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d. DEFINITIONS

Phrase

Aspirational species

Auxiliary expense

Creelsurvey

Day visit (day trip)

Overnight stay (overnight trip)

Prestige species

Resident angler

Species hunter (or angler)

Sport species (sport or sporting fish)

Target species

Trophy fish

Visiting angler

Definition

Fish species an angler expresses a wish to ¢
with little or no modification of angling metho
to catch the specified species.

Non-consumable angler purchaset related ta
single trip

Catch and effort estimations using face to f
interviews or observations esite. Site can be
actual fishing location or angler access points.

A single angling trip uninterrupted by sleep, w
no purchase of accommodatiowmifdies.

A trip where overnight accommodation w
purchased for one or more nights.

Fish species to which is attached an eleve
kudos in catching, owing to its size (e.g. top
rarity (e.g. triggerfish) or difficulty in catching
(e.g. the mullets).

An angler whdivesin Wales.

An angler engaged in the pursuit of speci
typically rare species, frequently as part
informal club competitions held ovethe
duration of a year. Note that the pursuit
species, trophy fish, sport species and pres
species are not mutually exclusive for

individual angler or as an activity.

Fish species valueidr its fighting powess (e.g.
tope, bass and smooth hound).

Fish species an angler expresses a wish to ¢
and employs specialist methods catch that
species including geographic and tempor
modificationsto tactics

A fish of large size (formal definition is withil
the top quartile for weight within the samg
distribution). This is usually restricted sport
andprestige species.

An angler whose home residency is outside
Wales, but in the UK, ueks otherwise specifie(
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1. EXECUTIVE SUMMARY

The UK Marine Policy Statement (MPS) madeNtarch 2011was adopted by all administrations in
the UK. On adoption of the MPBe Welsh Governmentas obligedo ensure thatarine plans are
prepared for the Welsh Marine Planning Redidiv Government 2009bYhe Welsh National Marine
Plan (WNMP) should emerge using asvidence base developed from a wide range of sources
including existing plans, the plan area community, science advisors, statutory and other advisors,
industry and other marine us€idM Government 2011)The present study is designed to inform the
marine planning mcess by providing comprehensive insights into the distribution, extent and types of
recreational sea anglin@RSA) that occur in Wales such that these activities can be considered in the
development of the WNMP.

RSA s an important activity with about 2% the adult population participating in sea angling and
76,000 RSAs estimated in Wales in 2012 (Armstrehal. 2013). The present study indicates that
previous economic estimates did raetcount forthe full economic value of RSA to the Welsh
economy RSA is an important activity for tourists with around 6% of all visitors engaging in sea
angling (Visit Wales 2008). RSA also confers significant social benefits such as relaxation, exercise
and environmental improvement (Armstroag al. 2013). Opportunies to expand RSA have been
identified to include better management of fishing packages and higher quality information on fishing,

while threats included ovaxploitation of the species targeted by RSAs.

Many definitions of recreational sea fishing (R®5)st (EIFACC 2008, Pawsost al. 2008, ICES
2013) The I CES Working Group on Recr ethetcapture ar Fi
attempted capture of living aquatic resaganainly for leisure and / or personal consumption, and
covers active fishing methods including line, spear, andilgatidering and passive fishing methods
including nets, traps, pots, andidietesd (ICES 2013) The WelshHRSFsector includes both active and
passive fishing methods, but the extent of passive gear use is unclear. However, the focus of the report
is to provide an economic and spatial review of sea angling in Wales, so an in depth treatment of the

non-anglingrecreational sea fishery is excluded.

Sea angling provides significant social and community benefits, but understanding angling
participation requires more qualitative approaches that assess the individual benefits from participation
and the wider socialral community benefit¢Brown et al. 2010) Motivations for angling are not
solely related to catching fis(Brown et al. 2013) with relaxation, experiencing nature, physical
exercise, and a route for socialising or spending time with family also considered as important aspects
of the activity(Armstronget al.2013a) Angling can build rsilience to ill health and improve recovery
from both physical and mental illnegsicManus et al. 2011) The health and wellbeing benefits

derived from angling are related to opportunities for relaxatitress reli& physical activityand
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access to the natural environmé@trmsby 2004)These secondary benefits are reviewed in the current

report.

It is estimated that there were 76,#hanglers resident in Wales in 2012 (Atnasig et al. 2012).
These Wales resident RSAs undertake ~340,000 trips per annum, split between 278,288 (82%) shore
trips, 34,495 (10%) charters trips and 25,957 (8%) private boat Aipa. large spatial scale, the
patterns of angling activity are strdpgnfluenced by season, and the interaction of season with an
areatds vi si tsaaanginggapdatian.ersthedswmmer months, anglers will fish as part of
overnight stays in Wales, which wil|l enmsula,e a s e
Ceredigion and Pembrokeshire. Increased-ldagth and species availability increase the level of
angling activity in the summer which declines in the winter (lowest in February and March) most

notably in remote venues.

There were 54 charter beatonfirmed as operating across Wales, with some additional unquantified
activity within 12 nautical miles ofhe Welsh coastlindfom ~12 boats operating from the northern
ports of Devon and Somerset. The Welsh charter fleet was estimated to have andgd&k charter
tripstyearti n 2014, calcul ated using Richardsono6s (2
per year. Applying metrics from Richardson (2006) to the 2015 list of charter vessels, the sector was
running at 83% of total capacity $&d on angler occupancy per trip. It should be noted that many

charter skippers may also be hired for other purposes such as wildlife viewing trips and survey work.

The report provides insights into the spatial distribution in catches of different sprdibimhlights
those species of greatest perceived value to RSA in Wales. Strong regional differences were apparent
for some species such as rays and cod which were most prevalent in catches in South Wales. High
value trophy species occurradoundthe etire Welsh coatine, e.g. bass, tope, rayBeficiencies or
omissions in other sources of data are highlighted, and problems with sampling to ensure adequate

coverage of night angling are acknowledged.

In addition to using existing sourcesioformation, the current study also undertook an independent
ortline survey. The survey was designed to provide additional data pertinent to understanding sea
angler activity amss Wales relevant to theanme spatial planning process undertaken by the IStie
Government. Additional information was gathered to understand the investments that would enhance
the RSA experience in Wales and to inform which issues (e.g. parking, access) were of highest priority.

Potential conflicts with other stakeholder groupavalso identified.

The use of bait is an important component and economic activity associated with RSA. Lug worms,
common shore crab, sandeel and king rag worm were the most widely used baits accdituing to

survey responselt was beyond the scope thiis study to map areas valued by RSA for bait collection,

1 The term trip is largely interchangeable with boat day, despite a minority of boats possibly taking > 1 trip a day or running
overnight trips to remote locations.
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it is suggested that environmental niche mapping technigues, validated under expert knowledge, would
provide a low cost method for assigning likelihoods to areas of importance. An overview of the

environmental effects of bait collection is also provided.

RSA in Wales is well represented through membership of clubs. The Welsh Federation of Sea
Anglerg is the governing body dRSAin Wales and is an umbrella organisation for sea angling clubs
both within and outside of Wales. Although club coverage is good in the north and south of Wales,
there are a lack of clubs registered in mid Wales which limits opportunities for appropriate
representation of RSAs in this region.

Existing information about thecenomic characteristics of sea angling in Wales is sparse and it is
often related to the angling activity in England. The economic importance of sea angling specific for
the Welsh territory was derived to assess the specific cash flow that the activetatgenin the
country, but also to evaluate future opportunity for investments. The economic value of sea angling in
Wales was determined by estimating the direct effects of the activity in Wales (total spending) and the
indirect and induced effects, tarms of the economic impact on the angling related sectors, as well as
the income and employment effects. The total annual expenditure of visitinggbers am Wales from
oneday trips and overnight trips was estimated to be between £33.54 millioai@ #nillion, with
an average of £39.33 million. The total spending by Welsh sea anglers within Wales was estimated to
be between £48.19 million and £125.96 million, with an average of £87.08 million. Each £1 million of
net sea angler spending in Walepparted another £0.5 million of spending in the Welsh economy.
The total employment directly created from sea angling spending was estimated as 1,706 FTEs
representing ~0.13% of the total FTEs in Wales in 2007 (although a further 500 FTEs are probably
supprted indirectly).

The current analysis of the economic value of sea angling to the Welsh economy certainly highlights
the considerable value of this sector to the Welsh economy. However, no comparably robust economic
analysis has been undertaken for tladdug of the commercial fishing sector to the Welsh economy
This means thaa meaningful comparison between the value of recreational and commercial sgectors

not possible at this time.

A variety of data layerswere generated that show the distributionR8A activities around the
Welsh coast that are suitable for the purpose of informing marine spatial planning. These data layers
indicated the key areas for shore afidat platformbased angling. A variety of different data sources
were utilised based asther studies and innovative approaches developed in the present study. Taken

together, these triangulated sources of information provide reliable indicators of those areas of the

2 http//www.wfsa.org.uk/
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Welsh coast that are most highly utilised by RSAs and are abilalittate patterns of use through

different seasons.
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Crynodeb Gweithredol

Cafodd Datganiad Polisi Morol y Deyrnas Unedig a wnaed ym mis Mawrth 2011 ei fabwysiadu gan
holl weinyddi aet hauor Deyrnas Unedi g. Wrth fa
Lywodraeth Cymru sicrhau bod Cynlluniau Morol yn cael eu paratoi ar gyfer Rhanbarth Cynllunio
Morol Cymru (LIlywodraeth EM 2009b)Dylai Cynllun Morol Cymru (WNMP) gael ei lunio gan
ddefnyddio sylfaen tystiolaeth a ddatblygwyd o amrywiaeth eang o ffynonellauggamvys
cynlluniau presennol, cymuned rhanbarth y cynllun, ymgynghorwyr gwyddonol, ymgynghorwyr
statudol ac eraill, diwydiant a phobl eraill sy'n defnyddio'r mér (Llywodraeth EM 2011).

Bwriad yr astudiaeth bresennol yw rhoi sylfaen gwybodaeth i'relbragmllunio morol trwy
ddarparu gwybodaeth gynhwysfawr am ddosbarthiad genweirio mér hamdden yng Nghymru, faint
ohono sy'n digwydd a'r gwahanol fathau, fel y gellir ystyried y gweithgareddau hyn wrth ddatblygu'r

cynllun.

Mae genweirio mér hamdden yn wegaredd pwysig gyda thua 2% o'r boblogaeth oedolion yn
cymryd rhan, ac amcangyfrifir bod 76,000 o enweirwyr mér hamdden yng Nghymru yn 2012
(Armstronget al.2013). Mae'r astudiaeth bresennol yn dangos nad oedd yr amcangyfrifon economaidd
blaenorol yn poreadu gwerth economaidd llawn genweirio mér hamdden i economi Cymru. Mae
genweirio moér hamdden yn weithgaredd pwysig i dwristiaid gyda rhyw 6% o'r holl ymwelwyr yn
cymryd rhan mewn geveirio mor (Visit Wales 2008)Mae genweirio mor hamdden hefyd yn cyani
manteision cymdeithasol sylweddol megis ymlacio, ymarfer a gwella'r amgylchedd (Armstrahg
2013). Nodwyd cyfleoedd i ehangu'r gweithgarwch hwn gan gynnwys rheoli pecynnau pysgota'n well a
gwell ansawdd gwybodaeth am bysgota, tra oedd y bygythiggaucynnwys gorbysgota'r
rhywogaethau a dargedwyd gan enweirwyr mér hamdden.

Ceir sawl diffiniad o enweirio mér hamdden (EIFACC 2008, Pawsbbal. 2008, ICES 2013).
Diffiniwyd Genweirio Mér Hamdden fel a ganlyn gan Weithgor ICES ar Arolygon Pysgodfeydd
Hamdden the capture or attempted capture of living aquatic resources mainly for leisure and / or
personal consumption, and covers active fishing methods including line, spear, afigdthadng
and passive fishing methods including nets, traps, pots,saeifiinesd (I CES 2013) . M
pysgota mér hamdden yng Nghymru yn cynnwys dulliau pysgota gweithredol a goddefol, ond nid yw'n
glir faint o ddefnydd sydd o offer pysgota goddefol. Serch hynny, mae'r adroddiad yn canolbwyntio ar
ddarparu adolygiad enomaidd a gofodol o enweirio mér yng Nghymru, felly nid yw'r diwydiant

pysgodfeydd mér hamdden ac eithrio genweirio mér yn cael ei drafod.

Mae genweirio mdr yn darparu buddion cymdeithasol a chymunedol sylweddol, ond er mwyn deall
sut a pham mae pobl ynroyyd rhan yn y gweithgaredd hwn, rhaid defnyddio dulliau mwy ansoddol
sy'n asesu'r budd i'r unigolyn a'r budd cymdeithasol a chymunedol ehangach (&rawg010). Nid
dal pysgod yw'r unig gymhelliant i gymryd rhan mewn genweirio hamdden (Bet\ah2013). Mae
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ymlacio, mwynhau natur, ymarfer corff a chyfle i gymdeithasu a threulio amser gyda'r teulu hefyd yn
cael eu hystyried yn agweddau pwysig ar y gweithgaredd (Armstbad) 2013a). Gall genweirio
alluogi pobl i wrthsefyll afiechyd a'u helpu i Melo salwch corfforol a meddyliol (McManwet al.

2011). Mae'r manteision iechyd a lles a ddaw o enweirio yn gysylitiedig & chyfleoedd i ymlacio, cael
seibiant rhag straen, gweithgarwch corfforol a mynediad at yr amgylchedd naturiol (Ormsby 2004).

Caiff y manteision eilaidd hyn eu hadolygu yn yr adroddiad cyfredol.

Amcangyfrifir bod 76,000 o enweirwyr yn byw yng Nghymru yn 2012 (Armstrenh@l. 2012).
Mae'r genweirwyr mor hamdden hyn sy'n byw yng Nghymru yn mynd ar ~340,000 o deithiau'r
flwyddyn, a'r eithiau hyn wedi eu rhannu rhwng 278,288 (82%) o deithiau i lan y mor, 34,495 (10%) o
deithiau mewn cychod wedi eu llogi ar y mér a 25,957 (8%) o deithiau mewn cychod preifat. Ar raddfa
ofodol fawr, mae tymhorau'r flwyddyn yn cael effaith gref ar batryrgaeithgarwch genweirio,
oherwydd mae gweithgarwch genweirio'r boblogaeth ymwelwyr a'r boblogaeth breswyl yn amrywio yn
ol y tymor. Ym misoedd yr haf, bydd genweirwyr yn dod i aros dros nos yng Nghymru i bysgota, ac
oherwydd hyn bydd mwy ohonynt yn dod ifYs M* n a Phenrhyn LI Rn, Ce
Mae'r diwrnodau hirach a'r ffaith bod mwy o'r gwahanol rywogaethau ar gael yn golygu bod mwy o
weithgarwch genweirio'n digwydd yn yr haf, a llai yn y gaeaf (mis Chwefror a mis Mawrth yw'r

misoedd tawelaf),amae hyn yn fwyaf amlwg mewn lleoliadau anghysbell.

Cafwyd cadarnhad o 54 o gychod ar log oedd yn gweithredu ar draws Cymru, gyda ~12 o gychod
ychwanegol yn gweithredu o borthladdoedd gogleddol Dyfnaint a Gwlad yr Haf ac yn dod o fewn 12
milltir forol i arfordir Cymru. Amcangyfrifwyd bod cychod ar log Cymru wedi gwneyds8 o
deithiai blwyddyn-1 yn 2014, a amcangyfrifwyd gan ddefnyddio cyfartaledd Richardson (2006) o ~77
o ddiwrnodau genweirio fesul cwch fesul blwyddyn. Os cymhwysir metreg Richar28086) (i restr
2015 o gychod ar log, roedd y sector yn rhedeg ar 83% o'r capasiti llawn ar sail nifer y genweirwyr ar
bob taith. Dylid nodi ei bod yn bosib bod llawer o feistri cychod yn cael eu cyflogi at ddibenion eraill
hefyd megis teithiau gwylio bywygwyllt a gwaith arolwg.

Mae'r adroddiad yn ein helpu i ddeall dosbarthiadau gofodol dalfeydd gwahanol rywogaethau ac yn
tynnu sylw at y rhywogaethau hynny y canfyddir eu bod o'r gwerth mwyaf i enweirwyr mor hamdden
yng Nghymru. Gwelwyd gwahaniaethau nmraslvwng rhanbarthau yn achos rhai rhywogaethau megis
cathod mér a phenfras oedd yn fwyaf cyffredin mewn dalfeydd yn ne Cymru. Cafwyd rhywogaethau
gwerth wuchel oddi ar hol |l arfordir Cymru e. e.
ddiffygion reu fylchau mewn data o ffynonellau eraill, a chydnabyddir problemau a gododd wrth

samplo i sicrhau bod ystyriaeth ddigonol yn cael ei rhoi i enweirio nos.

3 Mae'r rhan fwyaf o'r teithiau hyn yn para diwrnod. Er
mwy nag un daith y diwrnod neu'n rhedeg teithiau dros nos i leoliadau anghysbell.

Pagel8



Yn ogystal & defnyddio ffynonellau gwybodaeth oedd eisoes yn bodoli, cynhaliwyd hefyd arolwg ar
lei n anni bynnol yn rhan o006r astudiaeth bresenno
oedd yn berthnasol i ddeall gweithgarwch genweirwyr mér ar draws Cymru, sy'n berthnasol i'r Broses
Cynllunio Gofodol Mor ol y maasgwyd gwyboddethayehtwamegdl y mr |
i ddeall y buddsoddiadau a fyddai'n hybu profiad genweirwyr mér hamdden yng Nghymru ac i weld pa
faterion (e.e. parcio, mynediad) y dylid rhoi'r flaenoriaeth uchaf iddynt. Nodwyd gwrthdaro posib
gyda grwpiau buddldeiliaid eaill.

Mae defnyddio abwyd yn elfen ac yn weithgaredd economaidd pwysig a gysylltir & genweirwyr mor
hamdden. Llyngyren y traeth, cranc glas cyffredin, ac abwydyn gwyrdd oedd yr abwyd a ddefnyddid
amlaf yn ol yr ymateb i'r arolwg. Buasai mapio ardaloedd serthfawr i enweirwyr mor hamdden
wrth gasglu abwyd y tu hwnt i gwmpas yr astudiaeth hon. Awgrymir y byddai technegau mapio
arbenigol amgylcheddol, wedi eu dilysu trwy wybodaeth arbenigol, yn ddull rhad o nodi tebygolrwydd
ardaloedd pwysig. Rhoddir trolsvg hefyd o effeithiau amgylcheddol casglu abwyd.

Mae cyfran dda o enweirwyr moér hamdden yng Nghymru yn aelodau clybiau. Ffederasiwn
Genweirwyr Mor Cymrd yw corff llywodraethol genweirio mér hamdden Cymru ac mae'n gorff
ymbarél i glybiau genweirio mér y tu fewn a'r tu allan i Gymru. Er bod nifer dda o glybiau yn y
gogledd a'r de, mae prinder clybiau cofrestredig yn y canolbarth sy'n cyfyngu ar gyfleosasrivyr

mér hamdden i gael cynrychiolaeth briodol yn y rhanbarth hwn.

Ychydig iawn o wybodaeth sydd am nodweddion economaidd genweirio mér yng Nghymru ac yn
aml mae'n gysyllitiedig a'r geithgarwch genweirio yn LloegCyfrifwyd pwysigrwydd economaidd
gernweirio mor o fewn tiriogaeth Cymru er mwyn pennu'r llif arian y mae'r gweithgarwch yn ei greu yn
y wlad, ond hefyd er mwyn gwerthuso cyfleoedd buddsoddi i'r dyfodol. Pennwyd gwerth economaidd
genweirio mdr hamdden yng Nghymru trwy amcangyfrif effeithiaiongyrchol y gweithgarwch yng
Nghymru (cyfanswm gwariant) a'r effeithiau anuniongyrchol, yn nhermau'r effaith economaidd ar y
sectorau oedd yn gysylltiedig & genweirio, yn ogystal &'r effeithiau ar incwm a chyflogaeth.
Amcangyfrifwyd bod cyfanswm gwariarilynyddol genweirwyr mér yng Nghymru wrth fynd ar
deithiau diwrnod a theithiau dros nos rhwng £33.54 miliwn a £45.12 miliwn, gyda chyfartaledd o
£39.33 miliwn. Amcangyfrifwyd bod cyfanswm gwariant genweirwyr moér o Gymru yn y wlad rhwng
£48.19 miliwn a £12.96 miliwn, gyda chyfartaledd o £87.08 miliwn. Roedd pob £1 miliwn o wariant
net gan enweirwyr mér yng Nghymru yn cefnogi £0.5 miliwn arall o wariant yn economi Cymru.
Amcangyfrifwyd bod cyfanswm y gyflogaeth a gréwyd o wariant ar enweirio mor yn 1,706 yDA
cynrychioli ~0.13% o'r cyfanswm CALI yng Nghymru yn 2007 (er bod 500 o CALI eraill fwy na

thebyg yn cael eu cefnogi'n anuniongyrchol).

4 http://www.wfsa.org.uk/
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Yn sicr mae'r dadansoddiad presennol o werth economaidd genweirio mér hamdden i economi
Cymru yn amlygu gwerth syleddol y sector hwn i economi Cymru. Ond ni chynhaliwyd
dadansoddiad economaidd cadarn tebyg o werth y sector pysgota masnachol i economi Cymru.
Golyga hyn na ellir gwneud cymhariaeth ystyrlon rhwng gwerth y sectorau hamdden a masnachol ar

hyn o bryd.

Cynhyrchwyd amrywiaeth o haenau o ddata sy'n dangos dosbarthiad gweithgareddau genweirio mér
hamdden o gwmpas arfordir Cymru sy'n addas at ddiben llywio cynllunio gofodol morol. Roedd yr
haenau data hyn yn dangos lle'r oedd yr ardaloedd allweddol i enweldn grmor ac ar gychod.
Defnyddiwyd amrywiaeth o wahanol ffynonellau data oedd yn seiliedig ar astudiaethau eraill a
datblygwyd dulliau arloesol yn yr astudiaeth bresennol. Gyda'i gilydd mae'r ffynonellau gwybodaeth
triongledig hyn yn rhoi dangosyddionbginadwy o'r ardaloedd hynny ar arfordir Cymru a ddefnyddir
fwyaf gan enweirwyr mér hamdden a gallant ddangos patrymau defnydd trwy'r gwahanol dymhorau.
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2. OVERVIEW

2.1.Introduction

Recreational sea angling (RSA) is an important activity with 884,000 participants in England
spending around £1.23B on their sport which supports 10,400 full time jobs (Armstrah@013).
About 2% of the adult population participates in sea angling aiound 76,000 RSAs estimated in
Wales in 2012 (Armstrongt al.2013). In 2000, it was estimated that RSAs in Wales had a value to the
Welsh economy of over £28.7 million which supported 471 jobs (Nautilus Consultants Ltd. 2000).
RSA is also an importaractivity for tourists with around 6% of all visitors engaging in sea angling
(Visit Wales 2008). RSA also confers significant social benefits such as relaxation, exercise and
environmental improvement (Armstrongt al. 2013). Opportunities to expand RSWave been
identified to include better management of fishing packages and higher quality information on fishing,
while threats included ovexxploitation of the species targeted by RSAs (Nautilus Consultants Ltd.
2000). There are few examples that study ititeractions between marine spatial planning and,RSA
but see Milford Haven Port (Chambetsal. 2013). In addition, there is little information on the spatial
activity of RSA at the scales required for marine spatial planning. The main aim of thiswapdo
identify existing data (predominantly grey literature) and develop methods that produce robust and

transparent maps that can be used for marine spatial planning and development of the sector.
The study was subdivided into three key tasks:
i.  Identify and review all existing studies on RSA in the UK and data compiled on RSA websites to

extract data for activity mapping, social benefits and economic value.

i. Develop robust methods to extrapolate from existing data on activity and economic value to the
highest resolution supported by data, and identify data collection strategies to improve the
resolution of predictions.

iii. Identify opportunities for the development of RSA in Wales.
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2.2.Policy Context

The Marire and Coastal Access Act 2000GAA) (HM Government 2009g)rovides the statutory
basis for a new plaled system for the UK marine environmenhhe purpose of marine planning under
the MCAA is to help achieve sustainable development in the marine\&edsh Minisers are the
marine plan authority responsible for creating marine plans for both the inshore regithrf@utical
miles) and offshore region (beyond 12 nautical miles) of Wales.

All four UK administrations adopted the UK Marine Policy Statement (MP3)Jlanch 2011. On
adoption of the MPS, the MCAA placed a duty on theldh Government to ensure thaanmeplans
are prepared for the Welsh Marine Planniggion(HM Government 2009b)The Welsh National
Marine Plan (WNMP) must conformto the MPS(HM Government 2011)The MPS states that
i Ma r ilansewill pe based on a sound evidence base, as far as po3sitslevill identify issues to be
addressed in the plan and infoplan developmeniThe evidence base will be developed from a wide
range of sources including existing plans, the plan area community, science advisors, statutory and

other advisors, industry and other marine usdisM Government 2011)
The MPS also states that the process of marine planning will:

i.  Achieve integratin between different objectives.

ii. Recognise that the demand for use of our seas and the resulting presshess will continue
to increase.

iii. Manage compéaig demands on the marine areajrigkan ecosysterhased approach.
iv. Enable the c@xistence of compatib activities wherever possibland
v. Integrate with terrestrial planning.

The WNMP will build on the framework provided by the MPS to reflect the speafieds and
interests of WalesThe WNMP will enable Welsh Government to plan for and guide the management
of Welsh seas; integrating economic, social and environmental considerations and engaging with

communities to help shape the future.

Once adopted thWNMP will support and guide marine authorisation and enforcement decisions.

will do this by:

i.  Clarifying marine policy objectives and priorities.

ii. Directing and guiding decision makers and users of our seas.

The Welsh Government is committed to the Uikian for ficlean, healthy, safe, productive and
biologically diverse oceans and s@asn January 2009 the UK administrations published joint High
Level Marine Objectives for achieving this visigAM Government 2009cwhich arebased on the

principles of:
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i. Achieving a sustainable marine economy.
ii.  Ensuring a strong, healthy and just society.
iii.  Living within environmental limits.
iv. Promoting good governance.

v. Using sound science responsibly.

The Welsh Government hasiblished the draft Vision and Objectives the WNMP which builds
upon that of théJK.

In July 2014, the European Parliament and the Council adopted Directive 2014/89/EU to create a
common framework for maritime spatial planning in Eur¢geropean Commission 2014)Vhile
each EU country will be free to plan its own maritime activities, local, regional and national planning

in shared seas would be made more compatible through arsetimium common requirenmés.

2.3. Definition of SeaFishing and Angling in the WelshContext

Many definitions of recreational sea fishi(lgSF)exist (EIFACC 2008, Pawsost al. 2008, ICES
2013) The ICES WorkingGroup on Recreational Fisheries Surveys defiR&dF asfithe capture or
attempted capture of living aquatic resources mainly for leisure and / or personal consumption, and
covers active fishing methods including line, spear, and itgattiering and passivéshing methods
including nets, traps, pots, and Batesd (ICES 2013) Some definitions exclude subsistence fishing
and fishing where the catch is sold or otherwise traded on export, domestic or black (EAR&EDC
2008, Pawsomt al. 2008) Al t hough the ter m fused synoaymoushowitta | fi
angling (Pawsonet al. 2008) the latter only covers fishing withand lines fishing rods and/or poles
using baits and/or lures and only represents one part of recreational {i€}ti8)2013) Nevertheless,
anglingtends to be the dominant methasbdin mostWelshareas. The Welsh recreational sea fishing
sector includes both active and pasdighing methods(NRW, WG Fisheries pers. commbut the
extent ofpassive gear use isiclear. However, the focus of theportis to provide a economic ath
spatial review of sea angling in Wales, ao in depth treatment of the nangling recreational sea

fishery is excluded.

From a fisheriesnanagement perspective, definitions are only useful to categorise fishing activities
in a way that ensures that alich activities and their catches can be defined and documented without
overlap or gaps for the purposes of data collectssessmentr legislation. For the purposes of this
report, recreational sea angling in Wales is defingil Asn y f i s h nersgecids primaritg asing
rod and line or handheld line where the purpose is recreation and not for the sale or trade of the
c at EAm&tronget al.2013a)
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2.4.Benefits of SeaAngling

Recreational ea angling (RSA) provides significant social and community benefits, but
understanding angling participation requires more qualitative approaches that assess the individual
benefits from participation and the wider social and community ben@itswn et al. 2010)
Motivations for angling are not solely related to catching {Brown et al. 2013) with relaxation,
experiencing nature, physical exercise, and a route for socialising or spending ttinfarmiy also
considered as important aspects of the actiidtynstronget al. 2013a) Similar social benefits have
been found in many different cultures worldwide including the (Dikew Associates 2004, Lawrence
and Spurgeon 2007, Mawle and Peirson 2009, Brown 2012b, Armsttaalg2013a, Kenteet al.

2013) Australia(Frijlink and Lyle 2010, McManust al.2011) and USA(Gartneret al. 2002)and in
both marine and freshwater angli(@rown 2012b, Browret al. 2013)

There is gaucity of published studies time social and community benefitsREA For example, a
recent review of the health and wellbeing benefits associatedawgling compiled 20,382 journal
articles published since 2000 and found 131 related to angling, only 3 of which had a primary focus on
health, wellbeing anéngling (McManuset al. 2011) There are bodies of work that cowarltural
attitudes to angling, but the literature relating natural environment to health igeess,spaces, and
wellbeing havenot focussed on angling, so there is need for study of social and community benefits of

angling to help decisiomakersto understandts wider societal roléBrown et al.2010)

A broader reviewof published studies, grey literature, andakstolder interviews found
considerable health and wéléing benefitsvere associated with anglindinglers of any agecan
participate and enjoy the hobby whichaigost effective and healthy outdoor activity, has the potential
to provide physical and mental health benefits, and impact on behaviour in young(Madanus et
al. 2011) The latest assessment of the social benefits of sea angling was conducted in England in 2012
using online and faew-face method§Brown et al.2013) and is probably the most relevant for Wales
given the proximity of the two countrie¥here are a wide range of potential social and community
benefts associated with RSAand these have been categorised into participation, social aspects,
physical activity, health and wellbeing, environment, and loeaimunity(Brown et al.2013) and are

discussed in more detail below.

In the UK, anglers are predominantly white males of around 50 years old, but significant effort is
being made to broaden the degraphic profile ofangling (Stark et al. 2012) The proportion of
anglers with disabilities can be as high as 2Brown 2012a, Browret al. 2013) Social and self
improvementbenefts associated with anglingan be high forparticipantswith disabilities, so
management actions targeted at this group are needed to maximigetdmtial health benefit
(Freudenberg and Arlinghaus 2Q1Motivation for going angling generally revol@round being

outdoors, activity, relaxation, and spending time with freeadd family, and surprisingly necatch
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motivescan beasimportantascatch based motives for sea ang(@msown et al.2013) Understanding

motivation is important when thinking about development of the angling {&ttoket al.2012)

Social aspects are very importaotsea anglergvho sedt as a prdominantly social activity that is
done with friends or familf{Brown et al. 2013) and important for social affiliatiofiGartneret al.
2002) Sea angling is a way of mixing assoall groups of society with around a third of anglers
making friends and mixing with people from different backgroufBsown et al. 2013) and
encourages interactions across age groswn 2012b) Angling provides many development
opportunities for young people that can raise attainment levels and divert young people from crime and
antisocial behaviourexampled by the initiative&et Hooked on FishingGet Hooked on Fishing
2015)andAngling for Youth Developme(FYD 2015) Both GHoF and AFYDfocuson freshwater
angling but similar programmes faea angling could be developed in cooperativith and drawing
on the expertise of, Wales centric sea angling organisations.

2.4.1.Health and SocialBenefits

The importance of angling in increasing participation in sport and the asso@atitdof physical
activity havebeen identifiedLawrence and Spurgeon 2007, Browetnal. 2012c¢) Physical health and
fitness is important to prevent obesity and is a strategic policy objective for most developing world
countries including England, Waleand Scotland. There is much additional anecdotal evidence of
physical activity and angling, but little scientific evidence of actual activity levels exists. Moderate
increases in cardiovascular strain have been found during fishing competitions withhagherates
while landing fish(Chester University 2014)The long duration of angling activity means that,
although the activity is low or moderate, it can account for significant total energy expertuiiise t
comparable to mountain bikin@rettyet al. 2007) Brownet al. (2013) askedea anglers tmte thé
level of physical activityfo whicharound65% responded th#teir activity wasmoderate or high. This
suggests thatrgling could be important iachievingtargets to get adults to do at least thiteiety

minutesessions of physical exercise per week.

Angling can build resilience to ill health and improve recovery from both pHysicemental iliness
(McManus et al. 2011) The health and wellbeing benefitferived from angling are related to
opportunities for relaxation, stress relief, physical activity, and access to the natural environment
(Ormsby 2004) Almost 70% of English respondents felt that sea angling played an important role in
quality of life and contributed to their health and wellbeing though experiencing (Btaven 2012b)

In Australia, angling was seen to improve health and wellbeing particularly through stress relief and
relaxation, but also through family bondi(ldcManuset al. 2011) Angling has alsdelped paents
recover after breast surgef@asting for Recovery 2015%troke (e.ganglingdays organised by the
Stroke Association), and mental hegitioblems(Brown et al.2012c).
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In summaryangling can bring significant social benefitsd ca becontribute to social welfare by
bringing benefitto participants The potential to develop angling to increase social benefits has been

recognised and is central to the Natiofafling Strategy(Starket al.2012)

2.4.2 Environmental Benefits

Environmental benefits of angling are twofold: through engagement with conservatioaising
environmental awarenesand as a gateway to access greenespaad connect with natu(rown
2012b) Anglers make up an important interest group for a better and protected environment
(Environment Agency 2006)They contribute tohe natural environment through a broad variety of
citizen science activities including fish taggin@hark Alliance 2015)and fishery dependent
monitoring(Environment Agncy 2014)Around 17.5% of sea anglers in the England were involved in
environmental improvement work with 51% of thgsagticipatingin beach cleatps (Brown et al.
2013) Therearmal so campaigns to remove JustTakexampaignc h a s
(Angling Trust 2015)and anglerdrequently report suspected illegal fishing activity and other events
which may negatively impactehenvironments in which they fish (NRW, Welsh Government Fisheries

Dept.pers. comm.).

2.4.3.Enhancement ofL ocal Economies

Sea anghg has a positive economiimpacton income and employment in coastal communities by
increasing visitor frequendBrown 2012ajnd itis an important part dbcal cultural heritage (Brown
et al. 2013).Wales hostedmproximately 65,000 overnight trigs/ resident and visiting sea anglers in
2013 (TNS Global2014a) complemented byround400,000day trips(Simpson and Mawle 2010,
TNS Global 2014h)Moreover sea anglindollows seasonal patterns, partially determined by the
availability of fish pecies,potentially bolstering visitor numbers outside tife spring and summer
tourist seasanin the UK, itis generallyacceptedhat cod, coalfish and whitinghoreangling peaks

duringthe winter months.
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2.5.SeaAngling in Fisheries Management

There is a growing awareness of tpetential impacts of recreationasea angling on fish
populatiors, hence there is aeedto incorporate these effects inisheriesmanagemenf{Cooke and
Cowx 2006) Achievingthis requires a body of evidence on fishing activities and catches compatible
with what is available for the commercial fisheries on the same stBskisnating total recreational
catches and effort is challengirespecially wherghere is nolicensing orregistration schemé¢o
identify the total population of recreational fiseendwherethere is a substantial tourist fisheryhel
most notableexample of recreational fishery surveygtise USA Federal and Statargey programme
which hasrun since 199 (NOAA 2015) Thisprogrammeausescombination of twasurveys to estimate
total catchesthe first toestimate participationatesand fishing effort, ané second thatseson-site
surveys to collect data on catch per w@fiiort from fishers completing their fishing trifrom the shore
or boat Other forms of surveyimplemented inAustralia, New ZealandFrance and Netherlands
combine nationwide population surveys to estimate fishing effortardbnty-selecedrespondets to
log all their trips and catches in a diggee ICES 2014and earlieWWGRFS reports)Europe lags
behind countries such as the USA, Australia and New Zealand in monitoring recreational fiberies
more recently recreational fishing has been idetl in the stock assessment of Baltic cod and
European sea bad€ES 20144

The recreational catch estimates for many USA species are included in the scientific assessments of
the stocks, and attempts are madkere appropriatéo partition catchiforecasts from the assessments
into commercial and recreational components. Managing the recreational fishery to achieve the desired
annual harvest typically involvegechnical measures suchasanges in minimum landing sizes or slot
sizes, bag limits, ssonal restrictions or other technical measuEeamples of such approaches
include management of Atlantic striped bak®ione saxatiliy, for which recreational harvests are
around two thirds of the total fishery harvestsgd summeflounder(Paralichthys dentatuswhere the
annual quota is currently partitioned &% commercial an@dl0% recreationalASFMC 2015) The
use of technical measures to manage the catches of recreational fish species is similar to tiespproac
recently implemented for tHeuropean sea bassthe northeast Atlantic under EU council regulation
2015/523, such as an increase inthe MLSto 4Z canp p | i e diers)aad ad baks bag®mit for

anglers.

The use of bag limits and minimum land sizes or slot sizder recreational fisheries management
increases absolute release rates or size class specific release rates, with gear seiebtwvigedin
the USA in 2013pver 624 of recreationallycaught marine fiskvere released aliviiNOAA 2014) A
recent study on Europeamarine recreational fisheries Bgrter et al (2013) also revealed high release
rates for many species. The Sea Angling 2012 project in England irttbateshore anglers released
75% of the fish caught andoat anglers around 50¢Armstronget al. 2013a) A review of 274

published studies on pestlease mortalityon marine and freshwater fish caught by hook and line
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showed that poselease mortality averageabout 18% (median 11%) but ranged fromi 6%

dependingnultiple factorsincluding specieshooking location(and associated bleed@mperature and
handling time (Bartholomew and Bohnsack 2005However, there are few direct estimates of
postreleasemortality of many seaangler targetegpecies in Europencluding thehighly regarded

recreational species, tiiiropean sea bass (8.1and3.3.2.

To date, there are few examples of the use of recreafighalysurvey estimates in assessment and
management of European marine stocks, despite the more widespread adoption of surveys as required
under the EU Data Collection Framework (see below). The most notable example is that of Atlantic
salmon, but there are alsecent examples of use of recreational fishery catch data in assessments of
European sea bagiCES 2014b)and western Baltic colCES 2014b) The total annual recreational
removals bsea bass in England, France, Betgiand Netherlands during 2022013 was estimated at
aroundl,500t,equivalent to 25%f the total fishremovals. There are many other marine fish species
in Europefor which recreational catches may lmeally or natiomlly significantand moving towards
inclusion of recreational catch within these stocks will supiigreriesmanagement.

2.5.1.European Union Reporting Requirements

There exist legal requirements within the Common Fisheries R@li€R)for EU Member States to
estimate and report catches of certain species and stocks taken by recreational fisheries. The first of
these is the€€Coundl Regulation (EC) No 1224/200&hich specifies in Article 55 that Member States
shall ensure that recreational fisheries on theiitdey and in Community waters are conducted in a
manner compatible withhe objectives and rules of tl&FP, and shall monitor, on the basis of a
sampling plan, the catches of stocks subject to recovery plans by recreational fisheries practised from
vesgls flying their flag and from third country vessels in waters under their sovereignty or jurisdiction.
Fishing fromthe shoreis excluded The Council Regulation also mandates the European Council to
submittheserecreational fisheries to specific managetnmeasures such as fishing authorisations and
catch declarations if an evaluation by the Scientific, Technical and Economic Committee for Fisheries

(STECF) finds asignificantrecreational fishery impact.

The second, and main legal framework for coltactof recreational fisheries data by EU Member
States is currently the EU Data Collection Framew®®F) (Council Regulation (EC) No 199/2008
and Commission Decision 2010/93/EU of 18 December 2p@@lopting a multiannual Community
programme for the collection, management and use of data in the fisheries sector. Commission
Decision 2010/93/EU provides a list of species and areas for which Member States are required to

estimate recreational fishery ches, or in the first instance to carry out pilot studies to evaluate the

5 http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2008:060:0001:0012:EN:PDF
6 http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2010:041:0008:0071:EN:PDF
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magnitude of catches. Wales falls within the North Atlantic area for implementation of DCF, and the
species required are salmon, sea bass, sharks andegislla anguilld. Thete m fAshar kso i

to cover all shark and ray species listed in Decision 2010/93/EU.

TheDCFis being revised under a new EU Multi Annual Programme for data collectioh@d®).
The basic regulation, which will replace the DCF Regulation 199/2008, éogped but theletailed
data collection requirements are matluded within the regulatioand arestill under developmentt is
expected that the nelegal requirements, which are intended to have more flexibility to address end
user needs, will contiruto be specified in Commission Decision docutseihe requirements for
recreational fishery data collection may change from the current DCF, for example in relation to
species coverage and frequency of surveys required.

Details of UK data collectioschemes will be laid out in ité&\nnual Work Planfor the European
Maritime and Fisheries Fun¢hs described in Article 23 of the EMPFwithin the UK EMFF
Operational Programme. The only recent UK surveys to estimate fatienrecreational fishery
catches wre part ofSea Angling 201ZArmstronget al. 2013a) which included a population survey
of sea angling participation and fishing effort, as part of a monthly Office of National Statistics
Opinions survey coverinthe whole of Great Britainand ontsite and diary estimates of catches by
shore, private boat and charter boat anglers in Engteaty This was included in the UK DCF
programme, following on from some pilot studies carried out by the (then) CountrysioheilCof

Wales and included in the DCF programmearlier years

7 http://ec.europa.euffisheries/cfp/emfffindex_en.htm
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3. CHARACTER ISTICS OF SEA ANGLERS AND SEA ANGLING IN WALES

3.1.Introduction to Sea Angling in Wales

Recreationakea anglindRSA) acrossWales is spatially and temporalieterogeneou@Richardson
2006, Goudgeet al. 2009, Goudgeet al. 2010) this is unsurprising as th&elsh coast ranges over
about2740 kmof highly variable shorelindHsh are targetettom boats and the shousinga variety
of methods, including lure fishingoresenting dait undera float or free lined,ledgering a bait on the
sea floorand spear fishingQRSA occursacross a variety of coastal environments, from surf beatthes
high energy reef systenasmd offshore waters tover 100 m deeffPearson 1968, Ladle and Vaughan
2003)

Walesis highly regarded as a venue for sea anglimgied in particular for its bassnd other
specialist experienséncluding blue sharktope and smooth houngportangling Wal es é pi ct
coastline and interioris a major factolin the value ofthe countryas a outdoor activityholiday
destination(Miller Research 2014andther e i s a synergy between Wal

angling opportunities, both fwisiting and resident anglers

It is estimated that there weré,000 anglers resident in Wali@s2012(Armstronget al. 2012) or
7% of total angler numbers for England, Scotland and Waleglying this 0.07 proportion to
SA2014%s trip estimatesand platform ratiosuggestghat Wales residerRSAs undertake-340,000
trips per annumsplit betweer278,288 (82%) shore trips, 395 (10%)charters trips and52957 (8%)
private boat tripdiowever, these figures should be treated as approximations as there was uncertainty
in the SA2012 effort estimatgsee SA2012 annexespther historical surveys have estimated the
participation ly platform and these are givenkigure3-1A & B however SA2012 represersithe best
participation estimatesto date April 2015). Se a a npgnhaely targeed bas cod, mackerel,
pollack, rays and topesdction 3.3.1) however,there is some evidendbat catchesby numberare
predominantlyof lesser spotted dogfish, mackemehiting and wrasse speci€Soudgeet al. 2010,
Goudge and Morris 2011, Figured, thoughrobustdatafor Walesarecurrentlylimited.
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ONS 2012 participation Participation
Cappell & Lawrence.. Parfiicipation

Cappell & Lawrence | Participation

Drew 2004 club postal Participation
Drew 2004 omnibus Parficipation

SA2012 online | Effort
SA2012 Onsite raised Effort |
SA2012 Onsite interviews | Effort Shore 72.9%

ONS & onsite 2012 Effprt

ONS 2012 effort | Effort

0123 45¢678
Ratio (Shore + Private boat)
Figure 3-1. Ratio of shore angling to private boahglingacross several survey@\), by effort measures (e.(
angler days peannum) and participation (e.g. number of anglers who primarily fish from the shore).

line (¢ = 3.7) in red. Adapted from Armstroreg al. (2012).(B) Mean participation estimates derived frc
This Survey (2015).

The majority ofseaanglers are mal€This Survey, 98%;Armstronget al. (2013) 84%; Richardson
(2006), 93.9%)ndin the 46 55 age brackefthis Survey, 28%; Armstrong,25%; Richardson 26%)
and though all ages practice sea anglinparticipation is low in the under 25(Brown 2012a,
Armstronget al. 2013a) Multiple studes found the best predictor of anglingarticipation bythose

under 25 years of ageas having another household memibeplvedin the spor{Brown 2012a)

Angler avidityis important to measuiia relation to survey data and comparisoraaiity between
surveys can indicate the presence of potenti@sesvhich may compromise estimated parametéos
example average tripdurations) The stratified random ONS survey under S&agling 2012
(Armstronget al. 2013)providesthe best estimates of sea angler avidity, and would be expected to be
transferable teseaanglers fishing in WalesThis Survey indicated th&4% of sea rglers fished
between 1 and l1daysper year with only 12% fishing more than 23&aysperyear Figure 3-2A).
Figures for the survey undertaken as part of this report, and that of Richd&0$G) are also
presented for comparisoRigure3-2A and B respectively). It can be seen thatself-selecting survey
was subject to @ar sampling of avid sea anglers which is importanthe interpretation of This

Surveybds resul ts
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Figure 3-2. Angler avidity clas®s by sample proportiofA) as percentage ifrequency categorigger annum
from Sea Angling 2012 andlhis Survey (2015), similarly (B) from Richardson (2008lpte different avidity
intervalsbetween (A) and (B)

At a large spatial scale, the patterns of angling activity are strongly influenced by season, and the
interaction of vistingsanch residdntt angling poputatior. &o6uskgeal. (2009,
2010) introduced the concept of different angler archetypes, based on similarity comparisons of
guestionnaire responses and expert knowledge, which for brevity can brasgsed under the three
categories: club and matcltofnpetition); regular andseasonal régular), then casual and novice
(casua). In the summer months, casual anglers will fish as part of overnight stays in Wales, which will
increase angling visitors to Anglesey and thé RPeninsula, Ceredigioand Pembrokeshire. In
additionreguar anglers, both residents and visitarll undertakemoreovernight stays and increased
day visits to more remote venudsis seasonal change in avidity can be attributeldriger daylight
hours giving improved opportunities to fish venues, particiylaock marks in favourable sea and

weather conditionwhichincreasstrip viability.

The increasedavailability of speciesstimulates angler activitduring summerwith Goudgeet al.
(2009) illustrating the affinity of the novice angler fanackerel(casual 70% targeting novice 73%
targeting andthe popularity obasswith more experienced anglenslackerel in particular argshed
for from rock marksand piers/breakwatersypically into deegr water (> 10 m) and high energy
current system®uring such sessiopsasual anglers will alscatchwrassepollack and the occasional

bass.

Regular anccompetitionanglers may specialise to catch bass at suitable venues, but wilisalso
specific methods ttarget othehard fightingprestigespeciedrom the shore, in particular tope, smooth
hound, black bream an a lesser extermullet Bull huss conger pollack and wrasstend tobe
caughtfrom rock marks, where the variety of species is conducive to keeping keen anglers occupied

duringlong angling trips.

In spring regular anccompetitionanglers will start the season by pursuing thornback ray, plaice and
flounder, these flatfish will be migrating inshore after breedingnd thee species remain targets
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throughoutthe summer.Most summeispecies continue to be resident iserly November, including
bassthough mackerel tend teaveWelshshores in early OctobeFromOctobera n g | effartswil

turn to cod, whichare caught alongvith specimen basparticularly on storm beache$abs and
whiting will also becapturedthough hese are naishighly valued bysea anglerdue to their ubiquity
and small sizeCoalfishalsoincreasdn catches from October onwardad these wwill betargeted

from beachesindrock marksby shore angks, and over inshore reefs from private and charter boats.

Total activity tends todecreasanto the wintermonths, inparticularangling activity at the more
remote venues will be curtailedithough localised effort can be high according to spemradability
and weather conditions. Expert knowledge indig#itat activity minimums occur between February
and March, butricrease with the advent of the Easter holidageFigure 3-4 for example)and the
promise ofnewly arriving bass followingheir postspawningmigration The arrival of this topanked
sea angleprestigespeciescoincideswith the start of edysisin the male common shore créb bait
specieythrough April and into Mayvhich marks the start of the nemgling yeafor manyRSAs

Formal and informal club matches continue throughout the winter perdd®W and MES
unpublished match cards; WFSA matches Astpendix10) and regular resident anglers will continue
to fish, but effort will primarily be driven by day visits to venues generally closer to abiglers
residenciesThe significant reduction of effort across Wales in winter, but particularly the withdrawal
of visiting anglers fronvacation destinations iRembrokeshire anderedigionare illustratd in Figure
3-3.

Aggzezated summer effort (A) Assregated winter effort (B)
Total gear hours per season Total gear hours per season
10
- 10
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Figure 3-3.Distribution of angler effort from anglers who reported bass catches from heteroge
data sourcedata aggregated by ICES rectanglgsroduced from Monkman (2013). Note that effor
Owithin sampled and not a population esti me

It should be noted th@hesedata may exaggerate the effect, as it is based orcbassc angling
activity neverthelesst accords with seasonal overnight visitor pattefiitee same data set was used to
derive the effort trendsillustratedin Figure 3-4. Seasonal efférreductions were also observed by
Goudgeet al. (2009, 2010)

(B)
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Figure 3-4. Graphs of monthly mean effort £S.Bcross years for private boat, shore ¢
kayak anglerdcombined) in North Wales (A), Mid Wad&B) and South Wales (C). (D
Charter boat activity for South Wales. Reproduced from Monkman (2013).

There weréb4 charter boatsonfirmed as operatingcross Wales, with some additional unquantified
activity within 12 nautical miles (nm) of Wales fromapproximatelyl2 boats operating from the
northern ports of Devon and Someréstction5.4.4. The Welshcharter fleet was estimated to have
undertakerb058 charter trip&in 2014, calculatedi s i ng Ri ¢ h a mehs lboat @Gryling dayk 0 6 )
stratified by distance licensé&pplying metrics from Richardso(R006)to the 2015 list of charter
vessels, the sectovas running at 83%f total capacitybased on angler occupancy per .tttgshould
be noted that many charter skippers mayi2@04 so b
survey data idicatedthat 84% +21% S.O(N = 50) of trips were anglingelated (hax = 100%,min. =
25%). Sightseeing6.6%), diving (5.2%) and surveying (3.3%yere the major alternativesience
there existedn 2003 20046 and it may be assumed continues to éxisinsiderable elasticity in
charter boat provision, subject tgagial variation according to available nrangling for-hire

opportunities (for examplelemand fosightseeingours would bdow from some poris

Charter boats across Wales have a distimotius operandidifferent markets may be targeted by
different skippers according to boat capability, experience and locality; or employed by the same
skipper according to weather, tides, season, fish availability, short term market demand and the day to

day requests of customers. Drew (2004) classified activityesased wrecking, inshore ground and

8 The term trip is largely interchangeable with boat day, despite a minority ofdusaibly taking > 1 trip a day or running
overnight trips to remote locations.
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bait fishing and inshore fishing/pleasuteps. Additional categories are pertinent and offshore ground

and bait fishing and inshore reef fishing shouldbé¢ d ed t o Drewés cl assifica

Charter boats operating from the North Wales coastal resorts will primarily taegierel smooth
hound, tope and rays during the sumnadthoughthey will switch to smalle species, such ahke
flatfishes whiting andgurnard according talient experieice competencyand preference. Some
vessels will also target cod, pollack and conger eel on deep water wnettkghose targeted by
specialist charters tending to batside the 12 nm limito increase fish quantity and quality landed
During winter, fishing will be primarily for dabs and whitingndsomecodling Overall wintereffort
will be much reducedue toweatheralthoughsomeskippersrelocate to the Mersey estuary, both for
the better cod fishing and the increabedtdays afforded by the sher of the estuary itself frorthe

prevailing uthwesterly winds.

Charter boatand private boatthat operatérom the Menai Strait and Angleségve a wide variety
of optionsand will pursue tope and smooth hound from May onwards, particularly frayhésm and
the Northern coast of the island. Spurdog have also been increasing in catches and the Holyhead Deeps
is a favoured venue. Fishing overugh ground for pollack, wrasse and dathongother species) is
common from Puffin Island at the easteqm of the islandwhere bass are also pursywith suitable
rough patcheso be found right around to the south western end of thefReninsular into Bardsey
Sound where liack bream becomes increasingtynmonover patches of broken grounBoatfishing
throughoutCardiganBay will be similar,and thereef systemgthe Sarnaugxtending intathe bay are
highly valued by kayak anglers, private boat and charter boat anglers alitke farss black bream,

pollack andope angling

The far westar reaches of Pembrokeshire have redubedt activity (Appendix 30) andonly a
single boat was identifieds operatingn the waters arounés t . D ldead pdirbasily undertaking
trips overwrecks and reefs. The remaining fishing is infte Bristol Channel and offshore. gmall
number of vessels 0%) offer specialist shark fishing and have a nationwide reputédiothis
activity. There is increased targeting of basghe Bristol Channel area both from charter boat and
private boat (Monkman, 2013 and expert knowledge) fisting for the target species above, as

dictated by habitat availability.
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3.2.General Method and Sources for this Chapter

The general characteristiof the recreational sea angling sector across Wales presented above were
derived primarily from expert fisher knowledge, reviews of grey literature and scientific reygorts
detailed under sectiods2, 5.2 andAppendix1.

Species data derived from multiple sourmsguiredstandardisationyith reductions idisted species
achieved by the grouping of ma | | speci es, such as gobies, s n
s p e ¢ HeceHnot commady caught wereggrouped under the categorgre includingfor example
the skates, angel sharkhe shadsand Atlantic bonito. Species which present difficulties in
identification were also merged, hence #mecies groupings ofays, soles, mullets andbreams.
Merging was justified as the majority of anglers would nm@mmonlyexpressa wish to catch one
species of sole orrbam over anotheFlatfish were frequently cited as a target species in multiple

studies, thesdatawere excludd from analysis alongith the narlin reported in the 2003.

Bot h Ri c006)stasanglirfgguestionnai(Annex 2)and our online survefThis Survey)
solicited anglers to rank the ttipreespecies they aspire tatch, where thes#data were aggregated by
species (seeof exampleAppendix 4 and Figure 3-6); the first, second and third ranked spec

frequencies were weighted by 1, 0.5 and 0.33 respectively.

3.2.1.This Report Surveyi Purpose andinstrum ent

Recognising thathere were no currerivales wide surveyata which investigatedea angling
quality metrics,a selfselecting incentivised online survey was carried dagtween February and
March 2015using the Survey Monkesoftware as a service webs{ténley 7/Jul/2013) This Survey

(see Annex 1jvas pranoted throughhe channels spédied below.

i. Sea angling magazine Sea Angtanail-shot to anglers with a Wales postcode

ii. Sea Anglemagazingpromoton on ther facebook page
iii. The online angling equipmeretailer Vealdistributed goromotional brochure itheir parcels.

iv.  Email shot toNelsh seamgling clubsrequesting promotion to members

v. Publicised on online sea angling forums.

The survey was designed to provide additional data pertinent to understanding sea angler activit
across Wales relevant to thearime spatial planning processindertaken by the Welsh Government.
Additional information was gathered to understand the investments that would enhance the RSA

experience in Wales and to inform whisues (e.g. parking, access) were of highest priority.
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3.3.Review of Sea Angling Charaaristics for Wales

3.3.1.Aspiration and Target Species

In a study by Richardson (200@creational sea anglers specified theirttopetargd species while
fishing on thespecified platforn{e.g. shore, kayak, charter bpator anglers engaged icharter boat
fishing on the day of intervievihe topthreetargeted speciedN(= 431) werebass, 8623%); tope,62
(17%); andblack breami8 (13%). Commentsmadeduring interviewswith charter skipperseiteratel
the importance of black bream and topetteir businesses, particuladyoundthe NortherrL | Rrd
in Cardigan Bay. Foanglers using private boats at intervieM/ £ 171} bass (5432%); tope (&,
17%); andthen pollack, whiting and nekerel (18, 11%) were the top rankedpecies For shore
angling intervieweesthe top ranked specigd = 555) were bass (194, &%), cod (97, 17%0) and
mackerel (53, 10%)The completespecieslist is given inAppendix3. Ri char ds odatas ( 2
represents the best Ipjatform breakdwn of target species for Walé®wever the phrasing of the
interview question (seénnex 2 means that it should not unequiva |l 'y be interpre
species do you target while fishing on <a particular platféam>

(A) Smooth hound || (8) Smooth hound [ |
Flounder | Flounder [
Whiting [ Whiting [
. Seabream . Seabream [
2 Mackerel [ 2 Mackerel [
:% Pollack [JI ;“% Pollack [T
Topo [l Topo |
Rays [] Rays [
Cod [l Cod [N
Bass [ Bass [
0 200 400 0% 50% 100%
Count Percentage

m Charter Boat mPrvate Boat © Shore = Charter Boat = Private Boat & Shore

Figure 3-5. Top 10 target species for charter boat, private boat and shore adglkarsromRichardson
(2006), as a absolute count (Adnda per species proportion by platfo(B). Ray species; predominant
thornback ray, but includes blonde, spotted, sewdd, cuckoo and undulate.

OtherWales specifistudies haveollected anglespecies peference datand it is useful to consider
multiple sources due to the high sensitivity of angler responses to survey sampling nighods
example over sampling competitive matches will inflate recordings of dogfish and whiting responses).
Appendix 4 summarises aspirational spec@soss relevant studiescluding newly collected data

(March 2015) as part of this studyased orthesedata,basswasthe most popular aspirational species
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across angler surveys (31.6%), followed by cod (12.9%) and mackerel (€repr skipper ranked
rays (10.2%) as the top preference species of their customers, followed by mackerel (7.9%) then
pollack (8.8%) This result should be interpreted with cautiamambiguous question phrasing aad
requirement for the skipper to specify five preference fish may have compromised accuracy
Neverthelessit is unsurprising that bass are rankdt(8.5%) in the skipper list, as only ~36%rget
bass(Monkman 2013 andthenonly seasonally with gear hours droppin as low as 11% of peak
effort (Monkman 2013)in winter. Figure 3-6 contrasts the charter skipper customer preferéase
reported bycharter skippersagainst amalgamated data from angler surveyspecies to which > 1%
of anglers aspired to catch.

In general, surveys indicated that shore anglers target a greater variety of species, this observation is
probably the result of a real effect, amplified by less avid or experienced anglers who areimarspec

hunters optimistically answering, influenced by the interview situation.

Whiting | [ Rays | | pollack [Mackerel |

154 Y

Dogfish Tope

T | Bass
10 o 0/ Seabreams
o 6]
0 . )
BuIISHuss / < Cod o

i@ ?://6 Conger Eel
I
0

Gurnards

0

5 10 15 20 25 30 35

Charter Skipper Preference (%)

Combined Angler Preference (%)

Figure 3-6. Charter skipper client preferengdotted againstombined
angler preferenctor all speciesvherepreference proportion > 1%ine
shows where charter and angler preferences are the .sBamed on
amalgamated data from Richardson (2006), North WRlesreational
Sea AnglefPilot Surveys of Goudget al. (2009, 2010) andThis Survey.

Unfortunately, nosurveys expressly sought to define the geospatial variation in target species, an
overviewfor Waleswas given by Drew (2004nd this is reproduced isppendix11l. The list is not
comprehensivewith surprisingomissions Bass and codbor exampleare not listedagainstthe Menai
Strait entry, despite these being key target spediesasondy dependent) forthe area (expert
knowledge) In addition,D r e wWaZD®@4) summary cannot hope to capture spatial variation at high
resolution, where targeted spex may vary within tens of nmes of shoreline and from month to

month.

Sea Angling 2012 found that 31% of shore anglers fish between 10pm ar{éigaenet al.2013)

yet it is likely that all survey methods undsampleshore basedhight fishing activity, owing to
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operational consideratiotfs.g. safety)Such methodological nuancesy underestimate targetesjes
rankings forparticularspecieqe.g.cod andconger egland underthe assumption of increased catch

rates at niglét may also underestimatatch per unit effort

3.3.2.SpeciesCaught

Survey derived d@ta on species caught by sea angfsfsing in Wales is severely limitedthere
exists no stratified random survey against whigddible estimates can be maateeither a fine spatial
or national level Available survey data for Wales is limited to the North WdResreational Sea
Angler Pilot Survey (NWPS) of Goudgeet al (2009, 2010) and Richardson(2006) Richardson
collated data from the magazine Sea Angler (SA) and the now defunct National Federation of Sea
Anglers (NFSA), covering the years 192004 (data filtered for 19902004 only)

Data from the NWPS and Richardsam tabulated iriAppendix5 however the SA and NFSA data
is angler submitted trophy data and wikve considerable bias to prestige speci€his biaswill
render the dataset unrepresentative of the relative proportions of species caught but provides a further
indication of the speciesf generally highevalueto anglersWithin the data, gestige bias explains the
low proportion of mackerel (boat, 1.0%hore, 1.1%) and dogfish (boat, 3.5%; shore, 1.4%) trophy
reports, and supports thégh value sea anglers assignape rays pollack, conger eel, bull huss and
bass Theselisted species are notable because of their maximum attainable sizesramgehbetween
~5 kg to in excess of 50 kg for congend it is notable that tope, rays, conger eel andhugs have
high release ratesde for example, Armstng 2012)

Appendix5 tabulated data is summarised and presegrigghicallyin Appendix6, of particular note
is the contrast between the frequencies d¢aied from Goudget al. (2009, 2010) in which data were
collected bydirect observation and -situ angler selfrecording whereas other sourcese entirely
selfselecting. TheNWPS data presented high mackerel (20%yhiting (49%) and wrasse species
(16.3%) catches, and undoubtedly gives a better representation of prosecuted species for shore anglers
in North Wales. Unfortunatelythe survey was subject to accepted biases as a pilot assesdnznt
sought in general to maximise angtmrveyor encounter®owland SharpNRW, pers comm.).This
approachwould tend tounder samplanglers in pursuit of prestige speci&®phy fish and species
hunterswho more frequentlyfish atremote or inaccessible venues, over certain aheistimes of the

yearandunder particularweather conditions

Recognising that the data presented has no unbiased sources for charter boat prosecuted species, Se
Angling 2012 (SA2012) charter boat skipper derived survehata (Hargreaveset al. 2013) are
presented ifrigure3-7. It is notable that mackerel (28%), whiting (14%) and dogfish (11%) ategphe
threespeciegeported agaughtin this SA2012 surveyand that the seabreams (5%) and bass (3%) are

poorly represented in catcheanilarly for tope (0.6%) whichfall belowthe 1% cuoff point chosen
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for the plot.It is possible that such a low figure for tope may not be semtative of the Wales charter
sector at a higher spatial resolution, which anecdotally relies somewhat on its tope catches (as reported

by some charter skippers), particularly in Cardigan Bay.

3% Smooth hound  2%0 Rays
3%Bass_ T
4% Pollack

28% Mackerel
5% Seabreams

6% Bib or Poor
cod

7% Cod____

8% Plaice>\

11% Dogfish

Figure 3-7. Charter boat caught species proportions for Englaledived from See
Angling 2012 charter boat survefidargreaveset al. 2013) Total fish caught during
survey work were 54,209.

14% Whiting

3.3.2.1.Spatial Catches

Spatial data 0 catches for Waleare severeljimited and he only spatially referenced dataset
availablewi t h reasonabl e sample numbers wer eSARI chal
collated dataThis SA data containe@b4 separate capture recoafs28 species (some of which are
amalgamated categories, e.g. rare, lseams andoles)but a significant proportion of records could
not be differentiated bplatform (Charter boat, private boat and shoaed were data sparse for the
angler aspiratiosl speciesmackerel, pollack, sea breams and tdpass, cod and rays were better
represented (bass= 255, 26%; codn = 179, 19%; rays) = 125, 13%) anthe proportion otatches
of these specidsy Marine Character Are@CA) are presented iAppendix7.

The spatial distributiomf bass, cod and ray species catches are giveigure 3-8 which visually
adds weight tahe gerral trend of increased catchekall species in the South Wales ar€ad
landings in particular were much highdor South Wales in this historical Sea Angler data set.
However, these dataere undoubtedly subject to substantial biases and since data were recorded
(1972 2003) expert knowledge would suggest that theaee probably beensubstantial temporal
fluctuations in species catch trends. Expert knowledge suggested for example that the Bristol Channel
recreational cod and ray fishery has experienced a decline over time. Other biases which could have
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had a significant influence on the displayed results includehyrocatch reporting bias, no
standardisation of effort across the coverage extent, methodological nuances in data collection and
transcription and changes in angler behaviour. The omission of recorded bass catches from the
Tremadog Dwyryd Estuary area #dso surprisingand probably unrepresentativ®ther potential
sources of data that could be used include social media and the North Wales Recreati@ngleBea

Pilot Surveys, but these were not available for use in this study.

Reported catches

-ml

[1Bass

Cod

I Ray

Figure 3-8. Catchfrequencies of the 3 most frequently caught species (bass, cod and r&yajifosy
Character Ared r om Ri chardsonés (2006) Sea Angl eri
2003.These datara likely subject to a large degree of prestige bias and temporal changes in !
distributions.

3.3.2.2.Release Rates and Post Release Mortality

Recreational sea angle(RSA) frequently release the fish they catch (termed catch and release,
C&R) with releaseaates dependent on many factangluding species, fish size, pesiptureand pre
capture fish healthpreviously retained catch quantitigmrvest control rulesability and facility to
store processand transport; and angler outlodkeleased fistalso have different survival ratesith
bleedin@g strongly correlatedo hooking locatio® a key survival predictgralongwith otherfactors
such assize, species handling time and water tempergieereview Bartholomewand Bommsack,
2005). Bothanglerrelease rates and pasiease mortality rates need to be quantifeechinimise error

in anynationalRSA estimate®f RSA induced fish mortality
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Survivorship rates of European marine fish species following C&R is scant, with recent peer
reviewed resealconly available for co@Weltersbach and Strehlow 201Bpugh research is ongoing.
More data is available on release rates, with Sea Angling 2012 (SA2012) providing a by species
breakdown, which shouldguably be representative of release rates in Wales. Richardson (2006) and
the North Wales RSA Pilot Surveys (NWPS) of Goudgeal. (2009, 2010) provide species
amal gamat ed catch rates. Goudge also <coll ecte
survivorship estimate based on fish responsiveness, however these data were not made available.

Studies have shown that release rates are high in geiafak 3-1) and the unexpectedly low
releases during the onsite observations of the NWPS (summer, 31%; winter, 31%) may be indicative of
recall bias in the other surveys. Although it is more likely that NWPS recorded release rates were
reduced under dataggregation by the elevated summer mackerel catches. It is also probable that
match observations and sedfcording errors and biases affected both summer and winter release
estimates and these effects are expected to be of greater magnitude tharasesaihtthe Richardson
(2006) and SA2012 surveys. In support, high release rates have also been recorded across multiple

western European marine recreational fisheries according to the review oeFatté2013).

Afloat platform anglers in general thdower release rates than shore angl€able 3-1, Figure 3-9
andFigure3-10). Likely explanations are fish sizeife effedt intrinsic factorsaffecting survival rates
(e.g. depth, gear used), transport, processing facilities and invested é#ffortost and time invested
in boat angling increases the desire of a material retavegtment effectThe higher afloat platform
release rates for rakerel could be attributed tosarplus effegtandthe marked difference in release
rates for rays (afloat, 23%; shore 100%) should be treated with caution as recorded capture numbers
were low. The difference in releases of wrasse species was unexpdictat] $1%; shore, 97%), this
could be attributed to increased charter captures by novice anglénsesimentndsize effedt as
outlined above Average release rates for all species in SA2012 were 76% for shore and 51% for
private and charter boats.

Table3-1. Sea Angling 2012 release rafesimportant caught antargetspeciesn Walesfor
shore and afloat platfornfgrmstrong and Hyder 2013b)

Species Shore (%) Afloat (%) | Species Shore(%) Afloat (%)
Bass 82 57 Rays 100 23
Caod 56 27 Topée 100 ND?!
Dogfish 88 91 Whiting 87 66
Mackerel 9 28 Wrasse 97 51
Pollack 79 65

aSmall sample sizéNo data
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Figure 3-9. Release rates for all spedmsshore (grey) and afloat (red) platforms acr
four surveys; NWPS, North Wales recreational sea angler pilot surveys for summ
winter; Richardson, Richardson (2006); SA2012, SeagliAg 2012 (Armstrong anc
Hyder 2013). Sample numbersNY for NWPS was number of observed fishfor
Richardsonthe sampling unit wasurvey participant.
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Figure3-10. Sea Angling 2012 mean catch per weffort by speciegnumbers caught pengler
per day) for (a) shore angling and (b) private amatal boat angling. Triangles show perct
releases. Reproduté&om Armstrongand Hyder (203).
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There exists no specific assessment of C&R for Wales$iginof this future estimates oRSA
induced fish mortalitycould use the SA2012 (R release rates which were incorporated into the
SA2012 total estimates of bass and cod biomass remdeal€England Aside from thenot
unreasonablanplicit assumption tht release rates for England are a good estimator of release rates in
Wales, there were accepthahitations in the SA2012sdocumentedn the SA2012 reportsSample
sizes were particularly low for private and charter boat platformswaard generally lowfor some
species (for example top€&igure 3-10). Also measures of released fish were flagged as possibly
subject toa high degree of uncertainpprmstronget al. 2013). Stock demographics are highly likely
to influence release rates, yet little evidence is available on the rel@pdoetween the twd-urther
uncertainty is introduced through the poor understandingost release mortalitand suHethal
effects, which remaifargelyuninvestigatedor bass and European quota speacigth the exception of
cod (Weltersbach and Strehlow 2013, Feréral. 2014) Despite these issudsclusion of release
rate® even those subject to béasvould undoubtedlyimprove RSA induced fishmortality estimates
as part of any future national assessmefvelsh sea angling

3.3.3.Bait Use andBait Collection Activity

Bait® is an immrtant component of recreational sea angling (RSA), with the ityagfranglers still
usinga bait as their primary angling methdq&igure 3-11A), though the increasin retailers offering
specialist lure angling equipmeahd expert knowledge indicates ereasing popularity in fishing

with artificials, particularly for predatory fish like bass.

Many anglers purchase bait for their fishing activities and bait costs were a major day expenditure.
Sea Angling 2012 attributed bait as thighestexpenditure at 11.4% of the totdfigure 3-11B)
(Brown et al. 2013) Bait collection is an integral part of the hobby for many sea anglers, with 50%
participatingin bait gathering56% from Brownet al. 2012, 50% from Richardson, 2006) and despite
no formal treatment, is conjecturedhat weltbeing enhancements are comparable to that of angling
(see sectior2.4). The significant amount of time and effort invested in bait collected in combination
with the high population participation rates in RSA makes the consideration of sea angler bait
collectiod and that of commercial bait collectérsmportart in the context of marine spatial

planning.

9 Unless otherwise referenced, assertions made are primarily derived from expert and fisher knowledge sources and the
aut horsd experience.

Paged4



(A) (B)
Catogory Annual Spond $m Fnr:nr:::;ﬂ tatal
Fishing method SHORE  BOAT Trip spend
Aocommedatian 07T ar
anglimg with bait Ba% A8
Foad and drink 1281 114
angling with lure/flyfjiz 9% 26% Bait 14001 114
Orner fishing cquipmeant 44.1 kL
anglimg with mix of bait and lures TH 265
Car parking m’a 1.5
non-angling gears 0% 0% Flentarkuriaunch foes 170 14
Charter beatl boat hine 11681 93
mix of angling and non angling gears 0.1% 0.5% ot fuel " -8
Public franspart BT a5
Crner spancing {incl. car fual alck 841 ¢4
Figure 3-11. Fishing method proportions, © Bin n %
spend and bait collection participatja\)
Fishing methods of primary respondents in None 332-
Sea Angling 2012 (England coverage). (B)
Day expenditures. Reproduced from lto4 141. 21.2
Armstrong et al. (2013). (C) Percent 5t09 60. 9.0

respondent bait collection participation in
Wales for the year 2003 from Richardson
(2006), n is sample number, bin is

categorical activity days year

10 to 19 sofl 8.9
20 0 29 28l a2
30+ 1l 66

RSAs collect a wide variety of baits, dependent on season, availabilityinemtledtarget fish

speciesCollection methods vary but are primarily dictated by target bait speciksctor preference,

substrate and season. Different methods will have different efficietanestherefore target species

mortality rates)and most notablydifferent environmental impacgteenceit is important to understand

which species are valued bpglers and the methodmployedto collectsaidspeciesAppendix8 lists

common bai used by anglers when fishing in Walesd section3.3.3.1givesa basic description of

the major bait species.
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Figure 3-12. Bait

proportions (A) Number of trips per

species usage
year summed by percentage use
frequencycategoriesin which the bait
species ws usedin 2014, and (B) in
which the bait species was collected by
the respondents for angling trips in
Walesin 2014 (N = 131) Table (C) is
the total respondents who collected a

bait (in anypercentfrequencycategory)

divided by the total nhumker of
respondents who did not collect the
species in Wales in 2014.See

Appendix 8 for the binomial species
names.These data fronthis Surveyas
detailed insection3.2.1

(B) Whelk [
Shrimp [
Sandeel spp. [
Razorclam [T]
Rag (white) [l
Rag (king) [
Rag (harbour) [
Prawn [
Oyster spp. [l
Mussel [
Lug worm (blow) [
Lug worm (black) [ ]
Crab (velvet) [l
Crab (hermit) [
Crab (edible) [
Crab (common) [
Cockle [
Clams
1 T T T 1
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Trips per year
=0 to 25% =25 to<50%
m 50%to <75% 0 75%+
(C) Species Collection Ratio
Clams 0.77
Crab (shore) 0.74
Whelk 0.71
Cockle 0.69
Crab (edible) 0.68
Shrimp 0.66
Crab(velvet) 0.64
Oyster spp. 0.60
Mussel 0.58
Crab (hermit) 0.57
Razor clam 0.55
Rag (white) 0.54
Prawn 0.53
Lug worm (blow) 0.52
Lug worm (black) 0.51
Rag (harbour) 0.45
Rag (king) 0.34
Sandeel spp. 0.31

Page46



It is important to qualify that some baits which were traditionally provided by tmikdctorsare
now imported (ay. lugworn) andbr farmed in the case of the king réglitta vireng, with the
exception of sandeel (which apaly occasionally collectedy RSAs). Angler preferences of bait use
and collection derived frorfthis Surveyappear inAppendix8 and providean indication of favoured

baits and those which tdno be purchased or collected.

Lug worms, common shore crab, sandeel and king rag worm were the most widely used baits
according to survey respondeigure 3-12 showsthat lug worms, sandeel arking rag tend to be
purchased wheredlse common shore crdbnds to be collectedThere is also a general trend thess
commonbaits tendto be hand gatheredthis is probably attributable to thebait® unavailability at
tackle shopsPurchases of shellfistequidand even soft shelled crab ar
and Asian supermarkets, though the extent of this markatrisntly unquantified

It was beyond the scope of this study to map areas valued by RBAifcollection, it is suggested
that environmental niche mapping techniques, validated under expert knowledge, would provide a low
cost method for assigning likelihoods to areas of importance.

3.3.3.1.Collection Methodsand Impacts

3.3.3.1.1Lug worms

Lug worms areabundint on Welsh beaches, where they have a high affinity for fine and muddy
sands, buarelargely absent in muds, coarse sand and gravel (see Longbottom, Ti®&1@) are two
speciesArenicola defodiengblack lug worm) andirenicola marinablow lug worm).Both are highly
valued by sa anglerdor their ability to catch most species of fistind widespread availability
particularly of blow lug which can be fourad the mid tide level, as opposed to the black lug which
tend to be at the spring low tide maBdack lugareboth larger and more robust, which makes them
conducive to preseation by for example freezing henceblack lugare more highly valued than blow
lug. Black lugis also commercially exploited antl is possible thabver exploitation haseduced

abundance at small spatial scales

Traditionally both species were dug with akfar spade, blow lug in particular were trendhg
whendensely distributed antthese digging activitieeegativdy impact resident fauna, though this is
highly dependnt on activity level and the bentibsAn alternative method, which has grown in
popularity, primarily due to the reduced effort required, is to use a bait pump, which is particularly
effective in the extraction of black lugworm amaich reduces the volueof sediment excavatédee
Figure3-13).

10 Seehttp://www.ukmarinesac.org.uk/activities/baillection/bc19.htnfor a review of the bait collection scientific
literature.
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0

Figure 3-13. Collecting lugworm (A) digging blow lug worm, and (B) pumping black lug wor

using a bait pump.

3.3.3.1.2Prawnand &rimp

Prawnsspeciesprimarily Palaemon serratysareused as live bait for predatory species such as bass

and pollack or ledgered dead for a variety ofcgg® The popularity of prawn and shrimjis limited
(Appendix 8; 34% used, 18% collected) probably due to its highly patchy distribution at fine spatial
levels (see for example Grenfef013) fluctuations in seasonal availabiliffRodriguez 1972)yand
difficulties in transport and storage. serratusare associated wittsublittoral and mid to lowevel

rocky shores and hawe preference for sheltered watéRodriguez 1972)Prawns are captured for
recreational use by rigtg with a hand net in rockools and areas with high macroalgal coverage
Drop nets and dedicated traps may also be employedugh no formal scientific literature is
presented here, prosecution is suspected to be low and to have minimal effect blabdatd For

further information orPalaemon serratupertinent to Wales see Grenfell (2013)

The brown shrimpCrangon crangoninhabits the muddy and sandy substrates of the shallow
subtidal and sublittor&®d The use of brown shrimpy RSAs issimilar to that of P. serratus though it
is less valued as a live bait due to its smaller average size (expert knowhsglgendix8; 22% used,
15% collecte). Brown shrimpis captured for bait using a push yistwidely available and impacts of

collection by anglers are likely to be negligible due to low kewétollection activity.

3.3.3.1.3Rag worms

Each of the threspecies of rag worm collected for bait aregduith spade or fork, though each
speciesnhabits different substrate types. The primary bait species is the kinglitsg {ireng which
is extensively farmed for supply to tackle shoppendix8; 61% used, 21% collectedjjey inhabit
littoral and sublittoral mixed muddy sandy gravels, and are highly valued as a bait, for their wide
appeal to many species, but in particular for bass and floadfibr wrasse and pollack (expert

1 http://ffisheriesconservation.bangor.ac.uk/wales/documents/27_000.pdf
12 http:fwww. marlin.ac.uk/Izspeciesreview.php?speciesid=3078
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knowledge). The general availability of farmed worm has probably reduced the importance of rag
worm bedsand digging activity is probably significantly less than that for lug worm, though

exploitation in the past has beligh and may haveeen unsustainab{€oates 1983, Olive 1993)

Of the other species, the white rag worgghys caecaand Nephys homberg)i are very highly
prized. They are found in the littoral and sublittoral zones in sandy sediments but despite their high
perceived value to sea anglers, theilisation as a baits below thatof the lug worms and king rag
(Appendix8; 26% used, 4% collected). Lowenngler usagéevels areattributed tothe difficulty in
locating and storing therfexpert knowledge)The harbour rag worm is very wide spe preferring
estuarinemuddy sedimentsid level of exploitation was unexpectedly high accordinghs Survey
(Appendix 8; 56% used, 25% collected). This high explodatmay be explained byonfusion with
other specieby respondentasexpert knowledgsuggestshat actual exploitation i®w. The harbour
ragmay beopportunisticallyharvesédwhile collecting other bait species or hand gathering.

3.3.3.1.4Sandeel

Lesser andjreater sandeel are a popular bApgendix8; 66% used, 21% collectedherethey are
primarily purchasedrozen from tackle shopsVhen dead, sandeareledgered for a wide variety of
speciesand areparticularly popular when targeting the ragscombination with squidThey are very
highly valued as live bait in particular for bass, primarily from boat platforms where a live well will be
installedto keep them alive for the duration of the fishing trip, taegoccasiondy used by shore and
kayak anglers (expert knowledge). The high usag# primarily be from anglers using frozesand
eel nevertheless,ane tackle shops and other retailstgply live sanael when in seasdn between
June and around late Septenthand these will almost certainly lmapturedlocally and can bean

important part othe business modealf some RSA service providers.

Sanckelinhabit shallow waters over sandy subssaiad will bury into the sand as an go&dator
strategy®. They are not commonly harvested by sea anglers for bait (expert knowledge) owing to the
specialist equipment required to catch thendto keep them alive. Anglers typically harvest them
from the shore with a seine net, or, probably more frequently, using a towed net from a boat, where
they will frequently be capturegind kept ina live well for same day useéAn alternative method is to
use asancbel rake, but this methodhas largely been superseded with the availability of cheap nylon

netting

Benthic habitatare unlikely to sustain damage from harvestiohge to the light fishing gear used
and the high mobility of the sediments affect€he mesh sizef sandeel nets will be small (<cin)

and their capture will undoubtedly be associated with a bycatch, however the netting acteaty of

13 http://www. marlin.ac.uk/speciesinformation.php?species|D=2480

Page49



anglers is thought to be minimal amtbtailedresearchon RSA prosecution levelsaind associated

impactsis probably unnecessary unless spedifaal concerns are expressed.

3.3.3.1.5Shellfish

Of all the shellfishEnsisspecies were the most commonly collected and asduhit(Appendix8;
39% used, 21% collectednsisspp. are valued by sea anglers and local extirpation by hand gathering
or other methods for commercial sale, or grey marketeering may negatively impact sea anglers. Levels
of exploitation ad the effects of harvesting of other bivalve species and molluscs (e.g. the common
whelk) in Wales by RSAs are not known, though is minimal and primarily opportunistic in nature (for

example whelk may be encountered at the spring low tide mark whiletocw|Bnsis).

3.3.3.1.6.Shore velvet hermitand @lible crabs
Crabs are highly valued as a bait and are used for many species, but in particular bass, smooth hound

and autumncod. Crabs areaflected for use during ecdysifjey are known as peelers just prior to
moulting and soft crab (softies) after moulting, but while their exoskeleton has not completed
hardening. Crab species habitat affinities are
edible crabs wilgenerally be opportunistically harvested while gathering shore crabs, as both velvets
and ediblegend to befound nearthe spring low water mark. The shore crab was the most widely
harvested baitAppendix8; 64% used, 47% collected), this may be attributable to the ease in which
they can be keptheir ubiquity on the shore line and the#putation as anxeellent bait in particular

for bass, codflounder and smooth hound.

Shore crab are also captured with refuge traps, with anglers and professional bait collectors laying
crab shelters around the mid shore liAeariety of shelters are useypically car tyres, roofing tiles
or half pipe guttemg. Crabs approaching ecdysis seek refuge within shdl@&tson the shorevhere
they are then collected. Traps are laid in ptaof low tidal and wave energy amage typically
associatedvith muddy substrates, and thmay be used year on year and beedmghly valued by
local sea anglerparticularly during early spring and autumn where the densities of moulting crabs

across the shore are low

Removalsof crab can have negative impacts, in particular rock turning which can be extensive
(Johnson 1984)crab shekrs could reduce this activibyut there has been no assessment of its impact
on Welsh venuedn broader terms detrimental impacts have not been strongly evidenced but could be
primarily assbtbohtédiwvbhvedoin regular “shel't
Certainly the popularity of crab as an angling bait would mean restrictions on crab trapping and

collectioncouldbe expected to negatively impact sea anglers and commercial bait collectors.

14 http://www.ukmarinesac.org.uk/activities/baillection/bc2_6.htm
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3.3.4.Angling Location Preferences

SurveyrespondentsN = 136)ranked 12 different shore location typescording to their preference
(Figure 3-14A), surf beacaswerethe most popar within the sample, followed by sheltered beach.
Least popular werkayak andpower station outfalls and promenadéke low ranking of kyak and
power station outfall location types wasdoubtedlyattributable in part to the availability of these
platforms, with therebeinglimited warm water power station outfalls acra&sles andnly 7.8% of
anglers participating in kayak angling according to Thiss&u(noting a likely avidity biastowards
the kayak platform

Venue types which elicited the strongeanking polarization Kigure 3-14B) were the afloat
platforms, indicating that anglers who accept the additionats of thesenethod® which tend to
have higher CPUE (Richardson 2006, Armstrongt al. 2013a$ hod a strong preference for them
Anglers who do not choose tcslii afloatexpress the lowest preferenfar afloat platforms The
polarization scorgeof Figure 3-14B suggesthat seaanglerson averageare ambivalent to estuarine
creek systems, and piers and breakwatbmigh individuals may still highly value such aréastheir
particular unique quiies (for example estuarine creek systems can be particularly productive for thick
lipped grey mullet) In totality, these results are almost certainly subject to a large avidity(deas
Figure3-2A)and i n terms of Gouwgee al®810, Gbudge and Maorris 2a11) o n
casual and novice anglers were under represémtéee sample hendbe preference ranking efasy
access venues (e.g. promenades) mayngerrankedwhen compared to the location ranking in the
angling population as a whole.
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(A)

(B)

Figure 3-14. Angler venuetype preferenceqA) Weighted ranking of venue types t
preferencelower is better), red line is the meam & 6.5). (B) Blue bars: sum of top
ranked venue types{iveight = 1, 2¢weight = 0.5, 3we i g h 8); red bdrs: fim-o
weighted bottom 3 ranked venue types. Polarisation score is the sum of the t
bottom 3 ranked values, interpretable as venue types which illicit a stronger re:
(both positive and negative) to venue type. Highest three pdiarisscores are boldec
N=136.

3.3.5.0ther Recreational Fishing MethodsUsed by Anglers

The primary focus of this study is recreational sea angling, however other methods are employed by
the recreational sector to catch fish in Welsh waters. It is impobabe aware of the extent and
impacts of these methods under marine spatial planning and to track temporal changes in activity levels
to determine if increased assessment effort would be justified. Some methods may also be perceived as

potentially conflicing with commercial fisheries, as exampled by crab and lobster hobby potting.
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