Recreational bass anglimg Wales:Approachego
data collection anthe distribution of angling effoin
the recreationaturopean ea bassicentrarchus

labrax L.) fishery.

Thesispresented to the University of Wales for the degree of Master of Sci
By
Graham George Monkman

October 2013

School of Ocean Sciencgdgniversity d Wales, BangagrMenai Bridge, Anglesey



a. DECLARATION AND STATEMENTS

This work has not previously been accepted in substance for any degree andéasng«
concurrentlysubmitted for candidature in any degree.

,,,,,,,,,,,,,,,,,,,

Dat e ééééééeééééeeeeeéeeeeee.

Statement 1
This thesis is the result of my own investigations, except where otherwise stated.
correctionservices have been used, the extent and nature of the correciearigmarked in
a footnote(s).Other sources are acknowledged by footnotes giving exphéirences. A
bibliography isappended.

Signed €Eééecéecééeéééeéécééeecéeeé. (candid

Dat e ceeeeééecececéeeceececécécececece.

Statement 2
| hereby give my consent for my thesis, if accepted, to be available for photocopying ¢
inter-library loan, and for the title and summary to be made available to o©
organisations.

Signed cééecéecéeééeééecééeecéeeceé. (candid

,,,,,,



Recreational bass angling in Wales: Approaches to data collectior
the distribution of angling effort of the recreational Sea bass

(Dicentrarchus labraxfishery.

Graham George Monkman

bass@mistymountains.hiz44 (01248 715436

b. EXECUTIVE SUMMARY

This studypresents the extent data availabl®n the recreation&uropean sehass(Dicentrarchus
labrax L.) fishery within Wales seeking tadentify and assess exploitable, low cost sources of catch
data and to explore new and novel means of collecting data in the future. It is anticipated that these
novel approaches will contribute to the sustainable management of the species within Whelshlterr
waters by contributing to the development of national data collection strategies to help the Welsh
Government meet likely futureequirementsunder the ECs Data Collection Framewo@ouncil
Regulation (EC) No 199/2008

Catch information gathereduring the3 month extent of the projecfives relative seasonal and
spatial recreational angling effort of the sampled data across Wales and is providéoresf af
concepd for the data collection methodologies outlinebh particular the novel exptation of bass
catch data published to angling forums is explored and demonstrated to yield numbers in excess of
other sources hetia compared. It is anticipated that this methodology could offer a low cost and
reliable pool of recreational angler infoation of utility across multiple disciplines including coastal
management and directed coastal services, sustainable fisheries management and to more efficiently
direct national scale survey assessments of recreational angling in the future.

The specificdon for an online angling diary and associated smartphone application are presented,
however evidence suggests that such amplication, delivered in isolation by a governmental
associatearganisationwould fail to provide sufficient catch records tetifly any investmentyith
estimated adoption rates f@wer than30 usersfrom visiting and residerdnglersprosecuting bass in
Welsh waters.

Specific report findings are summarised under the abstodicdections2. Recreational sea bass
catchrecordsin Wales scopeand new methodsf data collectionand3. Recreational bass angling in

Wales: Trends inspatial and temporal effortvithin sampled populations
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Chapter 1

1. OVERARCHING INTRODUCTION

1.1.Context

This thesis was deliverad associatin with the Bangor UniversityBU) lead projectSustainable
Use of Fisheries Resources in Welsh Watenger funding provided by tteur opean(EWni on @
European Fisheries Fun@EFF with monies allocatedo the Welsh GovernmenWG) (Welsh
Government 2013jo ensure itdisheries meet the requirements of the 2002 reform of the Common
Fisheries PolicyQFP) (European Fisheries Fund 2011I)he Sustainable FisherieBroject SFP is
integral to the implementation of the VeiGWales Fisheries Strategy 2008AG 2008)which details
the approach for fisheries management across all sea fisheri#gles including the ecreational
sector, to 2020.

SFP isprimarily concerned withspecies identified as commercially importamtd includes the
European ass,Dicentrarchus labraxwhichis a common target fdooth thecommercial inshore fleet
and recreational sea fisheRSF (Nautilus Consultants Ltd. 2000, Goudefeal. 2010) Despite no
specific assessment of the economic contrilbutf kassprosecutionthe gross revenue lossesider
complete remoMaof the recreational and commercial fishdior all specieslanded fromWelsh
waterswas estimated at £118 million and £101 million respectively imtZRichardson 2006and
though thesterling value of bsslanding arerelatively small forthe commercial sectmt & 2% o
total (Burgess 2010)it is of high (thoughormally unquantifiedunder peer revieywalueas atarget
species for the recreational fis{BASS 2004)

As implicitly implied in the inclusion obass within the SFP, the extent of iMelshbassfisheryis
not fully quantified a positioncommonto this nonquota species withilCES divisions Vlla, VIIf
and VIIg (Appendix ) (ICES 2012f) Bass are vulnerable to overexploitation, having high post
juvenile geographical fiddlf (Pawsonet al. 2007) and ICES still considers the stock to ld#ata
limited (ICES 2012d)while beingsubject to increased fishing pressure, particulduljngthe last 15
years(ICES 2012f) This position has lead to an increased focus atehnber state level to improve
bassreporting, a sensible undertaking shouldds become subject #ototal allowable catcliTAC),
therebybringing the speciesinderEU Council Regulation 1224/200&nd subject to reporting under
the Data Collection FrameworkDCF), though this instrument does not apply to recreational shore
fishing at the time of writing The SFP therefore will serve both to meet future letisa
requirements while serving local cross sector fisher interests by entheikgowledge is in place to

sustainably manage Welsh fisheries.

13



Chapter 1

1.2.Bass hology

A comprehensive treatment of the species is given in the defingwew of Pickett and Pawson
(1994) with more recent works as referencémweverthe following overview of the species is
provided for context

The Europeandss is an iteroparous oviparous batch spawner and is gonochr{Mistia and
SaborideRey 2003) Sex determination is polygenic and affected by temperdRiferrer et al.

2005, Vandeputtet al. 2007)and the sexes display dimorphism in size and groatds(Saillantet

al. 2001) Tagging by Pawson and Pickett (1996) of 2205 specimens taken over 8 years gives key
morphological and maturity data for UK Bass and the following information references his treatment
unless otherwise specified. Bass gonadal maturation is strongly associated with length rather than
age, total length (TL) at first maturity is 32 cm and 42 cm for males and females respectively, with
maturity between 4 and 7 yrs, females have significagrihater length at age for ages > 4 yrs and a
separate study by Saillaetal.( 2001) esti mated female weight at
2 yrs (with some yearly fluctuation). Growth was isometric in both sexes (adjusting feyéaira
condition variations), with condition for mature fish north of the Severn estuary maximising between
September and December then decreasing during the breeding season before recovery commencemen
in June.

Bass are widely distributed throughout the coastal watieEumpe andrigure 1-1 shows their
comparatively high occurrence in the coastal watethe®fUK The tagging study of Kelley (1979)
between 1971 t@975 = 912) showed different migratory behaviours between juveniles (< 32 cm)
and adults (2 cm), with adults migrating to spawning grounds offshore of South Cornwall starting
in November and returning through May and June. Juveniles in contrast do not undergo the migration
to the breeding grounds and have been found to stay relativelytoltsgging pointgPickettet al.

2004)

Felative probabilties
of oCourrence

B oo -1.00
0,60 - 0,79
040 - 0,59
0.20 - 0,39
0.01 - 0,19

e ' i
Figurel-1. Range oDicentrarchus labrax
based on standardised distribution as indicated by key. Map
reproducedrom Kaschner et al. (2010).
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Chapter 2

2. RECREATIONAL SEA BASS CATCH RECORDSIN WALES: SCOPEAND NEW
METHODS OF DATA COLLECTION

2.1. Abstract

Primary sources of effort and catch data for the recreatibaa$ fishery were femnire charter
skippers, online forumand angling clubs Angling magazineprovided no aagrate indication of
effort with their specimen records and organised historical surveys taagetedhigh footfall areas
exampled by competites matches and popular summer venliks Llandudno pier and Holyhead
breakwater which aneot associated with the prosecution of b@esarson 1968, Gammon 1974)

Clubs had low yields of valid datsourcescontainingbasscatches with only 4 (9%) actively
organising bass targeted trji&of which were in South Wales and 1 in North Wales. Response rates
were also poor with 29 of 4{%2%) neglecting to reply In contrast nomesponse rates in charter
skippers were 2% with 20 (369p)osecutingass, 8 of which maintainezhtchdiaries. Match cards
from organised competitions and observation surveysnérily provided by Marine Ecological
Solutions and limiedd to North Wales) yielded 51 records of bassnfi26,000 gear hoursffort
howeverwasaccurately recorded

Aside from the exceptional diary of a single rod and line commercial fisher (terminating in
November 1994), forum mined data provided gheateshumber of record returns with 1,456 (76%)
measure®f individual bass and 1,272 3%) recordings of catch numbesiad> 50% of these data
had an associated effort measufeorum dataderivedundera trial methodology provided the most
consistent year ogear catch numbsnM = 51.4 £14.0) andndividual bass measure recordgl €
168 +45)betweer2006 tothe presenteptembeR013.

Under scrutiny based on a small ramdom poll i = 67) presented hetig, the viability ofan
online Software as a Servicangler diaryapplication delivered in isolation by a governmental
associated organisatioremains to be proven with estimated adoption ratdewér than30 users
from an estimatedvisiting and residentcross Walesangling population of 40,00¢Nautilus
Consultants Ltd. 2000)The key factors influencing user adoption within the survey sample were
usability, security/data access concerns and low personal utility. Support for the data collection
parameters defined under the specification was good with 84% agreeing they were of utility. Poll
results indicated that providing a smartphone application would boost application adoption by 2

within the target angler population of 40,000.

15



Chapter 2

2.2.Introduction

Firstly we need to definthe termsrecreational sea anglingecreational sea fishingnd hobby
fishing as thg are open to interpretatipRawsoret al (2008) gave a comprehensive treatment of the
subjectand the range of terms employed across the Bardge andconfusing This thesis uses the
following definitions:recreational sea anglif®SA) is the capture of fish by rod and line where the
fish are not subsequently sold, recreational sea fi{i®F)is a superset of RSAyith the no-sell
directive, but covers the capture of &lfish species by any methodHobby fishing is a subset of
RSFand encompasses recreational netting and potting.

The recreational fishing sector in Wales is spatially and temporally heteroggii@ohardson
2006, Goudget al. 2009, Goudget al. 2010) this is unsurprising as the coast ranges over 2740 km
(at scale 1:50:000f highly variable Welsh shoreline and bass are targeted by a variety of methods,
including lure fishing withspinner$and othercartificialsg live-baiting under float or by freelining,
ledgering a bait on theea floor netting with seine, gill and thw nets and spear fishing across a
variety of coastal environmentspm surf beaches to high energy reef systéfearson 1968, Ladle
and Vaughan 2003)

RSFs will frequently report that they Ve little impact on fish stockiowever with particular
reference to bassultiple studies have demorated that recreational catch candeenparable to the
commercial tak€lCES 2005, Herfauet al. 2010, ICES 2012d, ICES 2012fhis demonstrates that
if bass are to be correctly managed, as surely they must as such an importanttbpecibe RSF
sector must beaccounted for, yet thabove factorsmake assessmentsogjistically difficult and
financially expensive The challengesare exacerbatedy the recreational sectohaving no legal
registration or licensing requirementgich in other countriesprovide a samplingframe closely
mappedto the RSA populatioras exampled by US Marine Nation&lisheries Statistics Program
(NFSP 1987) Well understood target populations and their sampling frames greatly improved the
implementation anall aspects of thetatistical analysis ahoseassessmest(Pollock et al. 1994,

ICES 2009a) it is therefore important under thaurrent socioeconomicclimate that novel and
comparatively low cost means of assessing the Welsh bass mtakéishery are investigated both

to ensure the fishery is sustainably maintained and to meet likely future reporting requirements under
EC legislation.
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Chapter 2

2.2.1.Aims and Objectives

x To identify and assess the extent of existing data sources which recreat@fishees

may provide on their bass captures within Wales

i

To document the catch record yields from ithentified recreational angler partitions to inform
where data collection effort may be best directed in the future

Partition the recreational angling sector within Wales into logical groups and obtain their
historical records for collation and examination into a single repository offiatawhich
estimate of catch per unit effortsize measureseffort and spatial emporal patterns of
recreationabass angling may be identified by future studies.

To investigate new methods of collecting angler effort, catch and individual bass measures

with cost eféctive methodologies to ensuttee establishment of long term timeriss of

data for temporal comparison.

i

Produce a specification for a Software as a Semwele and smartphone diary application for
the colletion of RSA fishing activityon a regular basis and with reduced uncertainty

To establish if such an application would offer a return on resource invesintenns of data
returns.

To investigate other novel technical solutions to the collection of anglingfrdetepersons
prosecuting bass withiwalesfrom whatever sources mé identified as availablend which
meet previouslydefinedcriteria and to present methodologies on how thesgrces may be
exploited.

17



Chapter 2

2.3.Methods

2.3.1.The scope of atch record sources in Wales

A variety of RSFcentric entities, likely to maintain historitaatch records were identifisdom
personal knowledgend discussion with colleagues BU, NRW, CEFASand Marine Ecological
Solutions theseentitiesarelisted inTable2-1.

Table2-1. Listing of entitiegelated to or within the recreational sea fishing settarmay hold historical
time series of recreationeatch data for bass.

Type Description

Angling guides Individuals, typically highly experienced in the pursuit of bass, \
run a paid service to tutor private shore and kayak anglers in tr

capture of bass with rod and line

For-hire charter boats Powered boat, frequently licensed to operate far offshore for th

purposes of carrying anglers to catch fish who pay a fee to the

skipper.
Independent, academic ani Existing data collated by organisations itwaal in the assessment
governmental bodies of RSF, derived from the above sources via traditional survey
engaged in fisheries methodgfor example intercept and telephone surveys)
Online source$ forums World wide web(www) derived information, almost exclusively
and social media published by private individualshough also charter boat skipper

and sea angling clubs

Private individual fishing
from a privately owned Individuals owning a powered water borne vessel

boat.

Privateindividuals fishing  Individuals fishing from shore or kayak. Kayak anglers are

from shore and kayak included in the shore category, despite on occasion ranging pa
6 mile limit, as they are not restricted to slipways for launching
the vessel isery rarely power assisted (somay use an electric

motor).

RSF Clubs Organised groups of anglers, often running informal or formal
competitions, frequently providing accesseduced costo for-
hire charters, access to venues which may otherwise hmibéf

(restricted docks for example) apdrsonalnsurance.
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Federations Umbrella entities to which multiple clubs are affiliated, typically
providing a unified voice for anglers at the sepmlitical level.

Sea angling magazines Several periodicals are published aimed at recreational sea an
these carry reports of trophy fish, submitted primarily by individ
anglers.

Entities initially targeed for discussiorregarding theextent of theirhistorical catch recordaere
federations, clubs and fdrire charterskippers primarily because contact channels wereliplyb
available on thevww; in sea angling magazineand because they would be amenable to being
contacted as part of their day to daysinessoperation. Expert advice from NRWpersonnel
indicated that these sources were most likelgnéantain catch recordsnd that datavereanticipated
to minimisegeographical and temporal covariabgsrepeating angling trips at the sanoedtion and
time across yearsThe federation WFSA and the club BASS were also approached and amenable to
cooperate with the work.

It was considered that intercepting individpaivateanglers who successfully target bass would be
time consuming and inefficierih view of the study aege coverageand thoughthis method is a
mainstay of traditional survey®ollock et al. 1994)it does not meet the criteria of being repeatable
year on yeaat comparatively low cost Anecdotal evidencand theWelshPilot Surveys of2007/8
(Goudgeet al. 2009, Goudget al.2010)indicate that successful bass anghaesa rare population in
formal survey terms&nd also protective of their lodams and catch history with respect tasbk for
fear of localised extirpation dyshersexploitingthe specie$or profit.

Unfortunately the maagine based trophy catch datampiled by Richardson (2006yere no
longer availableand as Richardséns s irfdieased, it is not possible to obtain effesgtimatesrom
this source The two largest sea angling magagihg readershipSea Angler and Total Sea Fishing
were contacted, however neitheagazineholds catch reports in a well formed electroniaviatand
therefore ndurther consideratioof theseresource wasmade

Bodies engaged in fisheries resdmprovided invaluable feedbatkoughhistorical datasets with
bass catches were limited athere is noregular RSF assessment in Wal&&arine Ecological
Solutions(MES) had received a large number of match cavbdih record theatchesof individual
anglers dring formal club competitionsIn addition data frominterceptand observationadurveys

wereobtained

1 Thesedata was made available on 16th October 2013aesbw held by professor Michel Kaiser, School of Ocean
Sciences, Bangor University, Menai Briddeglesey
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Following initial scoping, lte following sources were identified as the most likelytovide a
reasonable return of catch datihe methodology for theollectionand collation of their datare

outlinedas follows:

2.3.1.1.Clubs andskippers

It was anticipated that both clubs afmi-hire charterskippers may keep records pertaining to
catches,clubs in particularwere expected to maintain historical results of specimen catches by
members along with match card results @6e1.2. Hence acontact list of Wales based angling
clubs was drawn up from WFSA recorét®m the online forum&Vorld Sea Fishing and Wirral Sea
Fishing(Thrussel 2013, Wirral Sea Fishing 2018w searchand individual details passed on by
WFSA and BASS

A list of charter skippers was compiled primarily fromwvww.cbuk.co.uk with smaller
contributiors from web searches, Sea Angler Magazine, Total Sea Fishing magazine and angling
forums. Enquiries were directed to tBeafarersRegistry, and the Marine Office who informed the
author that no comprehensive registryatfhire charter boatgs held.

Priority was given tanaking contact by telephonillowed by email theffinally web formwhen
contacting an entity to discuss the availability and extent of their available data response was

achieved in three contaeventsthen no furthecontactwas attempted

2.3.1.2.Club match cards

Match card data were deed from two primary sourcedhé firstfrom competitiveshore matches
(competitivg held by fishing clubswhere attendanceagerefrequently in excess of 30 anglefhese
data were provided bMarine Ecological Solutiongwith the exception of one time series from a
Tenby shore angling clubyho obtainedthe resultdrom matches held iNorth Wales during their
work on the 2007/8 pilot surveys previousiieferenced To qualify, shore matches amitlined
above do not target bass, and may frequently be held to mingatshes across all speciesRiM,
Pers Comm)

The second primary sourees from boat based angling clulisesewereinformal competitions
between members, either onboard privatesets or on a privately chartered botitese will
deliberately targetbassby employing methods designed to maximise catch #e clance of
capturing specimen fisliéss targetedin contrast to competitive matches

Sources wereprocessed in the same men, d results were reviewed and the location,
participant number, date, duration and any bass catckesnfsiasure and number) recorded. Source

details werenotedto ensure later stratification by data source type remained possible.
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2.3.1.3.Forums

It was knavn to the author that online forumegere used extensively by RSAs to report their
catches, initially these were discounted adata sourcalue to thevolume of records requiring
review, theheterogeneity of the reporting population amelikelihood of prestige bia€Campbellet
al. 2001) however during the progress of the thesis, difficulty in procuring fiata the sources
outlined abovéead tothis decision being revised'he bulk of anew methodologyin mining online
forum datais dealt with insection2.3.3 A high level summary of the data derived thierés
presentedh section2.4.3

2.3.1.4.Survey data

Several angling surveys have been carried out ovarabi 0 years to profile and assess angling
activity and estimate itseconomic valugthese surveys represent a lamggenditureof human
resourcs, particularly where intercept interviews directangler observation have beesedasthe
survey instrumest however dta so derivedendsto yield CPUE, effort and fish measures
reducel recall and prestige biaghen compared by indirect contankethods which rely heavily on
respondent recafPollocket al. 1994, ICES 2009a)

Survey data wer e o0bt aihesie(Richdrdsanr2006thedNRW FighBlapn 6 s
Moén project (NRW 2013)and the North Wales Recreational Pilot Surveys of 2007 and 2008

(Goudgeet al. 2009, Goudget al.2010) they wereexaminedor incidences of bass catches.

2.3.2.Modern approaches to data collectionAn online angling diary

The cost and difficulties faced in condungt surveys of recreational fisheis well establish
(Pollock et al. 1994) hence passive methods to harvest data from anglers could tedgcterm
costs and ensure the continued collection of data beyaentifetime of most single project survey
efforts. What followstherefore is an outline dhe design andpecificationof a Software as &ervice
(SaaSkapplication through which RSFs could record their catthaseet the criteria ofraalternative
low total cost of ownershipolution to providing long term data series of recreational angling catches

in Wales, and possibly beyond.

2.3.2.1.Preliminary scoping

The initial step identified the @andidate wariables to be collectedhesewere determined with
expert consultation from MES and NRW.ariables identifiedverereviewedand normalised inta
3 tier hierarchical structure, withariables assigned to the relevant tidtese wereangler, an

angl ero6s trip, theradglera tatchTiipeandlcatchv Getds wete idaeumented and
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disseminatedo both MES and NRW, and tthe angling organisations WFSA and BAS&gather
feedbacKkor furtherrefinementof the specification.

Following feedback, lie resultingrefined variable lisinformedthe questiosof a market research
poll targeted at recreational sea anglers to gatperion on theattitudes and viability of &aaS
websiteand companionsmartphone application Of particular importance was if the invesnt
required to produce suchSaaS application would find sufficient support to justiifgt investment

2.3.2.2.Recreational angler opinion poll

Restrictedresources and time made survey methodologywith parametricsample statistic
estimatorssuitable forextrapolation to anglgoopulatiors unrealisticin this instancehereforethe
survey instrument and its dissemination were chaseepting dikely bias with a design incapable
of providing statistical means of correction. This autuggests that éhbiasdirection would be to
inflate estimates of anglers wishingusean online diary soesults would be interpreted as 6 b e s t
c as e .oThe logoalvasistherefore ighat if the best cadails to bedbesb enoughthenany
furtherinvesimentshould be consideredith caution

The survey instrument was a 5 point Likert scale based gedigned to fit on a double sided
page of A4, the poll is reproduced iAppendix Il. The scale and its phraseology were chosen
based on Jones and L&0O(3) and due consideratido avoiding bias in questionnaire design was
given(O'Muircheartaigret al. 1993, Lietz 201Q)

The questionnairavas published online using Survey MonKé&jnley 7/Jul/2013andrequests to
complete the pollvere postedon popularwww sea angleforums theforums provide a secondary
(simplisti means of gauging interest as thember of peoplédavingviewed the posis recorded.

In addition to forum promotion, emails were sent to contacts gathesedoutlined in2.3.1
encouraging completionTwo open club matches were attended where anglers were interviewed in
person, or, ifinconvenient given the survey in a prepaid @hepe for completion and retuat a

later date.

Questions were intended to elucidate several aspects of the application development; the amount
of information respondents would be willing to provideg fieatures and information they would
like to use andhe viability of a companion smartphone application.

Relative esponse frequencies were aggregated across activity level stratifiéationsual
examination of response trendmd plotted on a diverging stacked bar graph facilitate
interpretation(Robbins and Heiberger 2011Frequency analysis was carried out in IBM SPSS 20
(IBM 2011).
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2.3.2.3.Estimates of the number ddpplication adopters

Toprovidead best cased a&sumbendd adepters in Waldhe numbert of people
exposed to a poll completion request was reabfde each dissemination methfaherepossiblé.
For forums the number of thread viewasused.

The questonhow oft en do y ou wase mcluded and magicked theg e ar
high/medium/low activity stratification determined in a national survey undertaken in 2003 by
Research Surveys of Great Britain (RS@GBspondents were also requested to provide the name of
their web browser software and smpione ownershigo inform softwaredesign decisions (for
example, if only 3% of anglers were using Internet Explorer 6, would ensuring IE6 compatibility be
justified). UK wide statistics on web and mobile device use were acc@dsdulscuits 2012and
presented for comparisotunfortunatelyr e s p o rrates pattitiolded by survey collection method
were too low tdurther partition by the RSGRBctivity stratificationandsotheforum yield ratealone
was used witlall questionnaire responses pooled.

The total estimate of resident aniditing anglers to Wales of 40,00Blautilus Consultants Ltd.

2000) was taken as the target populatiand equatiof1l] was used to estimatde number of

application userp where P; is the sea angler populatiofy,, I'm,I'h arethe proportion of low

medium and high activity anglers & ; S, Sm, S arethe ratis of low, medium and high anglers

who said they would slightly agree or agree to using an online diary from the survey,sample
including all anglers(partitioned by ativity level) who read the forum posts requesting survey
participatiod. C is the SaaS industry conversion ratemeasure of mean user numbers visiting a

¢ o mp awelsibes(or otherwise contacted with targeted marketing) tak® up servicesA value

for C of 0.07 wastaken from MECLAB(2011). Table2-9 in the results section breaks down the
calculdion into its constituent steps and should be consulted if methodological clarification is

required.

N 0 i o) [1]

°This adjustmenis intended o account for the authordés assumption of sel
would be more inclinetb take part in the survey.
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2.3.3.Modern approaches to datacollection: Text mining of online reports

Catch record yields from traditional sources weparseand logistically difficult to obtainthe
author was aware of a large collection of historical digjgosted by RSAs onwww forums, hese
historical datahad the potential to be a productive source of catch recdrtle following section
outlines a trial methodology for the extraction and data handlitigese largely unrestricted frésxt
reportssubmitted to angling forums by recreational angléfsie data extracted is later usedthie
examination of sampled effort undssction3. Recreational bass angling Wales: Trends inspatial
and temporal effortvithin sampled populations

2.3.3.1.Forums and threadJRL extraction

The most popular seangling forumson the wwwwere identified and where necessary accounts
created to access submitted angler repodedthreadd. These hreadsare found in a dedicated
6f ol der 6 wiobtsteramthy Figure 2-1f ilustrates the principle For popular forums
threads will be postedcross mangeparate pages, the URL for each of these pages is examined and
links manufactured programmaticalfthe pos-link URLS). These postink URLs were submitted
to a web scraping todlor scraper]Outwit Technologies 2013yhich wasscriptedoy thisauthorto
remove the pertinent URLS to individual angler submitegabrts (report URLS),raextractedeport

URL then links to what is the equivalent of the page wéditional angleis dlary entry.

[ L T L Ly (¥ L S PRy I PR N LNt R R N T S I e T e g

e The folder UK. Catch and Venue Reports and Advice HIERE e

~ Char
E Link to Charter B oats UK, the home of chérter boat reports and av ailability .

K Catch and Venue Reports and Advice

*T9 South East Catch Reports & Advice 7 Viewing) = Threads:
g Covering Essex angi<ent. & 31,166
Sub-Forums: Posts: 301,015

& Buy Tadkle in the WSF Shop, [0 5outh East Meets, [J South East Classifieds,
3 5 outh East Local |angling 5 ervices

¥ A subfolder, containing threads & (72 Viewing) =
j..—"’ e B ek )
Sub-Forums:
L Buy Tacklein the|  This folder contains 31,166 individual threads started by
[0 50uth Coast Class  forum members. Dther forum members have responded
"% South West Catc to those threads, creating 301,015 seperate posts.
—r Cal B SR SUuNpU | [ U S SN [ | NIRRT . s | N oo

Figure 2-1. Screen capturef a public online forumat http:/www. worldseaflshlnq com/forums
Relevantfeatures are labelled. The first post in a thr@ad shown) is that made by the thread autl
In a report folder (exampled here as South East Catpbri2eand Advice) this first post of a thread
likely to contain information pertaining tecreational catches of sea fish.

3 To minimise target web server loads, scraper page requests must be limited to 1 every 10 seconds and should only run

between midnight and 7 am.
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2.3.3.2.Scraping and handling othreads

All forums were handled with the same protocol (though each requires sepdratiéon scripts)
as follows:ThreadURLs werecleaned and processeagherenecessary and theeraper programmed
to interpret thethread URL format from which all repors had theirdate title and report tex
extractedenmasse. These scrapethreadswere imported i@ SQL Server(Microsoft 2008)for
subsequent processingA list of word substitutiongor spelling errors and colloquial termegas
created and executed in SQL Ser vhenceall(nbtances &¢ x a mp
0 s i |were placéd withbas$) to simplify subsequent processjrbis is necessary to improtiee
yield of reports withpotentiallypertinent data.

2.3.3.3.Thread post download processing

The author developed an application in Visual Sti2h08 (VS) (Microsoft 2008a)using the
SharpNLP library(richardn 2006) The SharpNLP library was initially assessed for advanced NLP
processing however within the project time sdhis wasuntenableand SharpNLP wagsel to split
sentences according to a natural language procegkibg) rule set N.B. though it appears

deceptively simple, sentee splitting is a complex task.

2.3.3.3.1 Extracting sentences with catch information

To identify sentencegontaining keywordsnd numeris likely to indicate a platforme(g. boat
or shore), an effort measured. fished4 hours to high tide)the number of fish caught (e.g. landed
half a dozen silvers) and measures of size (e.g. caught a film#sdpersonal knowledge and
angler reports were revieweaahd a library of these key words and short phrases colkdtbih the
database and as program array8entencesvere compared by th¥S application and if they
matched the necessary criteria tivegre extracted, tagged and finallyitten to the SQL Server
database for manual processinghe extraction process was iteratively amended throughout the
processing of the data to help improve extraction rates and reduce missed reports, at the cost of

increasing thenanual interpretationf extracted sentences.

2.3.3.3.2Georeferencing threads

To identify the location of the angliractivity it was necessary to build a listpfice names used
by anglers. Names from a national gazetteaVafes(GeogData 2001yere obtained, in addition
the UKHO admiralty maps were reviewed and likely feature names within nhat&almile limit
added to thenameslist (e.g. maritime names ofandbanks, reefsleepsand submerged/drying
rocks.
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The www was used to identify fishing location colloquialisms and a subsample of downloaded
threadsrom each forunwere reviewed to extract further locaticasdthe geographical positioof
colloquial names was identified and mapped to the nearest formal place rizanhthreadwas
then checked by the VS progrdor the presece of any of the compiled namasd allsentences
with place namenatches were written to the SQ@erverdatabase for manual gessing. Names
were subsequentlgeoreferenced as detaileddaction3.3.1.3and this process was applied to all
derived data resulting in 254 separate codatalions at which trips wetable to be associated.

2.3.3.3.3Final processingf extracted thread sentences

Following applicationextraction allsentences were examined manually to extract pertinent, catch
effort and platformdatawhich were transcribethto Microsoft Excel prior to réemportation into
SQL Serverfor analysis The data generatdtbm this trial methodologygontributed toresults in
section2.4.3and 3.
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2.4.Results

2.4.1.The scope of catch record sources in Wales

The breakdown of the response from entities contastgiven inTable2-2. Of the 105 contacts,
for-hire chartersnaintainedwice (h = 8) as many records &hkibs(n = 4), skippers were alsmore
readily contaced with only a 2% nowresponse rate. Comparing the current number of fbire
charters ( = 56) with that of Richards@ans 2 0 0 & = $6hcensirmsa comprehensive coverage
thoughwell below the 76 given in the Bw Associates assessm@fit2006 however a 10
charter boatcontactswereinvalid or had ceasedperations The | ow rate of ref
encouragindghoweverconverting cooperative fisheisto physical datasetsas challengingwith only
6 separate contributions received at the time of writing.

Table2-2. Number of contacts by entity type with response raRexvcentages given are with resp:
to the totals by entity row.

. Did not Refusedto  Targets Maintains Match
Entity Total
respond cooperate bass records cards
Club 47 29 (62%) 1 (2%) 4 (9%) 4 (9%) 2 (4%)
Guide 2 0 (0%) 0 (0%) 2 (100%) 2 (100%) n/a
For-hire o 0 0 o
charter 56 1 (2%) 0 (0%) 20 (36%) 8 (14%) n/a

Data arising from organised surveys ddan®t spar
differentiate between species caught by angler {his predominantly an economic assessment) but
did record angleftop 3 target species for their last trip

MES provided the bulk ofhe competitive match card dafprimarily covering North Walesvith
the exception of a Tenby based Qluhis setonly yielded 51records of bass captuoxer & 26,000
gear hours fishe@l capture per 510 hoursgcurringovera 3 00 mat c hepgtembed ¥991we e n
and November 2012, additionallye MES match cards only had b#ssdedin 6 matches2%). The
single contributingSouth Wales club had landmgcross 21 matches sindanuary 2005, however

details ofmatches with nbbass capturesere not provided.
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Table2-3 summarises thdata derived by thdata source classification aR@jure2-2 gives a time
series of the number of trip reports by sourbite that more detail regarding forum derived data is

given in sectior2.4.3 The increase in forum

R E:‘,,‘,'j;‘mi‘:m use for reporting purposes is clear, with a
200 | —.—.._ E:,':,':ﬁ:,fﬂs sharp increase in reports beginning in 2003
}23 || T K The commercial diargas it will hence forth be
) };g: ' : f'\fd ",1_ known), derived from a singlefisher and
E 133: : .!-' \ recording commercial and recreational angling
=~ 60 : / to 1994provides astrong time series, however
;g: \ .-‘F: ,‘ \ its termination in 1984as the fisher no longer
0] ==——— ——— = B found bass commercially viable (personal
: : : : :

1985 1990 1995 2000 2005 2010 interview), is unfortunate and no other
Year contacts encounteredigng the pursuit of this

_ o , ) thesis indicated that historical data of
Figure2-2. Number of individual trip recordings fc

available data sources. comparable qualitywere available with the
Individual diaries include those provided by the b
gui de and entries from
while engaging in angling as a hobby activitiylatch fisher, already cooperatingvith the project
cards include both competitive and bass targs

competitions. team but who was unwilling to shar¢heir

exception of another commercial rod and line

personabiaries

Table 2-3. Datayields derived from data source by classificatioMeasuresare bass lengthweight record
couns, aundancearefish number records (e.g. caught 7 basthe guide/individual diary ian amalgamatior
of data from a bass guide and the fwommercial angling activity of rmon-hire charter skippewho also
provided the commercial diary. Match ahrdata includes match card records held by Marine Ecolo
Solutions. Measusawith effort and abundanceith effort give recordsvherean effort measurevasextracted
Greyed cells highlight largest numb®&r columnandpercentages are calculated by column.

Measures Measures with Abundancewith  Starttime End time
Data source

total effort (count) effort (count) series series
Club diary 221 (7%) 18 (1%) 32 (1%) Jul 2005 Oct 2012
Commercial diary 1055(36%) 1055(52%) 1272(51%)  Apr 1986 Nov 1994
For-hire charter 9 (<1%) 9 (<1%) 9 (<1%) Jun 1998 Jun 2013
Forum report  1456(49%) 713(35%) 893(36%) Feb 2004 Oct 2013
Guide/Individual
diary 51 (2%) 51 (3%) 76(3%) Mar 1986 Sep 2013
Match cards (bas
targeted) ~ 124(4%) 124 (6%) 157 (6%)  Jun 2000 Oct 2012
Match cards
51 (2%) 51 (3%) 51 (2%)  Sep 1987 Jul 2013

(competitive)
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2.4.2.Modern approaches to data collection: An online angling diary

In recognition that thisection is rather untypicadiscussion othe softwarespecificationare kept
to a minimum, the primary outcome of tlesign and specificatioprocess is thdield list and
specificationdocuments These documents wengtentionally delivered in a styleemoved from the
academic milieuo enhance acceabdity acrosspromiscuoustargetaudiencesthey are presented
in Appendix VliandAppendix VII.

Poll respondent rates agevenin Table2-4, there were a total of 41 respondents who answered the
guestionnaire in fullhighlighting the well documented poor yields from indirect contact methods
(Thompson 2012)and while the absolute response number solicited from online forums appears
favourable,an effort at least equivalertb the 2 matchintercept surveysvas necessary to maintain
angler engagement across thedims used.

Table2-4. Survey dissemation methods with estimate$ respondenhumbers exposed to tt
surveycompletionrequest

Survey dissemination Respondent Return nr. & between Response
method reach group percentage yield
Email request 67 1(2%) 1%
Facebook FCSG Unknown 1(2%) -
Forum 2,450 22 (54%) 1%
Match (Intercept) 46 9 (22%) 20%
Match (Postal) 19 2 (5%) 11%
Referral Unknown 6 (15%) -

Web browser and smartphone usage from the online sameythegeneralUK population are
presented iTable2-5. Of the 67 responden89% were fromangling matches and the remaining 41
from online sources.

The level of smartphone ugethe general UK population (51%% determined by Ofcof®fcom
2013) does not rule out application delivery to mobile desjcthis is reinforced bygmartphone
ownershipwithin sampled respondents of 73%hich is undoubtedly biased by the primangans of
collection and survey dissemination via thevw, egually www use among respondents was
effectively ubiquitous, with 1 respdent notusingthe tecimology.

The domination of th&€hrome (12%), Firefox22%) and Internet Exploref22%) web browsers
amongrespondentssupported by figures fahe UK population show #t any SaaS application must
maintain full functionality orthose 3 clients It is notedthat Safari and Oper@én 2013)share the

same rendering engind@pple Inc. 2013)as Chromehence Chromesupporttypically ensures the
equivalentperformance on Safari and Opera.
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Table2-5. Diary poll question results for smartphone and web browser platform (sssmpad column)
UK figures for smartphoné\etbiscuits 2012and browser usag®letMarketShare 2013re given inthe
third column Summaries offte percentagef internet capable device ownershipthe UK population
(Ofcom 2013)re also providedGrey cells highlight largest values within relevant category.

Platform Surveyfigures UK figures Ofcom figures
Browser Number Percentage Grouping Percentage
Chrome 4 (12%) 16% Smartphone 51%
Firefox 7 (22%) 19% Tablet 20%

vvloc:I%I r\],%lés\f,ége 1 (3%) - Laptop/netbook 56%
Internet Explorer 7 (22%) 58% Any internet access 80%
Safari 3 (9%) 6%

Unsure 10 (31%)

Smartphone
Android 5 (19%) 26%

Blackberry 1 (4%) 32%

loeLomne 7
iOS (Apple) 6 (23%) 39%

Unsure 5 (19%)

7\/\(/)i:1<|jac?[\évrs Mobile 2 (8%) 204
Others - 1%

Turning to examine the Likert survey diary poll data resposgesifically (seé\ppendix Il for the
guestionnaire) it was necessary taggregatd across thdow, medium and highRSGB activity
classificationdbecause oé low regponse ratélow n = 2, 5%; mediumn = 7, 16% highn = 34, 79%
total n = 42), dataare presenteth Figure 2-3 andFigure2-4. The general question§igure 2-3C)
show that 81% of thesamplewere willing to cooperate withfisheries basedcientific studies
however Table 2-6 indicates thatof the 35 whowere amendable to coopaion with fisheries
scientistsl2 (34%)would not use an online diaryMore importantly, of those indicating they would

use a diary3 (7%) would not cooperate with scientists in data collection.
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Table2-6. Response matriidentifying the union of respondenigo would cooperag with scientistdy
providinginformation ontheir anglingactivitiesand who would like to use an online diarreyed cells
highlight the union, ells delineated with thdoubleborder represent those respondemt® support an
online diary, butmaynot contribute if that diary was associateith a scientificstudy into their activity.

| would like to help scientists to understand my sea angling activity

Disagree C?Ilghtly Neither Slightly Agree
isagree agree

- Disagree 2 (5%) 5 (12%)
o | Slightly
[¢)]
g disagree 1 (%) 1 (%)
@]
o > | Neither 1 (2%) 2 (5%) 1 (2%) 4 (9%)
= ©
= © | Slightly 0 0
S 2 | agree 2 (5%) 5 (12%)
25 | Agree 1(2%) 2 (5%) 16 (37%)

Respondents wergenerallyprepared to providaonidentifying personal detailsyith 93.9% +1.7
of respondents agreeirfgightly agree [SA] andagree [A]) to supply theirgenderandage however
they would be less inclined to providelephone, address and nadetails (SA + A, M = 50.4%6
+15.7 slightly disagree$D] + disagregD], M = 37.4% £13.4) Respondentsere willing to suply
general profiling information on their fishing habitgith fish caught, geareason they géishingand
expenditurdhavinganSA + Aresponsaneanacross those four questions93.3% +42.

With respecto thedata collection variablethere wasagreementhat the choservariableswere of
utility with a low varianceSA + Sresponsemean of83.9% +1.3 for wind, sea state, clarity,
brightness gear and bait Only 3 (7%) respondentsoted additional fields they would like to see,
thesewere fishingdepth, echo sounder use and voice recognition for catch. irfipepth and echo
sounder usavere requesteddy an individual kayak angler Encouragingly this sample of anglers
were also conducive to recordifigh releaseand mortalityrates(SA + A M =96.3 +1.7SD+ D, M
=2.4 £0.0.

The anglers represented in this sample tendedonweigh or measure all fisfavouring torecord
specimen measw®nly. The larger number of agree respongeength measuremenbver weight
was surprising andmay indicate resultsbiasedby match anglers where length is noke preferred
form of measurein competitions (MES, NRW, Pers. Comms). 19.5% 3.4 agreed that the
application must have tide and weather integratignich can be costly to design (Software Houses,

Pers. Comm}.
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Therewasno significantdifferencein theresponseneanso the 3questions probing the degree to
which respondents woulkliimit access to their data by other application ug&feOVA, F 120) =
0.21,p = 0.81)andthecross question mean pbsitiveresponses/6%) shows that the sample group
were willing to share catch dathpweverthe survey was not targeted bass anglers and the
nonsignificant result may indicatkat the 3 questits werepoorly framed.

Moving onto the smartphone targeted question graxfisownershipdataderived fromTable2-7
(unsurecounted as ownership) 10 of 41 (24%) respondents expressed a preferdioceusing a
smartphoneover a web browser applicationowevercross tabulatioifTable 2-7) revealed that 15%
could be considered as the sample preferring smargplegwith 7% preferring to use a smartphone
who said they did not own onand 3% being excludd because they would be uncooperative with

fisheries scientists.

Table2-7. Response matrix identifying the union of respondents who would cooperate with scient
providing information on their angling activitiesxd who would prefer a smartphone applicatioBreyed
cells highlight the union,alls delineated with thdoubk borderarerespondentsvho despite agreeing the
prefer a smartphone, either do not own on&vieo may not contribute if the parent diary application v
associated with a scientific study into their activity.

| would like to help scientists to undestand my sea
angling activity

Slightly

Slightly

Disagree di Neither Agree
isagree agree
© > D 1 (3%) 2(5%) 1(3%) 3(8%)
SZ_E SD
o =
= ) : g N 1(3%) 1(3%)  4(10%)
“g - ﬁ SA 1 (3%)
L on
° 2 52 A 2 (5%)
c Qa9
o 8 28| D 1(3%) 2 (5%) 5 (13%)
o qq__) ©
E ks s N 8 (21%)
=]
S £ SA 1 (3%)
A 1 (3%) 5 (13%)
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BDisagree Slightly disagree Neither MBSlightly agree BAgree . . . - . .
(A) s s s sHvag s (B) EDisagree Slichtly disagree  Neither MSlightly agree BAgree
Faceboaklogin [ | N
Provide gender [ NN Map my catches [N I
Provide zze | [N Record mortality | | S
Provide name | N Record releases |
I — Use more than 1 rod 1| I
. Only measure specimen [N |
IS | D o i s
. I I 1\(casure fish
B | N oide catches -
I I Vcicht fish
Provide reasons || | [ N : o
Giveacnvity | [
Provide gcar | i
ovide gear | Activity changes /w season [N | I
I M P:ovide spend I I [t tide
10% 20% 30% 40% 50% 60% 70% B0% 90% 100% I I I ust weather
(C) Locations (no one) I | I
W Disagree Slightly disagree Neither mSlightly agree mAgree Locations (not dlEI}"j-_ _
Locations (not public) I | I
Lixenepmg scenss | | | Bait I | I
Gear [l |
D | N oo Brighmess [ |
_ Water clarity |
— W
Sea state 100 | NI
peepe— NN 0 | |  Wind B | D
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
vy [ |
10% 20% 30%  40% 50% B0% 70% BO%

0% 100%

Figure 2-3. Diary poll proportional response frequencies to quest{fulk questions given
in Appendix Ill). Question groupsA), (B) and (C) show personal profile detaiangling trip
detailsand general profiling questions respectively.
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(A)

EDisagree

See others maps -
Share with friends -
Share with other users -
Community important -

Slightly disagree

Neither MSlightly agree BAgree

I < puic
_ Integrate with social media

10% 20% 30% 40%

(B)

EDisagree

50%

Slightly disagree

0% 100%

Neither ®Slightly agree MAgree

P :-cordvhile fishing
I ;- others catches
_ Svne with web
B Ol useif hastide
_ Only useif has weather
_ Corrumurity featires

I < phone fishing
B rco smartphone
I T T T T T T T 1
20% 30% 40% S0 E0% 0% 80 Sl 100%

10%a

Figure2-4. Diary poll proportionaresponse frequencies to questi@ostinued(full questions given
in Appendix Ill). Question group(A) and (B)give opinions onthe community and smartphone featu
respondents would wish to have respectively.
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The questionnaire had 4 open questiothe responsesrecaved were assigned a summary
classification andire reproduced irAppendix lll; tabulatedsummary classificationsrepresented in
Table2-8. The data is largely seixplanatorythoughusability and user interface considerations are
clearly the highestnd usepriority for anonline diay SaaS application, with data misuse and privacy
(n = 4), and low personal utilityn(= 5) being the key cited reasons for not considering online catch
recording.

Table2-8. Categorised responses showlmmgakdown of open ended questions availabl
survey respondent&reyed cells shows most frequent response by question category.

What features would encourage you to use this electronic diary?

Response classification Nr

(a) Usability 9 (53%)
(b) Value added 2 (12%)
(c) Sustainable management 5 (29%)
(d) Would not use 1 (6%)

What features would stop you from using an electronic diary?

Response classification Nr

(a) Poor design 7 (54%)
(b) Poor security 4 (31%)
(c) Cross marketing 1(8%)
(d) Data privacy 1(8%)

If you object to using an online angling diary, can you please tell us why

Response classification Nr

(a) Misuse by officiabodies 2 (22%)
(b) Insufficient catches 2 (22%)
(c) No personal utility 3 (33%)
(d) Security 1(11%)
(e) Data privacy 1(11%)
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Online diary adoption rates appearTiable2-9, with a total of24 forecasted adopterthe figures
do indicate a natural trend in increased willingness to record catch data online with increased activity,
though sample size is smatl £ 22) and would require further investigationdeterminesignificance
and effect size The calculated selectivity adjustment primarily derived fittvan 2450 anglerg95%
of the total)viewing the request to complete online was the biggest factor inotheadoption
prediction It is worth noting that no correction was applied to adjust for the 7% of respondents who
indicated they would use an online diary, but would not cooperate with scientists in data collection.

Table2-9. Figures and finaéstimate of the number of sea anglers resident or visiting Wales who would
an online diary applicatigrbased on the higilmedium and low activity population stratification estimaiés
Research Surys of Great Britain(2003) andWelsh recreational sea angler population from Nauti
Consulting (2000)Conversion rate from MECLAB 2011Fractions show derivation of bias adjustme
based on the number of fibge responses to the questidwould you 8e an online dia§ out of the
predominantly forum derived humber of respondents exposed to the survey who did not participate.

Activity stratification

Description

Low Medium High
Seaangler populationof
Wales (Resident and visiting) 40000
Activity proportion (i,m,n) 0.513 0.205 0.282
Anglers in activity 20520 8200 11280
stratification
Selectivity bias adjustment 0.0007 0.0132 0.0193
(S,m,h) (1/(2570*0.513) (7/(2570*0.205)  (14/(2570*0.282)
Anglers after adjustment 15.6 1089 2179
SaaSconversiorrate (C) 0.07
Number of adopters 1 8 15

Table2-10 showsthat 2 of 39 (5%) respondents would use a smartphone appiitationot an
online SaaS service cr oss tabul at ihelgscientis8 meeusvltti S nwisthio we b
no union betweenhose preferring a smartphoma®d a negative response dwelp scientist§ or
between thosereferring a smartphone who do not own ,cened not wishing to use an online diary
(results not shown)This setof smartphoneadoptersvould be excluded from the estimatesTiable
2-9, considering an additional 2 of570 adopters(without activity stratificationand assuming C =

0.7) givesan estimated 28%) additionalusersacross the population of 40,000
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Table2-10. Response matrix idefying the union of respondentsho indicated they would not like t
use an online diarbut would prefer to use a smartphotterecord catchesGreyed cells highlight the
union.

I would prefer to use a smartphone to record my catches

Disagree Sllghtly Neither Slightly Agree
disagree agree
c Disagree 4 (10%) 2 (5%) 1 (3%)
© Slightly
g disagree 1(3%) 1(3%)
o
o > | Neither 4 (10%) 4 (10%)
= ©
= © | Slightl
32 ag?eey 2 (5%) 1(3%) 1(3%) 2 (5%)
S =
Z 5 | Agree 4 (10%) 7 (18%) 5 (13%)

2.4.3.Modern approaches to datacollection: Text mining of online reports

A summary of the catch record yields scraped fanmgler submittedorum reports are given in
Table 2-11, 8 forums with 81,822 separate thregusentially containingcatch datafor all RSA
targeted sea fish speciegsreidentifiedfor scraping.

Table2-11. Number of anglethreadgposted to World Wide Web forusn Date from is the date ¢
the first report. dNith keyword bagsgives reporthnumberswhich contaired the word bass (an
synonyms of) &eports withvalid catch datégives the number anokbtween forura percentage of
reports in which valid catch datzereidentified. The blded date highlights the earliest record.

Date With R_eports_

Forum name Total reports from keyword with valid

bass catch data
Anglers Afloat 5,387(7%) May-07 89 (1%) 11(1%)
Cast and Catch 1,984(2%) Sep05 257 (3%) 40 (4%)
Fishing 4u 6,005(7%) Feb07 265 (3%) 25 (2%)
North Wales Kayak Fishing 584(1%) Sep07 112(1%) 7 (1%)
Seafishing.org 1,150(1%) Oct-06 168 (2%) 19 (2%)
South Wales Kayak Angling 438(1%) SeplO 73 (1%) 9 (1%)
Wirral Sea Fishing 3,063(4%) Feb-02 923(12%) 287 (26%)
World Sea Fishing 63211(77%) May-04 5696(75%) 712 (64%)
Total 81,822 2810 | 4%;(13'15;
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The popularity of World Sea Fishing is apparent with over 60,000 separate report posts, in the
context of this thesist wasimpracticalto process thisolumeof threads, hence ttigle and first 0
characters okachthreadwere tested for the keyword baskthis condition was met, the scraper
download thefirst thread posfor processing with th&/S2008 authoredapplication all pod were
scraped from thetherforums

In total 20,060 unique threads were downloade@r approximately56 hours of the 20,060
threads,14,853 were successfully assigned a location frim 6,366 item list ofWelsh location
names collated for the purposeFollowing processing of thd4,853 reports 4,040 individual
sentencesicross 4 sentence categorisatiomese extractedvhich matched keyword criteria sentence
numbers by categorisation appeafigure2-5. The 4,040 sentencesquired manual processing to
extract relevant informatiorirom them this resulted in 110 threads identified as containing
pertinentbass catch data

I AnglersFloat

B Wirral 5F [ CastAndCatch
1600 1 [ World SF 200 [Z7] Fishingdu
1400 - 180 1 - [ Seafishing.org
1200 - 160 ] E SWKF
E 1000 - 120 - I NWKF
800 - 100 -
E | 80 - =
Z 600 30
400 - 60 1
200 20 - E%
0 - I—l 0
L) N ) @ . <
& &S & & &
& o F &

Figure2-5. Number ofcandidatesentenceglentified according to their keyword categorisati
Size= a length or weight measur&ear nr= number of rods or people preseRtatform =
whether from boat, shore or kayakime = indication of effort. Stacks are by forurtnote the
different ordinate scaty SWKF is South Wales Kayak Fishinghd NWKFis North Wales
Kayak Fishing.

Figure 2-6 shows the number of threads with verified bass catch records by forum armtkina
total across all forums.The periodicity of reportswith numbers peakingn the summer months is
apparent, as is the upward trend of report submissions since thestablishment of the 2 most
popular forums, Wirral Sea Fishing and World Sea Fishing in the early 2@Gffsould be noted that
the 2013 time series was truncated as results were gathered in late September and early November.
Forumthreadnumbers appear relatively stable after 2(Bi§ure2-6), after which time the collective
average monthlyeports specifically meeting the criteria for the extractid bass data was 11 +8

threads per calendar month.
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Table2-12. Number of catch and measuseords derived from th
specified data sources since the relative stability of forum th
submissions in 2007.
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Figure2-6. The number of threads (separate angler submitted reports) containing valid bass catch da
two most popular forums
, Wirral SeaFishing and World Sea Fishing. All other forum thread counts were summed and are sk
Total (Other). Total (All).is the time series for the sum of all threads.

Ab. = catch number record, Mea. = measure.

Club diary For-Hire Forum Match
charter report cards

Year | Ab. Mea. Ab. Mea. Ab. Mea. Ab. Mea.
2007 1 57 173 3 3
2008 1 2 40 119 5 48
2009 6 85 55 206 2 2
2010 4 115 54 147 2 8
2011 7 2 1 68 242 4 9
2012 12 2 1 60 167 5 4
2013 1 26 119 7

The comparative strength of the
time series across data sources for
the number of records of fish length
and weight measures, and records of
catch numbers are presented in
Figure 2-7A and Figure 2-7B
respectively (also se€able 2-3 for
totals). A breakdown of the yearly
extracted catch and measure numbers
are given inTable 2-12, with forum
reports providing a yearly mean of

51 +14 separate catch number data

points and 167 +45 separate measurés yFhis compares favourably with the next highest record

yields from club diaries at 4 +4 and 29 +49 for catch numhdrraeasures respectively, though it is

noted that in general, forum derived data is from a larger number of individual anglers.
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Figure2-7. The number of unique records obtained from datace typesor: (A) measure of fish
weight and length, (B) numbers of fish captured. The club diary records were primarily derive
clubs who had hired a charter for an organised trip, charter records are those obtained direc
charter boatlsppers. Data obtained from the single bass guide has been excluded for clarity.
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The high frequency of shore based threads submitted to forums is appareriguoa2-8. Of the
1,110 threads with valid bass data, 973 (88%) are shore based, with gvéwége boat and kayak
accounting foi3%, 6% and 4% of the totedspectively

200 -
I Boat [Charter]
180 1 == Boat [Private] —
160 1 N Kayak
140 - 1 Shore — o

120

Report number
ok
3

60

20
o= 1L

2002 2004 2006 2008 2010 2012 2014

Year

Figure 2-8. The number ofeports (threag) derived from forum dataplit by angling
platform across years
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2.5.Discussion

Bass in Wales are persecuted by both the commercial and recreationalRie&kit et al. 1995,
Pawsoret al.2007) The commercial fishery is dominated by small boats < 15 m which are required
to declare the weights of their landings through the buyers and sellers register. Cefas also operate a
voluntary logbook scheme for vessels < 1QRickettet al. 1995)and ICES consider there to be
improvement in data recording within this seci®®ES 2012f) In contrast the marine recreational
fishery in the UK has been the g$ett of very little monitoring and there are no licensing
requirementgPawsonet al. 2007) hence the bass recreational fishery is incompletely understood
(ICES 2012f) being unabld¢o answer the basic questions of where, when and who lands the most
basswithin the recreational catctSuitablystratified estimates of effort, cateimd angler numbeand
the optimal stratifications to employ are also currently unanswered, with tretaprehensive work
carried out in 1989 and 199Bunnet al. 1989, Picketet al. 1995). This paucity of informatiois a
concern with bass being under increasing commercial predSiES 2012f)hence it is becoming
critical to provide recreational catch information if bass stock status is to be properly assessed and so
appropriate harvest control measure implementeckquired, according to calculated biological
reference points

It is critical that any recreational fishing survey is veayefully planned prior to implementation,
sample designs must be based on sound statistical tfiealtgck et al. 1994) otherwiseresults are
open to well founded criticism which will undermine management meaghigan occur even in
well funded large scale national survgdd~SP 1987) Consideration of complemented methods of
data collection fo multiphasesurveys of recreational fisheriase therefore paramount, data capture
methodsare typically some combination ofail, telephone, door to door, internet based, access point,
roving creel, aerialandlogbook, diaries and catch car(Rollock et al. 1994) The first three are
typically used inthe early sampling phases wentify rare populations by gatheripgofiling data
(Kish 1965)i from the UK perspectivithe Sea Angling 2012 and National Angling Survegllected
a considerable amount of this &éhigh I eveld pro
(Brown 2012, MMO 2013) These surveys hieever are incapable of providirgpecific effort and
catch data with respect to bass angling in Wales, these data need to be provided bpwogtly
creel, aerial and intercept interviews and/or from alternate new and inventive low costs methods. As
a nminimum, it is important that low costs methods are investigated as a prelude wnaitg

methods.
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2.5.1.The scope of atch record sources in Wales

This thesis was primarily concerned witte state and availabilityf historical offsite data heldhy
recreational bastsherswho prosecute the species in Welsh waters to assess wtethernistorical
recordscould providetime seriesof biological dateand recreational fishery profiling information

In essence this type of information can be di@ssas logbooks, diaries and catch carttiss is
data effectively ngorted directly by the angler hence tlegcomparativelycheapmethods of survey
data collection whichmay provide effort, catch, profile and biological dafdey may be subject to
recall and prestige bias when anglemaintain prospective diariesunder request from survey
programgCampbellet al.2001, Bochenekt al.2012)

The extent of offsite data held by indiduals was not investigated directly and charter boat and
clubs wereprimary targets of effort but yields of data were aith only 8 charters who targeted bass
maintaining a diaryand of thoseB, only 2 provided a data set within the 3 morgktentof the
project,both of these data were aggregated by year and so lacked detailed effmatcdindata.

Club diaries (primarily from private boat owners operatinghe Bristol Channelyielded 18
measures and 32 catoshhmbers. Mtch cardgrom clubs §ourced from both clubs and ME@gglded
more records (124 measgrd57 catch number) bthese numbers are limitirig the context of the
temporal andjeographical range of interest

Coverage of theharter and clulpopulatiors is thoughtto have beercomprehensivewith the
number of charters identified matching that of Richardson (2868)above the 44 full timeoats
estimated by the CEMARE report of 19@%ickettet al. 1995)

It is difficult to estimate thangling club coverage however comparisowith returns from the
cooperatingclubs identified in theNelsh Pilot SurveygGoudgeet al. 2009, Goudgeet al. 2010)
indicate all majotbodies(in terms of member number) in North Wales were identified and contacts
attempted additionally club names were taken from a list provided by WFSA who have affiliations
with all major clubs operating in Wales (WF3%rs. Comn). BASS members maintaibas catch
records collected under a long running member program, extending to the collection «f, scale
however at this time the records have not been received

Retrospective record yields across traditional sources therefore have been low (654 ,in total)
however recreational angleintacted through cluband charters who targeted bass weoth
amenable to cooperating withis projectwith no refusals to provide data, therefore prospective
engagement with these entitiesuld yield goodtime series of da provided real effort is invested in
a program of follow up contact surveys at intervals of no more than 3 months as recommended by the
National Australian RecreationalSurveys(Henry and Lyle 2003) Charter boatdgbooks schemes
have been particularly successful in past stu(Bexheneket al. 2010, Morsoret al. 2012)though

recall bias must be accounted {Bochenelet al.2012)
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2.5.2.Modern approaches to data collection: An online angling diary

In view of thedisappointingyields from retrospectiveource held bybass anglers aritie issues
of recall bias associated with edite contact method@~orward and Lyle 2002, Lyle 2009, ICES
2010) the implementation of a means for anglers to record catchsguirvia a smartphone
applicationposttrip was important to investigatehough both NRW and CEFA&ve considered and
rejectedhis approach (NRW, CEFA®ers. Comms.

The specification process wasccessfulpoth in identifyingangler$ recordingrequirements and
delivering a design agreed by 3 separate software hobsepoll response wdsw (n = 67) and
estimatesare unlikely tobe representative of the population. The low engagement rate however in
itself provides support for thlew magnitude ofthe final adopterestimate(24 user$, this is not
without precedenta conceptuallysimilar sitecommissioned by the Sitsh Fisheries Coordination
Centre(SFCC)for fresh water anglers to record catchesd 2adive users§FCCPers. Comms.
exeGeslS 20Dland displaysminimal activity despite a well developamhd professional SaaS
application.

Despitethe apparennonviability of the diary applicatiorat this time and within the current
context of the SFP, feedback from the poll is of utility for future projet®5% +3.40f poll
respondentsagreed that the appliGah must have tide and weather integratidhis impacts
development cost butould enhance site usabilitidentified by 53%of respondents thatommented
as the most important factam influencing their decision to use ttapplication. Ideallya more
extensive assessment of the feature set anglers resiudtdd beundertakerprior to the procurement
of development servicesT his should ensure response stratificatignangler activity levelnecessary
to better determine the feature set whiitgh activity anglers(indicated by the survey as the most
likely group to use the servicejould use.

Further market research would allow application content and functionality to be tailoteskferat
different activity points; this could either be based @nsimple response to a user sigm profile
guestion, or change according to the frequency of diary entries recofdegletedcontent delivey
may also serve to improve retention levels, this would be critical in building an activeaisser

It is clea that a well managed, designed and maintained SaaS application simply is not enough to
have a successfgite and constant and regular contact wiltk angling community through clubs,
angling forumsgcharterskippers, angling shops, the magazines SagleArmand Total Sea Fishirapd
at organised matcheswvhile ensuringvalue addedcontenton the siteis not staticwould all be
necessary in ensuring a successfyplication this however requires dedicated human resources and
it would be paramount that yisuch project is maintained for the long térrib couldbe damaging to
the already precarious scient@tgler relationshigNRW, Pers Comn).if RSAs invested time and
effort to record data only for the project to be terminaied their data were no Igar available after

their considerable effort in recording it
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2.5.2.1 Alternative approaches

Though under the proposed model the online diary is probably unviable, this does not rule out the
online collection of angler data through a tailored si@ub angles for exampleindicated that a
smartphonediary applicationwould be of utility during matchet record lengths and provide
pictorial verification of catchegarticularly during roving matches

An application with less ambitious asmmay bea viable substitute for traditional mail and
telephone surveyseducingcosts ad improving the quality of collected data obtained froinarter
boat skippersglubs or individualsinvolved in prospectivemultiphase survey assessmentis.is
suggested thatush an online applicationwould provide the means of verifying that participants
meetany agreeddata recording commitmewithout the need fotelephone call®r door to door
visits which may antagonise and discourage participants and reduce participag®on Datta
handling would also be reduced, improving data quality, reducing costs and making experienced
personnel available for other tasks.

Anot her O r omaybeviatcanperation Viitle @xidting and well establish angling forums
Evidence that aglers are willing to report their catch detaiis form based report submisseis
provided bythe Wirral Sea Fishing forufWirral Sea Fishing 2013nd so the author suggest that
the development of a pldg for the forum angling websites and forum engines, primarily
Wordpress (PHP), vBulletin (PHP), SimpleMachines (PHP) and Proboards (e, offer a
viable alternative Content generatigrpromotion and marketin@re provided implicitly by the

angling forum itselfandthere isalready araccessible target audience
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2.5.3.Modern approaches to data collection: Text mining of online reports

Forums began establishing themselves in 2802 their popularity has been rising since with a
t ot a80,000 fepoétsubmittedcontaining the keywortlassto the present datdt is notcurrently
clear if forum usagehasreachedpeak membershjpthough even at current angler usage rétes
utility of the methodologywhen compared with the scope of higtal recordsis clear with 1,134
separate angler trips specifically containbass catchecords

Forum derived dathoweverdemonstrated low report yields of charter boat (3%) and private boat
owners (6%) Figure2-8) this is notable because it is lower than the population estimates of 26% and
13% derived from questionnaire based survey assesém&ithardson (2006 Richardson however
was unable taise a sampling frama the desiredoverageandacknowledged thathe estimatesnay
be subject to a retrospectively unquantifiable degree of lid@spite this it remains clear that forum
data is likely biased to shore aimgj activity. It is possiblehat alternate forums aimed the private

boat ownerexists, howeverthis author suspecthis not to be the case.

2.5.3.1.Comparison with traditional offsite methods

This trial of a novel technical approach to tdractionof recreational angling data compared
well with traditional histoal sources heldby angling clubs and charter skippervghich after
exclusion of the commercial dat@ccounted for 75% aéxtracted catch and measure records. The
comparative effort inMwed in this extraction was not recorded, however it sasivalent to the
pursuit of othersources under this projeahd time investment is frontloadédnce a methodology

and the associated software is developed and refined, then extractiobetaigbly automated.

2.5.3.2.Data quality

The extracteddrum datadoesrequire more careful consideration than governed sources, for
example match card resultsvhere therecordings of measures aadjudicated. This necessarily
leadsto subjective judgements agrcordinclusionand language interpretatioandforum derived
data are subject to prestige hiamich the same as all other-sffe survey collection methodkCES
2010) Such prestige biaseuld be considerably reded bylimiting extraction to threadsvith
photographic evidencevith measureserified with an imagescaling program, exampled by ImageJ
(NIH 2013) Other verification methods include the revief\questionabléndividual posts(regular
reports oflarge fish) orby taking a subsample of verified reports axinparingagainst the general
forum report population Anecdotally from this studyl5 bass were reported with lengths in excess
of 70 cm,the author validated eaalorresponding threadnd no evidence of miseeporting was
found
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The forum derived datgresented herim will be subject to inaccuracies: the scrapprgtocol
and associated application developed by the author ezngleted relatively late in this projeg 0 s
timeline. It is certain therefore thaklid data werenissed particularly with respect to the detection
of fish measures and angling session durations which were dependent on identifying relevant noun
forms (tide and bass for example), cardinal bare and in the case of measuresin formswhich
indicateddimensions of weight or lengthAdditionally whole paragraph interpretations were not
attempted programmaticallyDuring iterative testing of the application instances of catch data
missed becausaf failure to attempt whie paragraph interpretations were observdo example,
considerthe 2 sentence paragra@ltaught a bass. It was a nice fish of 4dha this instance the
VS2008 programvould extract he sent ence carkctlyc attghpratbagso6éad
keyword bassbut thenfail to recordthe associatedeightof 4 Ibs becausehed me a sentered
is separate frorthebasstagged sentenceT his limitation however is a surmountable technical issue
which simply reduces the data yiedoshdthe author suggestsi# unlikelyto biasthe extracted data,

though furtherefforts to verify this should be undertaken were the methodology to be mbpeate

2.5.3.3.Improvements

As a trial methodology the scope for improvements are numerous and clear aaatezdon
location identification, extraction yieldppst processing of extracted senterared data verification.

These areliscussedelow:

2.5.3.3.1Locationidentification

Though the compiled list of ,B66 separate place names temd success rimte o

identifying angling locationstime restrictions meant thapecificcolloquial name®r UKHO chart

derived featuresvere assigned tthe nearestandwardgeographic location ecogni sed by (
mapping applicatiofiGoogle 2013) This was nota serious limitatiorior this work however if for

example intercept surveys were to be based on derived effort then pinpaieéesdvwaould be
required. Also offcoast areasnay provide important information when examining charter and
private boat fishing effordistributions This is relatively simple to correct, by extending the
locationscataloguewithin the database itself tioclude latitude and longitude coordinafer all

areas not identifiable in Googl@aps.
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2.5.3.3.2Language handling

The approach to the processing of language was rudimentengrovements in its
implementation would reduce the number of sentences identifieohteirang relevantatawhich
did not (false positives), decrease the (unquantified) number of missed catch data (falseshegative
and reduce the amount of manual processing on extracted sentences by intelligently extracting catch
data direct from the seamice. These may all be achieved by greatly improving natural language
processing of the reports, however the task istrigial.

The natural language processing library chosen was Sharfii¢bBrdn 2006)it was degined
specifically for the Visual StudibET platform andso its basicuse wasfamiliar to the author
SharpNLPis no longer updated or maintained and so lacks many advanced features, however it is a
port of theopensource projectOpenNLP. The adoption of OpenNLP would offer additional
opportunities forthe development odn advanced natural languagge set In addition to this
enhancementadditional improvements would require the training of OpenNLP in the unique
lexicon used by recrdahal anglers when submitting reports to forumsn simple terms this
involves tagging a large number of existing angler sentences, paragraphs and words using a
maxi mum entropy model to O6tell 6 &gegheasdlis, fhiswh a't
reiterated until translation success ratebieve aracceptable levelcross repeated tests.

Following training, application developmewbuld berequired to provide the higher level rules
to understand the context of paragraphs and sentéhdegpprovements in the rates dhlse
positives, false negatives and the post processing of extracted sentences are to beTakditbe
sentencéi My fri end caught a 2 pound bass;toledract wee
the firsthandaccount ofthe 5 Ib fish the applicatiormust recognise thadhe first person singular

pronoun is associated with the 5 pound bass anthed& pound bass dfefriend.

2.5.3.3.3Verification

Time constraints made verification of forum derived records impractl€dilne alowed thena
sample ofrecords produced from an automated (or semi automated) extraction proaddsb&ho
compared independently with data extracted manually from refpoestimate incorrect measures,
ard the rates of false positives and negatives. ithdally, investigating methods to identify
falsified reports should be investigated. Many reports are also supplied with images taken by the
angler, these offer a particularly accurate method of verifying reported weights and lntjthay

be treateds a control group.
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3. RECREATIONAL BASS ANG LING IN WALES: TRENDS IN SPATIAL AND
TEMPORAL EFFORT WITHIN SAMPLED POPULATIONS

3.1.Abstract

Historical catch data gathered under the methods outim2@.1and2.3.3were used to determine
effort patterngn calculated gear houmsithin the sampled gaulations of charter boats, sea angling
clubs formal survey, and match card data. Where data were sufficiently numerous samples were
stratified by platform, i.e. shore, private boat and charter. bloadddition, to provide an indication of
coastal utikationpatternsby individual bass anglers, tmeimber of individual trips made to coastal
locations igprovided.

Within the sampled data there was a clear seasonal and rggiotigbning of effort, overall53%
of chartergargetingbass operate within South Walg®wW) and 38 of the 47 clubs identified (81%)
werealsolocatedthere Thesplit of effort by shore and private boat angldrstween the summer
months of May to Octobeacross North(NW), Mid (MW) and SW was 28%, 35% and 84
respectively, with winter effort differing significantly from summer effort within dlggregated shore
and private boat angler grang (MWU, U = 25,359,P = 0.016). Charters were data spatheugh
figures suggest a higher level of summer activitgthw3% of all gear hours seasboccurring
between May and Octobar SW. Shore anglers and private boat owners again showed the greatest
effort during summer in SW at 26% (NW = 20% and MW = 24%). Summer effort for shore and
private boat anglers diffed significantly between W and MW (MWU, U = 4,233, P = 0.011).

Under mapping, a complete absence of effort between Tywyn and Folly was observed, possibly
attributable to forum reports being driven by anglers visiting MW on vacation.

Mean gear hours périp and standard error for sampled shore eimarter anglers were 3.8 £0.09
and 5.3 +0.15 respectively and the standardised monthly effort showed clear minimums from
December to March, after which effort began to increase.

Unstructured interviews, primdyiwith charter boat skippers showed that their recalled experience
of trends in basabundanceliffered betweerthartersoperatingo thenorth and south ofberystwyth
(Jonckheerdepstra Exac¢tJ-T = -2.313,p = 0010 with NW skippersidentifying no decrease,
however there was general agreement that sizes had decreased (Bingpeist proportion = 0.5
=0.033).
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3.2.Introduction

Recreational angling across the UKshaoved difficult to assesshe WelshRSA community is
highly diverse and bassnglingin Wales occurs on open coastlifieequently at unsociable hours.
During the summer months there are large influxes of tourists (who are also diverse) that must be
covered by thechosen surveyrames,and this makesformulation of a suitable stification and
choice of a sampling frame with suitaloleverageof the target populatioproblematic. Thesefactors
makethecosts of a properly executed suryegpable of producingoundstatisticalestimatorsof low
variance for total angler number, effort and cat@strictively highand effectively impossiblén
terms ofsustainedanonitoring

There have begorograms to assess R3mtablelarge scalesurveysemploying sound designs are
the Sea Angling 2012 pject (ICES 2012g, MMO 2013a nd t hat of the Angl i
Angling Survey 2012(Brown 2012) though neither make provision toidentify anglers who
successfullytarget bassior have large coveragd Wales (NRWPers Comm). This would render
any calculation of effort and total catabf bassderived from extrapolatio based onangler
stratificationsidentified from the surveyprone tohigh variance Thereforeto accurately assess bass
landings per unit effortL(PUE) and total landing by the recrational fisher sectoreffort has to be
expended in quantifying the temporal and geographic pattern of bass prosecution within Wales, and
anglerprofiling informationmust be collected to makew varianceestimates of total landings per
unit time.

The lastlarge scale UKassessent of bassvas by Picketet. al. in 1995 this CEMARE study
conducted400+ interceptinterviewsto produce estimates of LPUE which, whextrapolatedto the
total UK populationwith data derived from a separate National Bass Angling Survey and additional
postal surveysprovided total yearly landing estimates, expressed by {i&E8ries areasOther bass
centric surveys have also been undertg(Dunnet al. 1989, Dunn and Potten 199dwever tlese
cannot be used taccuratelyextrapolate catchest the current time and for Walbgcause of the
variability in coastline and different fisher behaviours and methddsh may be employed within
the Welshbass angling population.

There exists no study whiadoverscountry wide Welsh angling captures. The pilot study carried
out by theCountryside Council for Wale§Goudgeet al. 2009, Goudgeet al. 2010, BlythSkyrme
2011, Goudge and Morris 201(now Natural Resources Wa)esas restriced to NWand did not
target bass Additionally any accrued RSA survey data is a snapghstPickett himself raised in the
1995 study)and is probably insufficient for ongoing fisheries management as fisher behaviours may
change, minimally, inaporation of the survey data into fisheries models risks introducing
uncertainty which may hamper the introduction of any prospective harvest contralreseasr

legislation amendments.
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Though there have been some informal efforts to map the distribution of recreational bass fishing
effort across Wales, these have been based on expert consyfatwson and Pickett 1987gther
than a repeatableethodology it is therefore important for the conduct of future assessments of bass
RSF to investigate where relative fishing effort is concentrated, how that effort may fluctuate within
months and identify methods which may allow the continued monitofinglative effort by location.

3.2.1.Aims and Objectives

x To explore the scope of datarvested under the initial exploratory datdlection project
phase
U Provide estimags of angler trip durations and per trip gear numbers within a population of
anglerssuccessfully prosecuting bass in Wales
U To provide seasonal and spatialative estimates of effort and trgpuntswithin a population
of anglers successfully prosecuting bass in Wales
U To detail the processing of angler catch data obtained from identifieel data methods from

the previous section.
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3.3.Methods
3.3.1.Common data handling methods

3.3.1.1.Report nterpretation

Primary methods of data collection are outline@.®Methods The language and detaibtedin
f i s hrezardswere highly variable(particularly in the forum derived datapakinginterpretation
of bass measures, gear numbers and trip duraireguentnecessity The kass measunecording
rule set,colloquial translationsand the keywords used to identify sentences of interest during
processingappear in Appendix IV. For www derived reports, only first hand catches were
consideredacceptingrips attended bynultiple angles.

With particularreference to the forum dedd catch reportanultiple corrections of common
spelling mistakegincluding place namesand other quirks of language weesecutedprior to
processingto reduce the ruleset programmed in th&/S2008 sentencehandling application, for

example whole word occurrencesmoh e, t wo, t hr ee ¢é iwalreports epl aced

3.3.1.2.Quality ranking of recordsand effort estimation

During collation, the quality of the effort parameters (duration, gear number, trip nuwerer)
ranked between*land 3, or assigned if any single parameter was abstnm the trip recordthis
is termedthe effort quality rank EQR). Wherethe EQR was 0, the mean effort parameterghe
relevant platformand gearstratificatiors were substuted for effort based calculations, value®

given inTable3-6 of section0.

3.3.1.3.Georeferencing and mappingf sampled effortdata

General data handling for theroceeding geospatial work was carried out as follows: Data
collected from sources as outlined2r8.1and2.3.3were collated into ExceMicrosoft 2007)and
then imported into SQL Servé/icrosoft 2008) Distinct geographic location names (exampled by
village, town and city names) derived from the data= 254) were extracted and imported into
Google Maps(Google 2013)to georeference the textual place names. Positions were checke
visually and following basic corrections the georeferenced locations were exported from Google
Maps to the Google Earth Keyhole Markup Language (KML) format and subsequently imported
into ArcMap 10(ESRI 2010using theKML to layer toolwhere they were persisted as a shapefile.

4 Poori effort heavily interpreted from the language for any one individuapater
5 Excellenti precise figures given for all effort indicators
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Latitude and longitude coordinates were added to the location layer with the AAdBIXY
coordinatedool, this layer was then available for all further GIS works requiring the georeferencing

of locations by linking via the common location names.

3.3.2.Distribution of for -hire charters and clubsin Wales

To provide an indication of the distribution afglersacross Walethe home port otharter boat
and the address ofecreational angling clubgodlated under2.3.1) were mapped in ArcMap 10.
During unstructured interviews, primarily of charter boat skippers, respondents were asked if they

target bass, those who indicated thiky are displayed on a second map for comparison.

3.3.3.The seasonal distribution ofsampledrelative annual effort

An indication of relatie effort, expressed imean gear hours peeason(gh seasoft), was
determined adollows; shore kayak and private boat data were merged to a catedgnyyate
angler®, then data were aggregated by private anglers and charter boat stratifications across years for
the summer (May to October) and winter months (November to May) fronmsu 2006 onwards
(corresponding with the stabilisation of the www dataset,Fégere 2-2). In addition, summer and
winter mean gear hours pereasa were aggregatedcrossall platforns by ICES rectangle and
mapped. The 2013 summer dataset was includétthouta proportional adjustment to account for the
absence of October from the dat&ffort measure means were used where data were incomplete
acording to3.3.1.2

Charter boat data ctibuted by clubs were included under the assumptpanti@lly suppord
under review of the raw datahat clubs exercisehoice in location and skipper selection when
procuring charter services, though a degree ofwiessaccepted asnavoidable.

Data were generally unavailable for the specific grounds where charter and private boats
prosecuted bass, hence the home port, or nearest landward location wathisiseds assumed
reasonable am most instances bass are pursued in inshore waters relativelytolgort (fishes
Pers. Comn), with particular exgations in North and Mid Wales.

Mean yearly effort for eachof the 254 location&: yr were calculatedaccording toequation[2],

whereyr = year,g = gear numbett, = trip number (typically 1) = duration in hoursindl = location

R
Op "Q o0 Q CTTPO TITQ [2]

The calculation of total gear hours peseasonwinter and summerfor Table 3-3 andFigure 3-3
aggregate@lements bE,yr according taheir platform, season and regioin this instance the mean

by platform, season and region wowlidoeenan ursuitable comparator of relative effasthe mean
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would make account of thecation numberwhich differsfor eachpartition (for examplefor-hire
chartes were only associated with 7 locations in winter)

3.3.3.1.Significance testing

Data were summed yearly by region and season between 2006 andx2@idngthe charter
platformasdata were sparsé he remaining privatdata partitioned by season and region (NW, SW
and MW) were nonparametricand a logl0 transformatiomith the removal of outliersccording
to -3.29< Z score < 3.29ailed to render the left skewed mean yearly effort data norrhake
Kruskall Wallis (KW) test was therefore used to test for significdifferencesbeween the sample
means forsummerby NW, SW and MW andvinter by NW, SWand MW, with MWU employed

for pairwise poshoc testing.Bonferroni familywise adjustments tdwere made as necessary.

3.3.3.2.Data exclusions

Preaggegated datavithout a trip or prosecuting entity value (e.g. boat number) were excluded
from calculationsdbecauseaadopting the stratification averagesTaible 3-6 could be inaccurateln
addition thesinglecommercial diary, shormatches (primarily from MES) and a dataset submitted
by a single charter boat skipper were not used as they vgpaltly inflate the effort at their
locations. It isnotedthat theforum data includes charter boat and private boat effort in addition to

shoreangling records.

3.3.4.The seasonal distribution ofsampledangling angler trips

The number of angling trips per yefar each locationlyr werecalculatedaccording to equation
[3] wheret is a singletrip. The methodologyin 3.3.3 including data exclusionsutlined in3.3.3.2

was appliedand theaggregated data éfigure 3-5 and Table 3-5 followed the same principlas the

calculation of total gear hours per season

h

“Yh 0 (CmPp@UmMQ [3]

54



Chapter 3

3.3.5.Estimate of mean trip effort parameters and standardised monthly effort trends

To give an insight into the relative angling effort between platform stratifications within the data
series obtainedor anglers who have captured bat® mean effort in gear hours jghy platfam
across summer and winter was extracted for all cases where the assigned report EQR was > 3 and
calculated by multiplying the gear number by angling trip duration. Data were procesSigthin
Plot (Systat Softwag 2011) for graphical display, MankVhitney U (MWU) tested data for
significant differences. The commercial diary was omitted from the series and the kayak platform
was merged with the shore stratificatioAdditionally means ofrip duration and geamumbers by
platform stratifications were calculated, the figures were used where no estimate of duration or gear
number could be extracted from the anglers trip informatidso seesection3.3.1.3. Note that
shorecalculatedneans excluded match card data

The month to month trends of effort by the -fore charter and private stratificationere
standardisedefore comparison to account for intgear variations in effort within the sampdad
werecalculated as follows

Consider equatiori4], Eprmy is the marix of standardised efforfor all montts wherep =

platform, r = region,m = month andy = year, (0}, is the matrix of yearleffort meansfrom trips

summedat each triplocation and'Q wi IS the standardieviationof the sample with mea@yy, .

f
S,rmin [5], the figure under scrutinys the standardised monthly mean across sample years 2006 to
2012andn is the number of data itenis the partition fory = 2006 to 2012 (i.ea maximum of 8
singetonsin a fully populatedpartition). Partitions vith fewer than 3 mean month data points in a
year €.rm,) were excluded from all calculatisand thereforefrom the final standardised monthly

effort estimates

. Qrrn Drn
Ork ) [4]
hh
B Ok &
Vi ‘ hh A 5
€ Rh
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3.3.6.Unstructured interviews: Opinions on stock status

The entitiecontacted asutlined in2.3.1that had experience in targeting basseencouraged to
expressopinions onthehi st or i c all 6direction of Ieir genegal 6 of
comments were recorded and then later reviewed and assigned a vdlu@ of las an indicator of
decrease or increasing size and abundatice (ecreasd) = no change, 1 = increase).

Data were presented on a diverging stacked bar gnaglaiee to thesmall sample numberan
Exact(Cyrus and Patel 1989pnckheerd erpstra(JT) testwas employed tdetermine if there was a
significant ordered pattern of disagree, changeand agree responses from SOWNW for both size
and abundance opiniong.o determine if the combined NW and SW opinions on difered from
an even distributiomnderPo changey= 0.5, Pdecrease= 0.5 an Exact binomial test (B) was performed.
Note that the low sample number £ 18) made it necessary to reduce the regional categorisation
from NW, MW and SW to NW and SW, divided at Aberystwyth.
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3.4.Results

3.4.1.Distribution of for -hire charters and clubs in Wales

The distribution of clubs and emre boats identified Table 3-1.  Number of forhire charters by

in this study are given ifrigure 3-1 and numerically home port (Apri Nov.) providing specialists
bass angling trips.

summarised iTable3-2. Table3-1 lists the home ports

_ _ _ Region  Port Nr.
of for-hire charters prosecuting bass in Wales. Cemaes 1(5%)
Established sea angling clubs dominate in Soufgrth Beaumaris 2 (10%)
Wales with 81% of the total. In contrast there are 189ales Caernarfon 1 (5%)
more orhire boats in North Wale\NW) than South Y Felinheli 1(5%)
o Aberdove 2 (10%
Wales (SW), however the majority do not target basid y (109
_ _ _  Wales Aberystwyth 2 (10%)
with only 4 of 27 (15%) running trips specialising in Pwilheli 1 (5%)
bass, it is important to note that even those charters Burry Port 2 (10%)
prosecuting bass do not do so every trip, and even Llanelli 1 (5%)
within a trip may switch their targaipecies according SOUt Milford Haven 3 (14%)
_ _ Wales  Penarth 3 (14%)
to client request or in response to poor catch rates
Saundersfoot 1 (5%)
(skippers,Pers. Comms. Despite South Wales having Swansea 1 (5%)

fewer charters, it has the highest percentage of dedicated bass trips at 55% overall.

N 0 50 100 N oo 50 100 s
A I Kilometers ( A I 000 Kilometers
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Figure 3-1. Location of forhire charters and RSA clubgA), for-hire charters (circles)(B), RSA clubs
(triangles). (B) shows entities who indicated under interview that they make deliberate efforts to tag
(e.g.by gear selection or fishing locatlonClub figures in (B) do not account for the activity of individual cl
members. Central Anglesey data arose from entities with no specified address on the island.
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Table 3-2. Number and percent of entities (within the entity type)

location.

Entity Location All entities targEer';[rl;[iquass
Club North Wales 7 (15%) n/e

Club Mid Wales 2 (4%) n/a

Club South Wales 38 (81%) n/a
Guide Mid Wales 1 (50%) 1 (50%)
Guide South Wales 1 (50%) 1 (50%)
On-hire boat  North Wales 27 (48%) 4 (20%)
On-hire boat  Mid Wales 12 (21%) 5 (25%)
On-hire boat  South Wales 17 (30%) 11 (55%)

3.4.2.The seasonal distribution ofsampledrelative annual effort

Charterboats were poorly representadrossthe datawith only 50 recordsn total, particularly in
North (5 records)andMid Wales(MW) (4 records). Their data is presented thay were omitted

B Summer
] Winter

-1

Gear hours season

ae\ @ﬁ\b ns‘s\ n"& @és Ggs‘S}
<§ @‘. ‘fb ? .Q@. P
& & FIFSS

Platform and Region
Figure 3-2. Total gear hours per seasdor private
(boat, kayak, shore) anglers and charters boats
from November to April (filled circles) and May t
October (open circlesih Wales Regions are North
ICES rectangles 35ER5E6: Mid; rectangles 34E-L
33E5, 33E4 South rectangles 32E4, 32E5, 32E
31E6, 32E7. Period was from January 2006
September 2013.

from significance testing. Charter services in
South Waleshad 40 summer recordshough
winter bass angling activity was much reduced
(M = 16.0 gh seasoh in the region

Private angling activity (an aggregation of
boat, kayak and shore activity) had better cross
regional representation and lower between site
effort variance (standard deviation given in
Table 3-3). A seasonal decrease in effort was
also discernible in the private stratification with
decreases @220, 82% and59% for North, Mid
and South Wales respectively.There is a
decrease of mean total eff per location in
MW between summer and winter of 10.5 gh
seasof, with the effort in North Wales
dropping in winter by3.0 gh season from the

summer mean of 11.5 gkeasort. Data is

presented ifrigure3-2 and tabulated ifable3-3 and maps based on IDW interpolation gieenin

Figure3-3.

6 Members within clubs certainly target bass, however no suitable criteria were developed on which to classify a club as a

whole body as prosecuting the species.
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Table3-3. Total gear hourseasort for private (boat, kayak, shore) anglers and charter boats
November to April (winter) and May to October (summer) aci&ssh regions (North; ICES
rectangles 35% 35E6: Mid; rectangles 34E5, 33E5, 33E4; South; rectangles 32E4, 32E5,
31E6, 32F). SD is the standard deviatiasf the mean gear hours per locatwithin the given
stratification Period is from January 2006 to October 20R8rcentages given are within platfor
and seasaonHighest percentageell greyed

Season and : Total gear hrs. Season and . Total gear hrs.
platform Region per season platform Region per season
Summef M =180 (10%)  Winter M = 6.3 (23%)
Charter North SD=10.7 Charter North SD=0.0
(34%) Vi M = 7.5 (4%) (5%) vig  M=5008%)
SD=19.8 SD=0.0
M = 146.3(85%) M = 16.0 (59%)
South SD= 68.7 South gp- 939
Summer M = 59.8(28%) Winter M = 23.2 (26%)
Private North SD=126 Private North SD=4.0
(42%) i M = 73.4(35%) (18%) vig M= 17.119%)
SD=37.2 SD=6.1
M = 78.9(37%) M = 49.2(55%)
Souh SD=9.5 Soub gp=70

The pivate summergroup gavea significantdifference between regionl®&W, Hp) = 6.88 n =
365, P = 0.032) undeP = 0.05,howeverU = 0.025after Bonferroni correctionrenderingthe result
marginal The author considered it worth continuing withpairwise comparisorto identify
significant group differences

Pairwise MWUat the Bonferroni adjusted significance le\st 0.017showed that yearly summed
efforts were significantoy regionbetweenthe North and Mid Walesegionsduring summerQOther
pairwise comparisons were nsignificant MWU on the private group between summer and winter

showed a significant effect for season (MWWz= 25,359,P = 0.016).

‘Summer charter was exded from significance testing
8 Winter charter was excluded from significance testing
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Charter summer gearh‘ﬁ’tssperyear (A) Charter winter gearhumiueryear (B)
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Figure3-3. Inverse distance weightinigterpolated maps ofmean yearly effort

in gear hoursseasoit from January 2006 to September 2013Wles for November to April and May t
October, split by fothire charters and private (shore, private boat, kayak) anglers. (A) Suomhére charter;
(B) Winter for-hire charter, (C) Summer private anglers, (D) Winter private anglers.
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The partition ofmean total effortbetween summer and winter within caaabounding ICES
rectanglesacross the fehire charter and privatgroupingis given in Table 3-4 and illustrated in
Figure3-4. The greatest effort within the sampled population is in53&ke Gower and surrounding
area)for both summer and wintawith 32% and 27% of the total effort respectiveliPercentages
were calculated withiseason.

Table3-4. Mean yearly effdrgear hourseasoit by ICES rectanglevith number oflocations (n)
contrituting to calculation. Period from January 2006 to September 2068 Wales, Winter:
November to April SummerMay to October Greyed cells highlight highest withiseason total.

ICES Mean total ICES Mean total

Season rectangle ghseasoft Season rectangle ghseasoft
Summer 31E6 M=1781 (6%) Winter 31E6 M =859 (9_%)
n=13 n=9
— M = 4204 (14%) 32E4 M = 50.8(5%)
n=10 n==6
M = 963.4(32%) M = 252.0(27%)
32E5 e 32E5 A
226 M = 212.7(7%) 32E6 M = 100.5(11%)
n=9 n=28
—-— M =212 (1%) 32E7 M = 30.4(3%)
n=2 n=2
33E5 M=1037(%) 33E5 -
M = 537.0(18%) M = 175.7 (19%)
34E5 = o5 34ES n=15
M = 326.6(11%) M = 155.1 (17%)
35E5 o 35E5 14
M = 289.4(9%) M = 79.0(9%)
35E6 A 35E6 A
Agzzezated summer effort (A) _ (B)
Total gear howrs per season Aggregated winter effort
10 Total gear howrs per seasotl
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Figure 3-4. Maps of mean yearly effort gear housgasoit split by ICES rectanglefrom January 2006 tc
September 2013 Wales for November to April and May to October
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3.4.3.The seasonal distribution ofsampledangling trips

Theincreasechumber of trip reports with bass catcldesingsummer is evidentith North, South
and Mid Wales showvinter trip decreases of

307 s Summer 61%, 77% and 38% respectively, this pattern
”-E 40 1 [/ Winter is mirrored for charters, with decreasas
2 5. follows; NW, 65%: MW, 33%; SW, 89%
E 20 | (Figure3-5,Table3-5).
5 Contrasting the charter boat summerogff
© 109 and trip results demonstrates the increased per
0- trip effort of charter boats carry, attributable to
éé@ ‘y\‘b G_g& éns‘@@y\\b @ﬁ the increased gears (individual anglers) on
C@{@CC@@@@(@:@@@.Qg&qﬁ@ board, this is shown ifTable 3-6, with the

charter boatmean gear number of 8.7 2.5

Platform and Region .
. . _ , rods, compared with the shore, kayak and
Figure 3-5. Meantrips seasoft for private (boat,

kayak, shore) anglers and charters boats private b oatThemeaa angling f

from November to April (filled circles) ah May to . d Wal
October (open circles) Regions are North; ICE! trips per seasonmapped across Wales are

33E4: South rectangles 32E4, 32E5, 32E6, 31E

32E7. Period was from January 2006 to Septem decrease in bass reports over the Winter in
2013 (= 8). MW

Table3-5. Mean tripsseasof‘} with standard deviatioandtrip numberrangefor private (boat, kayak
shore) anglers and charter boats from November to April (winter) and May to October (st
across regions (North; ICES rectangles 35E, 35E6: Mid; rectangles 34E5, 33E5, 33E4;
rectangles 32E4, 32E5, 32E6, 31E6, 32E7). Sampiebar gives the number of locations wht
samples were recorded?eriodwas from January 2006 t8eptembeR013 f = 8). Grey cells give
highest trips within season and charter group

Season and . Mean and trip Season and . Mean and trip
Region Region 1
platform rangeyear-1 platform range year
= + - +
North M = 0.5 +0.6 North M = 0.1 £0.0
Range=1-2 _ Range= 1
Summer . M=04x07  ‘Vinter . M = 0.10.0
Charter Mid Range= 1- 2 Charter Mid Range= 1
(7%) 2 (19) J
South M =9.0£6.2 South M = 0.7 £0.6
Range= 2- 22 Range=1-2
M = 43.0 +15.9 _ M=79+4.4
SF‘)”T‘mter North  pange= 25- 64 V\S“,tert North — Range= 2- 16
rivate rivate
(73%) Mid M=21.14+9.7 (19%) Mid M=37%11
Range= 5- 34 Range=25
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M = 38.9 +14.9 M =157 +7.4
South  pange= 18- 68 SUh Range= 4-25
Summer charter trips Winter charter trips
A6ES (A) AGES (B)
® - ® =1

Carmarthen

Oxwich ]
P rth
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Figure3-6. Maps of mearangling trips seasohwhere bass were landed

, from January 2006 to September 2@18Vales for November to April and May to October, split bylime
charters and private (shore, private boat, kayak) anglers. (A) Sumntardatharter; (B) Winter fohire
charter, (C) Summer private anglers, (D) Winter private anglers
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3.4.4.Estimate of mean trip effort parameters and standardised monthly effort trends

Estimates of mean gear numbers and mean trip leragihsshown inTable 3-6, on seasonal
breakdown thevinter charter boat, private boat and kayak platforms have insufficient datay with
3,n=1 andn = 1 respectively The summeand wintershoregear number mes differed $ummer
n = 336 M = 1.64gears+0.99 winter; n = 128, M = 1.52 gears+0.82 though not significantly
(MWU, U = 19996, n = 464, P = 0.185). Similarly for trip durations (summemn = 336,M = 3.87
hours £01.97 winter;n= 128,M = 3.79 hours+1.71), (MWU, U = 21,364 n =464,P = 0.913)

Table3-6. Mean gear number and trip duratiomish standard deviation, stratifie
by platformand taken from data graded with an effort quality rating 60%. Boat
[commercial] is from a single data set derived from a rod and line bass f
longline-30 is a 30 hook longline deployed by the same individ@&hndarderrors

are given.
Mean
Platform Gear Sar:r;ple mev%irt]hgesz?zr (ﬁ:’sr?:i‘g’_})
with SE

Boat [Commercial] Longline30 98 3.3#.33 5.0 £0.0
Boat [Charter] Rod 79 8.7#.98 53#.15
Boat [Commercial] Rod 238 2.0#0.13 5.0 +002
Boat [Private] Rod 16 2.1 +053 3.9 #0.58
Kayak Rod 12 20458 4.8+#.04
Shore Rod 494 1.6+0.07 3.8+0.09

Average trip length by platform stratificatios presented irFigure 3-7, charter boat trip lengths
differed significantly from private and shore trigs summer and shore trips differed from charter
boat trips in winter (MWUP < 0.05). Trip lengths in hours across all stratifications showed high
variance across summer and wintarnfgner; charteM = 39.8 +14.6 privateM = 9.5 +7.5 shoreM =
6.9 6.9 winter; charteM = 40.7 £29.7 privateM = 2 (n = 1), shoré = 6.2 £5.7.

The trends of standardised monthly effort are presentEdjime3-8, on the scale 1 unit represents
a value 1 standard deviation from the mean of 0. After partitipoimy the 4 results presented had
sufficient data. The increased angling effort withiea #ample over the summer months is clear, with
activity minimums between November adidirch before increasing to JunPrivate effort in SW and
NW has a bimodal peak, it is conjectured that the August peak could be attributable to the school

summer holidgs, though this is not seen in the MW trend line.
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Figure3-7. Mean and median effort in gear hours per angling
by platform stratificationCharter and private are boat platforn
Within bar ®lid and dotted lines are the median and mi
respectively. 28 and 7% percentiles also given. Bracketed lett

give nonsignificant ManaWhitneyU pairwise comparisonsk(>

0.05). Sample numbers given in curly brackets.
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Figure3-8. Graphs of monthly mean standardised effuith standard deviatiobarsacross year:
for (A), private North Wales; (Bprivate Mid Wales; (C)private South Wales and (D) fbire
charters in South Wales.
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3.4.5.Unstructured interviews: Opinions on stock status

Comments made by fdrire charters and club members under unstructured interviews are
presented inAppendix V, these comments have then been diassto give an indication of the

Decrease  Stable MIncrease c ont apiniors @ the direction
of travel for bass abundance and

South Wales size n=3 size. The low sample number

North Wales size n=10  (n=17) renderedstratification by
South Wales abun. n=38 the locations defined iAppendix |
North Wales abun. B =0 unsuitable, therefore comments

0% 20% 40% 60% 80% 100% were split into North and South

Wales pased on respondent

Figure3-9. Unstructured interview response frequencies
whererespondents have indicated whether bass size and nui
(abun.) have changed over an (undefined) time period. N including all places inclusively
Wales includes all places inclusively north of Aberystwyth; Sc

Wales is all places exclusively south of Aberystwyth. north of Aberystwyth.

location), with North Wales

Opinions on sizehanges within intervieweaesere nonsignificanbetween North and South Wales
(Figure 3-9, JTexact J-T = -1.26, p = 0.196) but significant forabundanc€JTexact J-T = -2.313 p =
0.010), indicating that size opinions on the direction of travel are the same between NW and SW, but
in NW skippersdo not think that abundances have decreabiglie 3-9). NW and SW skippers
agreed that sizes had decreased over timmo(@alexacytest proportion = 0,5 = 0.033), this in itself

shouldbe considered eonservative test asdannotaccountfor the emptyd i n ¢ rrespporsse 6
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3.5.Discussion

Unfortunately there is very little comparative data outlining the distributiceaeationafishing
effort in Walesdespitethere being multiple Special Areas of Conservation and Special Protection
Areas which recognise marine environmenta@as of high conservation value at the European and
national levelstherefore any data which helps understand the utilisation of coastal areas by anglers
may be regarded as important, especially in light of the difficulty in assessing recreationag angli
activity.

It is recognised that the derived dataset is both smdlpotentially biased, certainly tfiguresfor
effort should only be interpreted in terms of the relative distributidras$ angling activityithin the
population of samplegiataare currentlyinsufficient to extrapolate resultgith statistical confidence
to the population of forum users from which the data was primarily deriVée calculatednean
gear numbers anchean trip durations by stratificatiaziven in Table 3-6 may be assumed to lam
accurate measure for recreational stamglers fnean diration trip* = 3.8 0.09, rean gear number
trip® = 1.6 +0.07,n = 494),however the remaining platforms suffer from low sample numbers and

@floabplatforms may be prone to duratiomkich do notaccurately rifect gear wet times

3.5.1.Angling clubs and for-hire charter distribution

The distribution of angling club membership aradatively largerquantitiesof charter vessels
persecuting bass in South Wales can be regarded as represexgdkigeauthor considersurvey
coveragdo begood(section2.5.1). Both entity types are more frequent in South Wales (81% clubs,
55% chartersithan elsewherewhere the frequency of organised sea angling clubs is probably
attributable to the large conurbationsf the southern region, his does not explain the
disproportionately high numbers of charters offeidpgcialistdrips targetingbass with North Wales
having 18% moreoperationalchartersacross the region South Wales is thought to have more
commercial boatsargetingbass, primarily in the Bristol Channesing drift nets and rod and line,
some of these may also operate as charters capable of taking andligns emergyoffshore areas

subject to overfallgPawsoret al.2007)

3.5.2.Patterns of effort

It is unsurprising that charter boat trips were found to differ significantly ftmse ofshore and
private boad, particularly in the summer, total gear hours for a single trip are substantially higher as
charters only operate wheimely have sufficient people on board to make the trip economically viable.
It should also be noted that the results for charters and private boats were derived from a small sample
set with 60% of individual trips derived from 2 clulbgho arrang specialistcharter tripswith
skippersand a further 23% from thé/orld Sea Fishing scraped datés the population of Welsh

chaters targeting bass is smatl £ 8) and it is likely that initial population coverage was good from

67



Chapter 3

the compari son @6 réctrdeRnumbera theh slespitd the lirditdtions of the dataset,

the task of assessing charter boat landings of bass appears achievable with little investment
FigurelOgivesa n i ndi v i dudirelof the digiributidn 6fsecreation bass anglirgwson

et al. 1987) the mapped effort giveherein hasgoodagreementvith P a ws o n 6 acrosgbatp e r

summerand winter. Summer showan additional concentratioof effort on the sandy beaches

between Pensarn and Rhghd also Pwllheli Winter has good agreement also, though some effort is

recorded in this studin the locaé aroundBarmouth and Aberdovey whicire absent in the 1987

map and no effort was reported ininter since 2006 between Tywyn and Folly. The highlighted

summer differencesnay either represent ngwexploitedareas or represent a coverage gaphe

1987 map.

Figure 10. The distribution of distribution of bassngling activity in the U.K.(A)

During summer (MayOctober). (B) During winter (Novembépril). Areas blocked
denote main directed fishery; areas croatched denote frequent direcfieshery areas
hatched denote occasional incidentalbasscatches Reproduced from Pawsai al.

(1987)
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Temporarily the reduction in angler effort is unsurprisingaturebassbegin tomigrateaway from
their summer feed areas winter spawning regions ilNovember(Pickett and Pawson 1994hese
results however do show that the methodology is sensitive enough to detect this change of angler
activity despite the limitations in methodology dadk of a systematic analysis of error rates.

The interpolation process us@é the production of théigure 3-3 maps was primarily a visual
indicator of relative effrt at location, it is likely to be subject to high degrees of error when
interpolating raster values between points spread far apart. In addition, it is apparent that the area to
which the interpolation was restricted falls significantly outside thetabbsrder accessible to shore
anglers. Under refinements, for example increasing the accuracy of locations as ouflisesl 31
improving the resolution afhe interpolated area available for calculation, changing the interpolation
algorithm and increasing the sample size (and all the associated improvements previously outlined for

the scraping protocol) then the raster output may provide more absolutgbyetable effort data.

Despite the severe limitations in any extrapolation to estimating total,effoeixcess of 1,000
separate bass records were obtained across Wales (which have been made available foraguthlysis),
the effort parameteref meangea useand neantrip durationshould be of general applicabilityrhe
data is particularly strong in its representatiorsiobre anglersvho targetingbass this is a rare and
hard to survegroup (NRW, CEFAS, Pers. Comms.) whenerally fishing during thearly hours of
the morning or around dusk and in remote locatiofikese collection of data represents the largest
collection of bass targeted recreational shore angling information gathered since the 1994 CEMARE

study, but offers a framework for repeahimeasures at low cost.

3.5.3.Unstructured interviews: Opinions on stock status

Though a minor part of the project, the opinions of experienced fishers are important. That
experienced charter boat skippers in South Wales feel there has been an overalindbdisize and
numbers of bass, particularly within the Bristol Channel dra@s been demonstratberein, and
provides additional confirmatioof feedback provided by both commercial fishers and angling clubs
on the state of the Bristol Channel fishedyring a Marine Stewardshi@ouncil crtification
assessment of the bass trawl fishery in 204@drew and Pawson 2010feeling was particularly
strong that no resolution t o enallvesselse exploiting bass in o f
the Bristol Channel had been achiewt there was some initial hostility to efforts to engage with

some skippers over the lack of progréssm their personal perspective) this issue.
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4. CONCLUSIONS

The identification and assessment of existing recreational angler data swithcesspect to bass
were achieved with extensive coverage of Welsh angling clubs and charter boats. Unfortunately the
extent of the data ailable was disappointig andis unlikely to provide a long term option for
gathering retrospective data on angler activity. Both clubscaader boat skippers targeting bass
were however cooperative and receptive to the concept of a sustainable fishery and good management,
it is likely that they would take part in efite methods of data collectitwy recording bass catches

It therefore appears viable thamder an organised survey program very accurate assessment of
charter boat CPURNd LPUEwould be achievable, the whopmpulation of charters targeting bass
may be sampled and the random selection of other charters, under regional clustering can be used to
generate effort -tagtidomasttesatf é1i bdath beceadsarity hakes fixed h a r t
launch pointsand launch times to coincide with favourable conditions then intercept interviews
directed at anglers arriving back in port would be relatively trigath methodgor variations thereof)
have been successful in previous stufes Voorheegt al. 2002, Henry and Lyle 2003, Bochenetk
al. 2010)

Shore based recreational anglers are more problenmatigneralthe groupshowed amistrustof
programs requiring datdior anecdotal evidence séeCan we t r u s,tWorldlsea Fishing e nt i
(2013)). Thisipr obably due to the gener al i ncr efome i n
previous surveys perceived as not produdiegultsand concern over RSA licensing and possible
harvest controtule enforcement in the futu@hrussel 2009, Goudge and Morris 2Q1these were
very difficult to engage asupportedy thereturn ratdrom online diary survey requests.

The text mining techniguevas demonstrated to successfully extract recreational angling data and
shore anglers were particularly well represented withis sample. Online data mining employed
widely in marketing[Berry and Linoff 2004)where it is used to build customer profi[@glomavicius
and Tuzhilin 2001)with obvious parallelsvith the statd requirements tdelp elucidataecreational
angling stratifications and the geographical and temporal distribution of effaidtn the design of

comprehensive angling surveys.

The technique would beansfeableto other fish specieshere the forumsised herén are a large
repository of untappedata. Theramay alsobe a wider application across multiple aspects of local
community and recreational use of the Welsh coast within the®sW@egrated Coastal Zone
Management strategy. Forums and somialblia, in fact any suitable www accessible material can be
used on an ongoing basis at low relative cost to produce data which otherwise would only be collected

through sustained and organised mobilisation of personnel.
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With specific reference to bassgetBurveys undertaken halaggely been to gathexocioeconomic
profiling and general effort dag@autilus Consultants Ltd. 2000, Drew Associates 2004, Richardson
2006, Goudge and Morris 2011, Brown 2012, MMO 2018jhere angler catch has been quantified
(for example by the Welsh pilot surveys and match card assessments) bass capture rates herye been v
low in the measured population tassp e r gearbdurs in the match card data for example),
thereforethe importance of identifying anglers who specifically target bass to produce accurate low
variance estimators of tot&lPUE is apparentTo accuately assess total bass landingurveys must
include anglers who catch bass and not anglers who say they fish fqorRielsardson for example
identified that charter boat, private boat and shore RSFs listed bass in their top 3 target species in 30%,
62% and 64% of cases respectiviRichardsoret al. 2005)and a similar pattern iseen in the MES
Pilot Surveys. Ay profiling questions need to align with bass angler stratifications anglistdhe
general angler populationdhptureestimates are to be robust.

Any accurate assessment must also consider the catches by hobixy aredtithe grey area of rod
and line anters who sell their fish, is likely that they hae higher capture rates than tleereatioal
sports fishing angler, particularly when captured from boat, yet assessment of this stratification is
extremely difficdt due to a reluctance to submit data. This study was unable to capture any
information pertaining to the activity of hobby netterdssessment ate recreational bass fislyer
must also take account of catch and releach is practical by a significant proportion of anglers
Release ratesange between 32% and 39% according to the study by Drew Associates §2004)
Pawsoret al. (1995)quoted rates for basd 68% for shore anglers ar@% for boat anglers, there are
however nadetailed studiesn survival rates of basshich partition survival byfish size and capture
gear, both of which are likely to have significanteets on post catch mortality and so an accurate
catch figure cannot currently be calculated.

This work concluded that thienplementation of aveb diarycould not be justifiedvhen delivered
under an isolated program of fisheries resednolwever he popularity of online angling forums in the
recording of angling catch data has bedemonstrated and theprovided fertile graunds for the
collection of recreational anglinipformation therefore they would be a logical pofnbm which to
engage in future data collection projeatsleran established user basd.scientists are to understand
and assess recreational anglingsitimportant to engage directly with the angling commuidy

promotetrust andrelationships

71



References

Y REFERENCES

ADOMAVICIUS, G. and TUZHILIN, A., 2001Using data mining methods to build customer
profiles Computer34(2), pp. 7482.

ANDREW, J. andPAWSON, M.G., 2010MSC Assessment Report for the Bristol Channel Bass
Trawl Fishery.Derby, UK: Moody Marine.

Apple Inc., 2013The WebKit open source projext57351 edn. Apple Inc.

BASS, 2004 A Review of the Recreational and Economic Status of Bass (Dicentrarchus labrax) in
England and Wales and Proposals for Revised Management of the UK Bass Bslssnjngler's
Sportfishing Society.

BERRY, M.J. and LINOFF, G.S., 200@ata mining techniquegor marketing, sales, and customer
relationship managemendiley. com.

BLUEWEISS, L., FOX, H., KUDZMA, V., NAKASHIMA, D., PETERS, R. and SAMS, S., 1978.
Relationships between Body Size and some-Hifgory Parameter©ecologia,37(2), pp. 257272.

BLYTH-SKYRME, R.E., 2011Design recommendations for a Recreational Sea Angling (RSA)
survey in WalesCCW.

BOCHENEK, E.A., POWELL, E.N. and DEPERSENAIRE, J., 2012. Recall bias in recreational
summer flounder party boat trips and angler preferences to neasapps to bag and siZzésheries
Scienceyg(1), pp. 114.

BOCHENEK, E.A., POWELL, E.N., DEPERSENAIRE, J. and KING, S.E., 2010. Evaluating Catch,
Effort, and Bag Limits on Directed Trips in the Recreational Summer Flounder Party Boat Fishery.
Marine andCoastal Fisheries2(1), pp. 412423.

BROWN, A., 2012The National Angling Survey 2012nited Kingdom: Angling Trust.

BURGESS, D., 2010. Fisheries in Wales: Welsh Seafood Strategy, D. BURGESS S5 B:
Annual Conferenge26 May 2010 2010, Welsh Assbim Government, pp. 1.

CAMBIE, G., MCCARTHY, I.D., SALOMONSEN, H.M., PANTIN, J.R. and KAISER, M.J., 2013.
Size distribution of the European sea bass (Dicentrarchus labrax) caught around Welsh waters.
Preliminary results of the first sampling months (Mayugust 2013)Report edn. Menai Bridge:
Fisheries and Conservation Team, Bangor University.

CAMPBELL, D., WEST, L., LYLE, J., MCGLENNON, D., COLEMAN, A., HENRY, G. arREID,
D., 2001.The Australian National Recreational Fishing Survey: 20Q0Australia IIFET.

CYRUS, R.M. andPATEL, N.R., 1989IBM SPSS Exact Testsambridge, Massachusetts: IBM.
DREW ASSOCIATES, 200&Research into the Economic Contribution of Sea Angling commissioned

by the Economics and Statistics Group of the Department for Emvinot) Food and Rural Affairs
(DEFRA).Drew Associates.

72



References

DUNN, M.R. and POTTEN, S., 1994\ational Survey of Bass Angling: Report to the Ministry of
Agriculture, Fisheries and FoodPortsmouth: University of Portsmouth, Centre for the Economics and
Managemat of Aquatic Resources.

DUNN, M., POTTEN, S., RADFORD, A. and WHITMARSH, D., 198% economic appraisal of the
fishery for bass in England and Wales.

ESRI, 2010ArcMap 10.0Build 2414 edn. ESRI.

EUROPEAN FISHERIES FUND, 201Review of the Europeandfieries Fund in the UK 2011.
Europe: European Fisheries Fund.

FINLEY, R., 7/Jul/2013, 7/Jul/201&st update, SurveyMonkey, online survey and questionnaire
software. [Homepage of SurveyMonkey], [Online]. Availaltigp://www.surveymonkey.com/home/
[7/9/2013, 2013].

FORWARD, J. andLYLE, J.M., 2002.A survey of the 20001 Tasmaian recreational rock lobster
fishery and options for future assessment. Final Report to the Marine Recreationay Eishmcil,
36p.Tasmania: Tasmanian Aquaculture and Fisheries Institute.

GAMMON, C., 1974 Angling Guide to Waled. edn. Wales: Wales Tourist Board.
GEOGDATA, 10/May/2001, 2001ast update, The National Gazetteer of Wal@sministrative

Wales [Homepagef GeogData], [Online]. Available:
http://homepage.ntiworld.com/geogdata/ngw/admin [8#20/2013, 2013].

GOOGLE, 10/10/2013, 20%ast update, Google Maps [Homepage of Gdpf@nline]. Available:
https://www.google.co.uk/mag$/10/2013, 2013].

GOUDGE, H. andMORRIS, E.S., 201INorth Wales Recreational Sea Angler (RSA) pilot surveys:
Discussion of the pilot methodgjies and recommendations for future surv@GW.

GOUDGE, H., MORRIS, E.S. an8HARP, R., 2010North Wales Recreathal Sea Angler (RSA)
pilot surveys: Summer results July to October 2@BW.

GOUDGE, H., MORRIS, E.S. an8HARP, R., 2009North Wales Recreational Sea Angler (RSA)
pilot surveys: Winter results December 2007 to March 2Q@3N.

HENRY, G.W. andLYLE, J.M., 2003 AGDAFF: The national recreational and indigenous fishing
survey. FRDC Project No. 99/158anberra: Australiaovernment Department of Agriculture,
Fisheries and Forestry.

HERFAUT, J.LEVREL, H., DROGOU, M. an&/ERON, G., 2010Monitoring of recreational
fishing of seebass (Dicentrarchus labrax) in France: output from a dual methodology (telephone
survey and digy) ICES CM 2010/R: 03CES.

IBM, 2011.1BM SPSS Statistic§tandard edn. IBM.

ICES, 2012gICES WGRFS Report 2012: Report of the Working Group on Recreational Fisheries
SurveysDenmark: ICES.

ICES, 2012fICES WGNEW report 2012: Report of the workingup on assessment of new MoU
speciesDenmark: ICES.

73


http://www.surveymonkey.com/home/
http://homepage.ntlworld.com/geogdata/ngw/admin.htm
https://www.google.co.uk/maps

References

ICES, 2012dICES Widely distributed and migratory stocks: European seabass in the northeast
Atlantic, advice for 2013CES.

ICES, 2010ICES PGRFS Report 2010: Report of the planning group on reoredtiisheries
(PGRFS). ICES CM 2010/ACOM:3ergen, Norway: ICES.

ICES, 2009aReport of the Workshop on Sampling Methods for Recreational Fisheries (WKSMRF)
ICES CM 2009/ACOM:41 REF.PGCCDHB3nmark: ICES.

ICES, 2005ICES Bass Study Group: Report of $tudy group on Sea Ba&enmark: ICES.

JONES, P.W. and LOE, S.A., 2013. Optimal Number of Questionnaire Response Categories: More
May Not be BetterSage Open(3)..

KASCHNER, K.J., RIUSBARILE, K., KESNERREYES, C., GARILAO, S.O. anKKULLANDER,

T., 1/Aug/2010, 2016dast update, AuaMapPredicted range maps for aquatic species. World wide
web electronic publication: Computer Generated Maioentrarchus labraXEuropean seabass).
[Homepage of Aquamaps], [Online]. Availablétp://www.aquamaps.oi@2/Apr/2013, 2013].

KELLEY, D., 1979. Bass Populations and Movements on the Wesst of the UkJournal of the
Marine Biological Association of the United Kingddsg(4), pp. 889936.

KISH, L., 1965.Survey Samplingl edn. U.S.A.: John Wiley and Sons.
LADLE, M. and VAUGHAN, A., 2003Hooked on Bas2 edn. Crowood Press.

LIETZ, P., 2010. Research into questionnaire dedigarnational Journal of Market Researd(2),
pp. 249272.

LYLE, J.M., 2009 Recreational fisheries in AustraliaApplication of a telephondiary methodology

to estimate catch and effort in recreational fisheries in Report of the Workshop on Sampling Methods
for Recreational Fisheries 2009. P.p.-82. France: ICES.

Microsoft, 2M8a.Visual Studio Team System 208& SP1 edn. Redmond, USA: Microsoft.

Microsoft, 2008 SQL Server 2008 Standard Editidi2.0.5512.0 edn. Redmond, USA: Microsoft.
Microsoft, 2007 Excel 2007Standard edn. Redmond, USA: Microsoft.

MMO, 2013 last updag, Sea Angling 2012 [Homepage of MMQ], [Online]. Available:
http://www.marinemanagement.org.uk/seaangljBf{0/2013, 2013].

MORSON, J.M., BOCHENEK, E.A., POWELL, E.N. and GIUF.J.2012. Sex at Length of Summer
Flounder Landed in the New Jersey Recreational Party Boat Fidtmmtih American Journal of
Fisheries Managemen32(6), pp. 12011210.

MURUA, H. and SABORIDGREY, F., 2003. Female reproductive strategies of marine fiisties of
the North AtlanticJournal of Northwest Atlantic Fishery Scieng8, pp. 2331.

NAUTILUS CONSULTANTS LTD., 2000Study into Inland ath Sea Fisheries in Wales: Final
Report.Wales: Nautilus Consultants Ltd.

74


http://www.aquamaps.org/
http://www.marinemanagement.org.uk/seaangling/

References

NETBISCUITS, 10/10/2012, 2032st updte, Reports and papers: Mobile metrics report Q4 2012
[Homemge of Netbiscuits], [Online]. Availabléttp://www.netbiscuits.com/reports/repeead
papers/metricseport/[10/10/2013, 2013].

NETMARKETSHARE, 10/10/2013, 201f&st update, Desktop web browser market share [Homepage
of NetMarketShare], [Online]. Availabléttp://marketshare.hitslink.com/browsmarket
share.aspx?gprid=0&qgpcustomdfi®/10/2013, 2013].

NFSP, 1987National Fisheries Statistics Program (U.S.): Marine recreational fishextyssics
survey, Atlantic and Gulf Coasts, 1988ashington D.C.: NFSP.

NIH, 2013.ImageJ: Image processing and analysis in JAVAS8d edn. United States: National
Institutes of Health.

NRW, 14/10/2013, 201&st update, FishMap Mon [Homepage of NRW], i@&]. Available:
http://www.ccgc.gov.uk/landscapwildlife/managinglandandsea/fishmapnon.aspy14/10/2013,
2013].

OFCOM, 1/8/2013, 20 &astupdate, Communications and marketing reports: Device ownership of
smartphones, tablets and ereaders 2013 [Homepage of Ofcom], [Online]. Available:
http://stakeholders.ofcom.org.uk/mardztaresearch/markefata/communicationmarket
reports/cmrl3/marketontext/uk1.029[10/10/2013, 2013].

O'MUIRCHEARTAIGH, C.A., GASKELL, G.D. and WRIGHT, D.B., 1993. Evaluating humeric and
verbal labels for response scaké8th Annual Conference of the American Association for Public
Opinion Research, MaiQ93, pp. 223.

Outwit Technologies, 201®utwit Hub Professional3.0.5.15 edn. Outwit Technologies.

PAWSON, M.G., TINGLEY, D., PADDA, G. andGLENN, H., 2007 EU contract FISH/2004/011 on
"Sport Fisheries" (or Marine Recreational Fisheries) in the Ebwestoft, Suffolk: ICES.

PAWSON, M.G., GLENN, H. ashPADDA, G., 2008. The definition of marine recreational fishing in
Europe.Marine Policy,32(3), pp. 339350.

PAWSON, M.G., KELLEY, D.F. and PICKETT, G.D., 1987. The Distribution and Migrations of Bass,
Dicentrarchus abraxL, in Waters Around England amiales as shown by Taggindpurnal of the
Marine Biological Association of the United Kingdd®d(1), pp. 183217.

PAWSON, M.G. and PICKETT, G.D., 1987. The bad3géntrarchus labraxand management of its
fishery in England and Wale&reat Britain Minstry of Agriculture Fisheries and Food Laboratory
Leaflet,, pp. £37.

PAWSON, M.G., PICKETT, G.D., LEBALLEUR, J., BROWN, M. and FRITSCH, M., 2007.
Migrations, fishery interactions, and management units of seab&esn{rarchus labraxin
Northwest Europ. ICES Journal of Marine Scienc@4(2), pp. 332345.

PEARSON, A., 1968Sea Fishing North Wales and Angleskeydn. London, UK: Ernest Benn Ltd.

PICKETT, G.D., EATON, CUNNINGHAM, S., DUNN, M.R., POTTEN, S.D. aWdHITMARSH,
D., 1995.An appraisal of th&JK bass fishery and its managemevAFF, Lowestoft (UK).

75


http://www.netbiscuits.com/reports/reports-and-papers/metrics-report/
http://www.netbiscuits.com/reports/reports-and-papers/metrics-report/
http://marketshare.hitslink.com/browser-market-share.aspx?qprid=0&qpcustomd=0
http://marketshare.hitslink.com/browser-market-share.aspx?qprid=0&qpcustomd=0
http://www.ccgc.gov.uk/landscape--wildlife/managing-land-and-sea/fishmap-mon.aspx
http://stakeholders.ofcom.org.uk/market-data-research/market-data/communications-market-reports/cmr13/market-context/uk-1.029
http://stakeholders.ofcom.org.uk/market-data-research/market-data/communications-market-reports/cmr13/market-context/uk-1.029

References

PICKETT, G.D., KELLEY, D.F. and PAWSON, M.G., 2004. The patterns of recruitment of sea bass,
Dicentrarchus labraxt. from nursery areas in England and Wales and implications for fisheries
managemen Fisheries Researct§8(1-3), pp. 329342.

PICKETT, G.D. and PAWSON, M.G., 1994. Sea bass. Biology, exploitation and conserkeion.
and Fisheries Serie42, pp. kxvi, 1-337.

PIFERRER, F., BLAZQUEZ, M., NAVARRO, L. and GONZALEZ, A., 2005. Genetiaglocrine, and
environmental components of sex determination and differentiation in the European sea bass
(Dicentrarchus labrax..). General and comparative endocrinologyi2(1-2), pp. 102110.

POLLOCK, K.H., JONES, C.M. and BROWN, T.L., 1994. Angler syrwmethods and their
applications in fisheries managemehmerican Fisheries Society Special Publicati®s, pp. Fxvii, 1-
371.

richardn, 2006SharpNLP.1.0.0 ednhttp://sharpnlp.codeplex.comichardn.

RICHARDSON, E.A., 2006Socioeconomic and ecological implications of an ecosystem approach to
marine resource management for Wales, UKiversity of Wales, Bangor.

ROBBINS, N.B. and HEIBERGER, R.M., 2011. Plotting Likert and other rating schii¥,
Statistical Meetings 2012011 2011, JSM, pp. 1058.

SAILLANT, E., FOSTIER, A., MENU, B., HAFFRAY, P. and CHATAIN, B., 2001. Sexual growth
dimorphism in sea ba&icentrarchus labraxAquaculture 2023-4), pp. 371387.

Systat Software, 2018igmaPlot for Windows 1212.0.3.36 edn. Systat Software.
THOMPSON, S.K., 20125ampling3 edn. Hoboken: John Wiley & Sons.

THRUSSEL, M., 4/10/2013, 203ast update, World Sea Fishing forum [Homepage of Thrussel, M.],
[Online]. Available: 4/10/2013 [4/10/2012013].

THRUSSEL, M., 5/2/2009, 200@&st update, CEFAS Sea Angling Survey Response. [Homepage of
World Sea Fishing], [Online]. Availabléttp://www.worldseafishing.com/columns/mike
thrussell/2009/cefaseaanglingsurveyresponsef10/10/2013, 2013].

VAN VOORHEES, D., SMINKEY, T.R., SCHLECHTE, J.W., DONALDSON, D.M., ANSON, K.J.,
O'HOP, J.R., NORRIS, M., SHEPARD, J., VAN DEVENDER, Md&ZALES, R.l., 2002The New

Marine Recreational Fishery Statistics Survey Method for Estimating Charter Boat Fishing Effort.
Gulf and Caribbean Fisheries Institute, c/o Harbor Branch Oceanographic Institution, Inc. 5600 US 1
North Fort Pierce FL 34946 U§ [URL.:http://www.qcfi.org.

VANDEPUTTE, M., DUPONTFNIVET, M., CHAVANNE, H. and CHATAIN, B., 2007. A polygenic
hypothesis for sex determination in the European sea isentrarchus labraxGenetics,176(2),
pp. 10491057.

WAG, 2008.Welsh Fisheries Strategy 20aBardiff: WAG.

WELSH GOVERNMENT, 2013ast update, Welsh GovernmerEuropean Fisheries Fund

[Homepage of Welsh Government], [Online]. Available:
http://wales.gov.uk/topics/environmentcountryside/foodandfisheries/fisheries/europeanfundforfisheries
[?lang=er{4/17/2013, 2013].

76


http://sharpnlp.codeplex.com/
http://www.worldseafishing.com/columns/mike-thrussell/2009/cefas-sea-angling-survey-response/
http://www.worldseafishing.com/columns/mike-thrussell/2009/cefas-sea-angling-survey-response/
http://www.gcfi.org/
http://wales.gov.uk/topics/environmentcountryside/foodandfisheries/fisheries/europeanfundforfisheries/?lang=en
http://wales.gov.uk/topics/environmentcountryside/foodandfisheries/fisheries/europeanfundforfisheries/?lang=en

References

WIRRAL SEA FISHING, 4/10/2013, 201&ast update, Wirral Sea Fishing forum [Homepage of
Wirral Sea Fishing], [Online]. Availabldattp://www.wirralseafishing.co.uk/forum/phpBB2/
[4/10/2013, 2013].

WORLD SEA FISHING, %/5/2013, 2013ast update, Can we trust the scientists? [Homepage of
World Sea Fishing], [Online]. Availabléttp:/www.worldseafishing.com/forums/general
conservatiorpolitics-forum/1836026canwe-trustscientists.htm]10/5, 2013].

77


http://www.wirralseafishing.co.uk/forum/phpBB2/
http://www.worldseafishing.com/forums/general-conservation-politics-forum/1836026-can-we-trust-scientists.html
http://www.worldseafishing.com/forums/general-conservation-politics-forum/1836026-can-we-trust-scientists.html

Appendices

8 APPENDICES

Appendix I.  Welshwaters, surrounding seas andabounding ICES rectangles
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(A) Map of Wales and surrounding waters.

ICES rectangles in apeeyabelled with their 4 character codéCES fisheries areaare delineated by strong blue line wi

corresponding underlined blue labels. Coastal liepsesentimits as folows dotted line, 12 mile UK territorial wateréimit; dashed line 6 mile limit Strong grey lines are Wale:
England country boundariegellow, red and blue overlayaligned to ICES rectangledglineatehe authais definition of North Wkes, Mid Wales and South Walesspectively,
within the context of thighesis.(B) gives the 2010 boundary under which the Welsh Government has the competence to manage fisheries under the Boumdasts ah
Functions Order 2010. Reproduced fraWelsh Government source.
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Appendix Il.  Diary market researchpoll

Page 1of the poll used to assessreational angleopinionto a software as a service delivered online i
smartphone diary application.
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