hatches was the negative impact to
retention of velvet crabs and prawns for those for whom those species were an important part of
their fishing. For this reason a statutory obligation for escape panels in Wales would be met with
objection by many. As Pantin et al. (2015b) have concluded further research into the position of the
escape gap to influence whether velvet crabs can escape or not would be of use. And to back up
both Pantin et al. (2015b) and Wootton (2015), the economic benefits of using escape gaps to
individual’s overall fishing income bears future more detailed analysis.

Use of hatches with biodegradable elements: Using a biodegradable element to fit the escape
hatch/drop-out panel is a common practice overseas to address reduction of ghost fishing should
pots become lost/derelict. When combined with an escape hatch, this presents an admirable dual
purpose. The trial found that fishers were not as keen to incorporate an anti-ghost fish mechanism
into a panel as they were for one connected to the hook which they could better monitor. In
addition not all fishers want escape hatches anyway, and to retrofit blank panels is hard work. Use of
a standard rated material like the Ghost Buster hog rings would give more consistency to timing of
failure; the use in the trial of steel wire was considered too fiddly and variable to be practical for all.
A recommendation from the trial, should a weak link be desired in a panel, is to further investigate
the use of fully biodegradable (and environmentally neutral) PHA hatches.

The biggest hurdle in the US to incorporation of PHA panels was acceptance by the broader fishing
industry, mainly because of the added expected cost. Cost is likely to be the main deterrent in Wales
too, although at the time of writing it was noted that Welsh Government were accepting applications
under the European Maritime and Fisheries Fund (EMFF) for replacement pots as long as they had
modifications such as biodegradable hooks/escape gaps and were exchanged for old pots. Pilot
participants were amongst the applicants. Such modifications, whether voluntary or statutory, are
not something that could be brought in overnight; it would take time for fishermen to make changes
to their gear especially those who keep their pots at sea 12 months of the year.

Most participants at the end of the trial were happy to continue using the modifications; this is the
best outcome of the pilot. Any indifference was mainly due to the extra effort required to replace
biodegradable elements. Despite the evidence to the contrary, two participants were of the opinion
that ghost fishing was not an issue for inshore crustacean fisheries. However, the majority of fishers
welcomed the opportunity to take practical action in order to make sustainability improvements to
their gear. Being able to test for themselves freely available gear modifications was ideal.

The way in which a trap becomes lost and where, and the type of trap lost, are all factors that
influence the likelihood of any ghost fishing occurring. Not every lost pot found is capable of ghost
fishing, but the available evidence does show that ghost fishing is prevalent at least in pots under 2
years old. Taking a proactive approach to the issue of ghost fishing is a sensible precaution, and as
this pilot has shown, it is easily achieved. This pilot illustrated that not only can action be taken to
minimise ghost fishing, but a good support network can aid fishers with the relocation and retrieval
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of gear in the event that pots become lost. Liaising with local divers can be advantageous to fishers
as a means of relocating and retrieving lost gear. The fishing industry in Pembrokeshire is fortunate
to have NARC. However it should be stressed that whereas recreational divers like NARC may freely
volunteer their aid, they should not be relied upon to offer an ‘on call’ service. Commercial divers
(divers who are paid for their services) are strictly regulated by the Health and Safety Executive (HSE).
The pilot also provided creeps to enable fishers to better search for their own gear.

The pilot raised awareness of the importance of more sustainable fishing practices, and encouraged
responsibility and forward thinking within the fishing industry. The video was particularly well
received by all. Society in Wales is becoming more conscious of the need to work harder to secure
future well-being, and consumers are increasingly mindful of environmental issues when making their
food choices. Lessons learnt through the pilot will be widely shared to help inform fisheries
management not only in Wales but elsewhere.

Participating in a pilot such as this encourages fishers to work to develop and deliver real benefits,
and to build them into their routine fishing operations to contribute to more sustainable fishing in
the long term. It also helps to improve the often negative public image that fishers have. Successful
long term sustainability of the inshore sector of the fishing industry must come from within and help
to set standards that policy makers can take a lead from.

Welsh Government has yet to progress Phase 2 of the Crustacean Review which included measures
such as escape hatches and biodegradable hooks. It is hoped that this pilot, along with other useful
studies in recent years (e.g. Pantin et al. (2015b), Wootton (2015)) can help to inform future
management of the inshore crustacean fishery. The involvement of local fishers serves as an
important step in securing future compliance should these measures be introduced into statutory
law.

Individual fishers, WWSFA Ltd, and the PMSAC RAG have a desire to see the pilot initiative lead to
further mutually beneficial work to fisheries and marine conservation management. Further projects
can offer important opportunities to allow industry to develop bottom-up initiatives for future
fisheries management. The pilot has provided an ideal base upon which to grow trust and
cooperation, successfully achieving joint aims by working together. It has proved that it is possible
for the fishing industry and marine conservation interests to work collaboratively for mutual benefit!
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