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Overview

A technical panel of the Kent and Essex IFCA (KEIFCA) will meet to review the technical specificatio
of the KEIFCA whelk permit byelaw that was introduced in 2013. This 3 yieav weill take account

of new research into whelk populations and analysis of the KEIFCA whelk fisbetiyeopast few

years. Industry, scientists and regulators will present data and discuss optiomsuf@gement with

the outcome of making recommendations to the Kent and Essex IFCA.

Objective

To review the technical specifications of the whelk permit byelaw and make recomdaions to
the full KEIFCA for future whelk permit byelaw technical specifications.

The technical permit requirements of this byelaw had previously been recommendetebinical
panel of KEIFCA after consideration of the data that formed the Impact Assessment. These con
measures were also approved by KEIFCA at its meeting on 20 November 2012. ThalTeetmic
Requirements set out in paragraph 28 of the byelaw and listed below were also approi& QA
at its meeting on the 18th January 2013:

(8) The maximum number of whelk pots that may be set by the holder of a Categery O
Permit referred to in paragraph 4 will be 300;

(b) The maximum number of tags to be issued to the holder of a Category One Permit
referred to in paragraph 9 will be 300;

(c) The maximum number of whelk pots that may be set by the holder of a Category T
Permit referred to in paragraph 10 will be 10;

(d) The maximum number of tags to be issued to the holder of a Category Two Permit
referred to in paragraph 14 will be 10;

(e) The size of the gauge referred to in paragraph 21 will be 22 millimetres;

() The number of escape holes referred to in paragraph 23 will be 2;

(g) The diameter of the bar referred to in paragraph 23 will be 22 millimetres

Supporting Information

This paper provides information on the KEIFCA whelk fishery and populations fesrcrethat has
been carried out within the KEIFCA district and from further afield and also from the collation a
interpretation of catch return data submitted by the fishermen as a requirement ofithelk permit
byelaw. The following sections provide a background to our current understandimedk stocks
and fishing patterns; key information required to review the whelk permit byelaw teahnic
specifications and to make evidence-led management decisions.



KEIFCA Whelk Technical Panel
7 January 2016

Background to the Kent and Essex whelk fishery

1. Introduction

Historically common whelk8(ccinum undatuinhave not been regarded as high a priority species as
some shellfish such as lobsters and cockles, although they do experience surges in popularity as
temporary markets open up globally (China and Korea), and certain ports around thelerahso

rely on them more heavily than others. Whelks are sometimes seen as a target spatissfished

when other fisheries are closed or out of season.

Whelk fishing within the Kent and Essex IFCA district has historicaltydbe®derate scale whelk
fishery supporting 10 to 20 boats. The number of boats and the effort targeting weedksanied over

the years depending on stock on the ground, the market value of whelktharalailability of other

higher value fish & shellfish stocks to target (the relatively low value of whefids to mean that,

apart from a few vessels that specialise in whelks, other boats either target svhella part-time

basis or when there is no quota left for other prime fish). These fattave meant that over the
years the whelk fishing in the district has waxed and waned.

In recent years the market for whelks has increased which led to increased fiffongand a more
consistent year-round fishery. In November 2011 KEIFCA introduced an emergency byelaw limiting
the number of whelk pots that can be used in the district to 300 per vessehptih2013, a new
flexible permit byelaw was introduced that specifies the number of whelk pots, theergh) size and

the number and size of escape holes in pots and these factors are periodically reviewed.

2. Catch return data
2.1 Total whelk catches for the KEIFCA district

There is a requirement under the flexible whelk permit byelaw that requires permit holdetsbtmit
catch return data monthly to KEIFCA. These data have been collated and analyseddwvaissas
parameters of the whelk fishery.

Since the introduction of the whelk permit byelaw, the numbers of whelkgletin the Kent and

Essex IFCA district has increased from 570 tonnes in 2012-2013 to over 1000 tonnes in 2014-2015 (fig.
1). The effort also increased over these 3 years with the total number of pots doublangptal of

333 000 pots in 2014-2015, this is despite only a modest increase in the number ofspssuéd,

with 34 issued in 2012-2013 and 38 issued in 2014-2015.

Figure 1:Weight of whelks landed and total number of pots hauled from 2012 to 204t ftom
1200 400000 KEIFCA catch return log sheets.
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and those that are caught as by-catch in other fisheries, e.g. in trawls or dredgeso Ehese
differences there are some discrepancies between the KEIFCA catch return data and the MMO
landings data although these two data sets are similar for 2013 and 2014.

Analysing the longer term MMO data set reveals the sharp increase in whelk fishimg2@bl
onwards and highlights the motivation behind the introduction of the KEIFCA whelk pgeretéw

(fig. 2).

Figure 2The total weight of whelks landed into KEIFCA ports from 1994 to 2014. Dataiivtn
landings data.
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2.2 Distribution of whelk fishing

In order to further examine the whelk fishery in the KEIFCA district, tiob oeturn data was analysed

by ICES sub-rectangles and inputted into GIS to determine the distribution of fgfartgThese data

show the most important whelk fishing areas to be areas off the North anchS¢erntt coast, with a
relatively medium number of whelk pots used east of Ramsgate and a low number of whelk pots set
in Essex coastal waters (fig. 3 A).
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Figure 3 Distribution of whelk fishing effort in ICES sub-rectangles in the KEIFCA district.
A. Catch return data showing total number of B: Number of whelk gear sightings from
pots hauled in 2013-14. 2008 2015.
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Every time either of the KEIFCA patrol vessels are at sea, all sightings of vesdelsdagear are
recorded, including precise positional data and information on the vesseigity or the type of fixed
gear (fig. 3 B). Plotting these sightings data of whelk pots and vessels fishiwtgefks along with the
catch return data into GIS, the district was divided into 4 whelk fishing areas witl2 atearly having
the greatest whelk fishing effort (figs. 3 and 4).

Figure 4:.Chart of the KEIFCA district divided into 4 whelk fishing areas.
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Closer analysis of the catch return data reveals a similar pattern of distribution of figieflg in the
4 areas between years from 2012 to 2015 (fig. 5). The lowest catch of whelks was otigsistessex,
ranging from 0 to 3 % of the total whelks caught in the district and the majonitshefks landed from
the district were from area 2, off the N. Kent coast (fig. 5).

Figure 5The proportion of whelks caught from each area in each year. The percentage contribution
of each area to the total weight of whelks caught is shown.

2.3 Temporal variability of whelk fishing

Whelk fishing occurs throughout the year with differing seasonal changeiart observed in all of
the 4 areas of the district. Area 2 (N. Kent), the area with the most fishing effattheamost

consistent year round fishery with the weight of whelks caught decreasing in August desuited

effort in this month (fig. 6). Whelk fishing in area 1 (Essex) is at a very lowaheebmmercial fishing
for whelks only occurs in certain months (usually winter) when fishers dreargeting other species
(fig. 6). In areas 3 and 4 (E. and S. Kent), less whelks are landed in winterezbmipia the rest of

the year.

Although landing figures can be useful, this value does not indicate how weasgls were working
the area or how frequently they were fishing. Calculating the catch perefifaitt (equation) helps
standardise these factors and can be a key indicator in identifying tHéhtefahe stock. The changes
in abundance of whelks caught is not a result of lower catch rates, asatbk per unit effort (CPUE),
measured by the weight of whelks per pot does not differ significantlgutinout the year (fig. 6).
The higher values observed in January to March 2015 in areas 1 and 3 are due to veayaldar
these months. The main difference in CPUE is inter-annual with a considerably lower numbeHdsf
caught in each pot in 2011-2012 compared to later years. This indicates that the ddnsitells
may have increased from 2011-2012 to 2012-2013, however, given the large incredmsskifishing
during this time it is possible that the higher number of baited whelks pots atratielks from a
greater distance, rather than an increase | the overall population. During this tsherhen may also
have changed their fishing grounds, bait type or soak time to increase teeerfy of potting.
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Figure 6:The total weight of whelks landed and CPUE (weight of whelks per pe@dbrmonth in
each area from 2012 to 2015. Data for 2015-2016 are only up to November 2015.
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3. Analysis of fishing effort by permit holders

Before the introduction of the emergency byelaw there were concerns from local fighethat
whelk stocks were being overfished by 3 nomadic vessels each using apgadyi800 pots. At this
time none of the local boats were using more than 300 pots and the majegte using less. This
section analyses catch return data to see how whelk fishermen are using their pergniteow often
they fish and how many pots they use including projected maximum fishiog.ef

3.1 Latent capacity

Analysis of the monthly catch return data has identified that thereoissiclerable latent capacity
within the fishery; the 3 contributing factors to this are the number of perméimg used, the number
of pots being set and the number of days spent fishing.

In 2014-2015, 38 permits were issued, of these 11 were not used at all and 12 sest@tuonly a
minimal level. During 2014-15 the greatest number of days fished by any wéedlel in the district
was 161 (fig. 7). Assuming that all permit holders could fish this maximum numbay®fper year,
the total number of days fished in 2014-2015 by all whelk permit holderdy<2@6 of the maximum
annual capacity (fig. 7).

Figure 7:Total number of days fished by each permit holder in 2014-15.

Figure 8:Total number of pots set by each permit holder in 2014-15.

The greatest number of pots set by one vessel in 2014-2015 was 48300, alpethét holders set

less pots in total. The reduced number of pots used by other permit holders was due to those vessels

fishing fewer days and / or setting less than the maximum permitted 300 pots per trip. Agstiratn
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all vessels could set the maximum number of pots, the current pot usage is onlyol&héototal
theoretical pots that could be set with the current number of permit holders (fig. 8).

Analysis of this data reveals that there is a large amount of latent effort in the fisheéi§ @hcurrent
permit holders fished at the same intensity as the highest intensitgfjthere would be over 5 times
the number of pots set per year and 4 times more fishing trips. This should beitak@onsideration
when reviewing the number of permitted pots.

3.2 Business models used by whelk permit holders

The graphs above (figs. 7 and 8) indicate that within the district, fishermen are workifiietent
business models; i.e. some permit holders work full-time, some part-time and sonkeateore while
others have 1 or 2 crew working with them. Thus management decisions atele the fishery as a
whole will affect the permit holders in different ways.

Figure 9:Number of vessels / permit holders in each business model class and the weidgnelké w
they landed in 2014-2015.

Four business models have been
identified based on the number of days
each permit holder fished during 2014-
15, including the group of permit

holders who did not fish at all (fig. 9):

Model A = fished more than 100 days
Model B = fished 40-100 days

Model C = fished less than 40 days
Model D = fished 0 days

Model A is made up of only a small fraction (13 %) of the total numbpeermit holders yet in 2014-
2015 these 5 vessels caught 54% of the total weight of whelks landed in the @isttisét 51 % of all
the pots used. The largest group of permit holders, business model C, landete 7 % of all whelks
and used just 10 % of all pots set.

4. Whelk Fishery Management

Whelk fisheries are managed at the European scale by a minimuim¢psize limit (MLS) of 45 mm
stated under Annex Xl of RegulatiBE(0/98 however the usefulness of this size limit in protecting
breeding adult populations is limited in the Kent and Essex IFCA district and sumgwaders due
to the higher and variable size at maturity.

In recent years, some European regulators have developed more regional managemergliof wh
fisheries, including the whelk permit byelaw introduced in 2013 by KEIFCA. Thanigllmable
summarises the main whelk management tools introduced by differengfisd regulators (table 1).
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Table 1:European whelk fishery management

Regulator Management tool Date Introduced Key features
Kent and Essex IFCA Whelk permit byelaw 2013 (emergencyPot limit (300 or 10 for recreational)
byelaw 2011) - Min. 2 pot escape holes, diameter 22 mm

Riddle size of 22 mm
Pot tags and gear marking
Catch return

Eastern IFCA Whelk permit byelaw 20167 - Pot limit (500 or 5 for recreational)

(emergency - Min. 2 pot escape holes, diameter 24 mm
byelaw 2015) . Riddle size of 24 mm

Minimum Landing Size (MLS) of 55 mm
Pot tags and gear marking
Catch returns

Sussex IFCA Shellfish permit byelaw 2015 - Pot limit (300 inside 3 nm or 600 in the 3 -6 nm; 5 for recreational)
Min. 4 pot escape holes, diameter 25 mm
Riddle size of 25 mm

- Gear markin
Jersey Whelk Authorisation 2014 - Minimum landing size (MLS) of 50 mm
permit - Riddle size of 22 mm

Pot limit depending on historical fishing inside 3 nm; 900 pot limit outside 3 nm
Limit of 40 vessels (outside 3 nm)
Limit of 30 kg whelks as -catct

Normandy Regional Whelk Fishing Early 1980s - Limit on number of Vessels in fishery (70 in 2015)

Licence Issued by CRPM- - Vessel size limit of 12 m
BN - Riddle size of 22 mm

Max of 3 crew with 240 pots each per day (max 720 pots/vessel/day)
Catch limit of 300kg per crew per day (max 900kg/vessel/day)

Fishery closed Weekends, bank holidays and all of January each year
Allowance of 3.5% undersize (random checks 1-2 times per month)

Isle of Man Whelk fishing licence 2007 - Pot limit of 600 (total pots inside 3 nm limited to 3600)

Minimum Landing Size (MLS) 70
Shetland Islands Shellfish regulating order - Pot limit of 600

Minimum Landing Size (MLS) of 75 mm
Pot tags and gear marking
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5. Whelk Research
5.1 Introduction

Unlike other shellfish that have a planktonic larval stage, whelks lay eggs in aggregalich
restricts the mixing of individuals and promotes genetic variation over smaller distances than species
that have a planktonic stage. The common whékccinum undatunexhibits morphological and
genetic variations throughout its distribution and small scale diffeesnin size at maturity and
morphology have been found within and between areas of the same fishing gnolceland (Palsson

et al., 2014). Other studies in the UK and Europe have found genetic variations over snteajand
spatial scales (Mclintyre et. al., 2015; Weetman, et. al., 2006), and report that orazeahas been
fished-out it can take a relatively long time for the population to recover, #llatas there is little
inward migration of other whelks (Shrives et al. 2015).

The current EU minimum landing size (MLS) of 45 mm is generally considered toas Ithe
proportion of mature whelks is very low (or zero) at many study sites (Mcintyed,,é1015; Lawler
and Vause, 2009; Lawler, 2014). Research by the Centre for Environment, FistetAegiaculture
Science (CEFAS) and Sussex Inshore Fisheries and Conservation Authority (SkhH-€xgmvhed
the size of whelks at maturity from different sites around the UK revealed gelogedly distinct size
at maturity variations over a small spatial scale (Shelmerdine et al., 2006; L294d), This further
supports the theory that the current EU limit does little to protect spawnioglss, especially because
of the broad morphological variations displayed by the species.

Several research projects to gain a better understanding of whelk biolayp@pulation structure in
the UK have been undertaken in recent years by Bangor University, QueerUkiaeysity London,
Cefas, Sussex IFCA and Kent and Essex IFCA. This section highlights somessfatbh and
summarises the results to date.

5.2 Research into the optimum escape hole size

To determine whether the addition of escape holes of various diameters in starendnercial
whelk pots reduces the proportion of undersized whelks in the catch, CEF#s8xIFCA & KEIFCA
worked together to test standard commercial pots modified with the addition of escape hofe®i
diameters (20 to 28 mm dia. in 2 mm increments). Four test areas were selected, \Weitatal
Ramsgate in the KEIFCA district and Eastbourne and Selsey in the Sussex IFCA distmentakp
trials used 50 pots deployed in five fleets of ten pots allowing 2 pots of epehimental hole size to
be included on each fleet. Size distributions of the catch from pots for each helarsi on each fleet
were measured. To determine whether the selective properties of the gear were similaebet
other survey areas and for alternative soak durations the experiment was repeated for foey sur
areas and soak time was controlled for.

Results

The number of both undersized and commercial sized whelks captured was redithddcreasing
escape hole size (fig. 10). The proportion of undersized whelks in the catchéedeslith increasing
escape hole size (and therefore the proportion of commercial sized increased). A more general
interpretation is that, each 1 mm increase in hole size resulted in a reductidreipdrcentage of
undersized whelks of between 1.5 % and 3 %, the greatest reduction occurring in Ramisgage w
small whelks were more prevalent.

10
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Figure 10:Predicted daily catches of commercial (blue) and undersized (red) whelks by éstape
size and survey area (Ramsgate R, and Whitstable W) assuming a standatdratak of one day.

A suitable escape hole needs to balance the negative effect of loss of yield with improved conservation
value and potentially reduced handling overheads. The number and proportion of undersized whelks
in the catches from the Ramsgate survey area was significantly highethibae from the other
survey areas and therefore the effect of all escape hole sizes was greater.

Increased soak duration generally reduced the numbers of undersized whelks in¢hes;ailthough
weather disruption and gear relocation made the relationship between undersized whehesatnd
increasing soak time difficult to interpret.

The potential benefits of appropriate escape holes would be more obviowweas with high
proportions of undersized whelks in the catch and when soak time is extéyejeuhd typical practise.

Riddle size experiments

In each survey area a sample of at least one fishing basket of whelks was passeseiesr @f grids
(riddles) with gap sizes ranging from 20 to 28 mm in 1 mm increments artthgtwith the largest

gap. Whelks that passed through each grid were sequentially passed over the nexstmad.
Statistics were used to describe the selection performance of each grid zmpnsihe form of a
selection curve (fig. 11). These selection curves were applied to a size distribution of catch assumed
typical of one survey area to predict the proportions of both undersasdi commercial sized whelks

that would be retained for each riddle specification and under differeqothetical values of MLS.

Unfortunately, riddles are not ideal devices for separating whelk catches into lamtkdiscarded
components as the selection curve is an s shaped curve and noe ledifed . This means that even

if a grid gap with a size appropriate for the current MLS is used, some undersized whelksyate likel
end up in the landings and some commercial sized whelks will be discarded. thagiradiows all
undersized whelks in a catch to pass through will undoubtedly releasgnéicant proportion of
commercial whelks regardless of how much care is used by the operator. Whelks are lagdaity

in large quantities, making manual measuring of each animal logistically dificlisasuch there is
likely to remain a requirement for this sort of automated grading equipment.

The project concluded that it was for fishery managers to determine the right talaetween
conservation and loss of income to the fishing industry, although if a riddle whicmsesdli
commercial sized whelks is used, the retained component would require further sorticgmply
with MLS legislation.

11
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Figure 11:Selection performance of each riddle grid as probability of retention against whelk siz
(shell height in mm) by survey area. Selsey blue, Whitstable red, Ramsgate grey and Eastbourne
green.

Size at maturity

Between mid-January and mid-March in 2013 a national study (Determination of the $ia¢unity
of the Whelk Buccinum undatum in English Waters Defra project MF0231) provitedates of
size of maturity (SOM) for whelks using visual observation of the gonad for matetégndnation.
Samples of catch were sourced from ten English ports chosen in considerationezioiemic value

12
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of recent and historic reported landings of whelks (Whitstable and Ramsgate KEIFCA ports). Fishers
were asked to provide a sample of approximately 30 kg of whelks based ontéheab content of
their baited traps in an area typically fished by the local fleet.

The project showed that there was considerable regional variation between estimates dtsize
maturity and estimates ranged from 44.8 mm (female) and 46.4 mm (male) taken in the Solentto 77.8
mm (female) and 76.2 mm (male) from the southern North Sea. The findings sugafetietisize of
maturity in Whitstable is over 60mm (60.7 mm female and 61.9 mm male) and over 49 mm in
Ramsgate (52.8 mm female and 49.5 mm male). This means the current EU Minimum Landing Size of
45mm has limited potential for protecting spawning stocks in our district.

5.3 Genetic Connectivity and Population Structure of whelks in the KEIFCA district

From 2014 to 2015 KEIFCA worked with a Masters student from Queen Mary University, London to
examine the population structure of whelks in the district and to see if there wetiaclipopulations
that do not interbreed.

Whelks were caught using pots deployed from the KEIFCA vessel FPV Tamesis fadwallafighing
areas identified by KEIFCA. Escape holes were blocked to catch all whedkdeted the pot. Whelks
were measured and the sex and stage of maturity determined followisgedtion. The genetic
variability of a subset of whelks from each of the 4 areas was measureddomne if there was any
genetic difference in whelks across the KEIFCA district.

Size at Maturity

The estimations for size at maturity showed variation between both areasardThe lowest shell
lengths for both male and female whelks when 50 % of the population are maturenvared 1, with

males maturing at 42.08 mm and females at 47.80 mm. For this area only, males are maturing before
they reach the EU MLS at 45 mm, but females are not they mature 2.80 mm abevesilinations

for size at maturity for both sexes in areas 2, 3 and 4 were very similar and all abdvd LS. Area

4 has the highest estimation of shell length when 50 % of the population angrenanales maturing

at 14.52 mm above the MLS and females at 19.22 mm above. In the study as a wghajdtion in

shell length at maturity across sites for both sexes was different with the range for malesthad

that for females, at 17.44 mm and 16.42 mm respectively.

In this study, the proportion of individuals that the current EU MLS offers protectioreithier very
small, or zero. For areas 2 and 4 the MLS offers protection to no wéeits since no whelks were
found to be mature at 45 mm or below. For area 1 very small proporibdmsale and female whelks
were found to be mature at 45 mm or below; for area 3 the MLS pro&etsry small proportion of
males only, but the proportions are so insignificant (smaller than 5%) that itlikelynthat these
would be large enough to report that the MLS offers any sort of protectidhdspawning stock from
these areas.

Differences between sexes was evident in all populations in this stifldynales maturing on average
4.96 mm smaller than their female counterparts. Given this finding, it istdegbiat the effectiveness
offered by any size based management practice can also differ withingtamd.

13
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Table 2:Whelk population characteristics including number of mature whelks sampled;hstight

at which 50% probability of each sex within each population are mature; the proportioncbf ea
population (by sex) mature at the current EU MLS (45 mm); and shell giglistandard error).
Shaded cell shows shell height at maturity lower than EU MLS (45 mm).

Area ] Area 2 Area @ Area ¢
Sampling montl Octobel March July March
Se» Male Female Male Female Male Female Male Female
Total mature 29 21 28 18 18 4 6 6

Shell height at 42.08mm 47.80mm 58.05mm  62.78mn; 55.81mm 60.51mm 59.52mm 64.22mm

maturity (SH)

SH 95% SE 3.37mm 14.97mm 8.81mm 8.98mm 14.63min 4.82mn 10.42mm 6.28mm

Proportion mature
at 45mm

0.03 0.05 0.00 0.00 0.06 0.00 0.00 0.00

Genetic connectivity between populations

Genetic variability was assessed by looking at differences in DNA betweerswhealiht in the 4
different areas. There is little gene flow between populations of whelks in the KHi§tGet, which

is shown by significant genetic structure at small spatial scales (minidistance between sites of

38.7 km). Statistical tests reveal almost all population pairs are significantly genetically diffenent f
each other and all populations show a slight deficiency in observed heterozygosity (measure of genetic
difference) suggesting slight inbreeding within populations. It showed that samples from aea 1
strongly and significantly different from areas 2, 3 and 4, and that samples fraan3aveere also
significantly different from areas 2 and 4, although the difference was not as strongtdsitlarea 1.

The only populations that have an insignificant difference are thgufations from area 2 and the
population from area 4.

Population size structure

To examine the health of the whelk populations, the size distribution of whelks wasredin the

4 whelk fishing areas. Scientists from Cefas used the shell heights measurediundpito run initial
population models on the data (fig. 12). These results indicate that foarafis the population
structure is far from that associated with maximum sustainable yield (MSY) proxies, with exgioitati
occurring before maturation and depletion of large animals in the population.

The distribution of size classes in each area for males and females are shown in figuregi&ithlo
the results from initial population modelling. The modelling results show that tleé bhight at first
capture in the fishery (Lc50) is below the value at which 50 % of the gtapublre mature (shown by
the change in colour from red to blue on the bar charts) for all areas apentdirea 1, indicating that
exploitation occurs before many individuals have opportunity to spawn. The maximelirhefghts
found in each area are far below Linf (the maximum shell height of a wi8k8mm), indicating that
the large animals may have been removed from the population. The mean shell heigts o
population (Mu) are far below reference lengths for maximal population and ingiVigtowth (L opt),
indicating that exploitation exceeds the level associated with optimal grewthMSY. The mean shell
heights of the population (Mu) are also far below reference lengths for fishing mortalitsl éq
natural mortality (F=M), indicating that exploitation exceeds the level associated wiilraha
mortality, an MSY proxy. All areas showed the same trends indicating that exploibf the fishery
is not sustainable.

It is important to note that this initial modelling uses values and parameters tkenother fisheries
and species and therefore could be improved using more accurate parameters speuifiells. In
order to improve these models, the growth rate of whelks is currently being stugied?hD student

14
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at Bangor University. The student is also currently determining the age of sampétezbduring
the KEIFCA / Queen Mary University study and this information will increase the rotaustribe
model.

Figure 12Size frequency distribution of whelks in each area, separated into males aatetem
Length based reference points model results are shown; Lc50 = shell height at fiuvserhfu =
population average shell height; F = M = fishing mortality equals natural litygrtaopt = Maximal
individual length; Linf = Maximum shell height. See section above for diéserip
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5.4 Ageing of whelks

A common problem facing fisheries scientists working with whedkthe inability to accurately
estimate the age of an individual animal. If the age and size of a range of inthviidua a population
is known, estimates about the structure of the population, such as the nurobgoung and old
individuals can be made. These estimates can help us to understand several abmgsthe

populations including how fast individuals grow, the age at maturity, and howlptpns change
over time in response to influences such as fishing.

A PhD student (P. Hollyman) at Bangor University and Cefas is currentippileyeh method to
calculate the age of whelks as summarised here:

Previous attempts to age whelks using the operculum (crusts) showed this miethedvery difficult
to use as they are often unreadable, for this reason we have focussed onciustricalled the
statolith. The statolith is a small round ball of shell material (calcium carbonate) containesl timsid
whelk s nervous system that allow the whelk to sense gravity. Statoliths contain seless of rings
much like a tree, that we are trying to prove are annual, we have done this widledexperiments
looking to try and pinpoint when the rings get formed. We have also done sevemralicd analyses
where we have found annual chemical cycles that match the visible statolith finge can reliably
show the rings to be annual then we can use this method of ageing inftilve fior fisheries research,
improving the monitoring and therefore sustainability of whelk stocks.

KEIFCA is currently working with Bangor University and Cefas to estimate thewdgskaf collected
during the Master s project work. This will provide a more accurate picture of the whplkations
in the KEIFCA district and will help to produce more accurate populatiotelsndo assess
sustainability of the stock.

5.5 Proposed future research plans
Sacrificial pot sampling

In order to increase our knowledge of the age structure of whelk pdiomia and how these vary
seasonally, additional whelks will be collected, measured, weighed and a subset aviitbeted to
assess the sex and maturity stage.

In order to involve whelk fishermen in the research and to have a césttefe sampling strategy,
whelks will be collected by local fishermen. The fishing effort in area 2 igréatest with full time
whelk fishermen operating all year round. Area 4 has the highest catch per toit @PUE) and
although fishing effort isn t as high as area 2, fishermen stillate in this area for most of the year.
There is also an historic 10 year data set of whelk size and abundance from Hythe Bzy4n a
Therefore, a fisherman in area 2 and a fisherman in area 4 will be employedk@is@xtra pot on
the end of each of 5 strings of pots. The contents of these 10 extra pots (5 per area) validokeirs
plastic bags and frozen at the port until collected by KEIFCA officers. Whelke wilbsequently
measured and dissected to provide data on the size at maturity, abundarinéitiuals and the age
structure of populations. This sampling will occur once every 2 mdattsyears to create a seasonal
picture of whelk population structure and catch rates.

Hythe Bay sampling

Between 1980s and 1990s, a 10 year study of whelks was undertaken by the Envirdigercy (EA)
in Hythe Bay to assess the impact, if any, of a new longfall sewage outfloMlipiks were collected
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from fishermen and sizes recorded. This large data set is currently being reviewed by KEIFCA in
collaboration with the EA.

Proposed research will collect whelks from fishermen in Hythe Bay to measure and disdesstasu
assess the sex and maturity state. This data will be compared to theopseld year data set to see
if the whelk population structure has changed over the past 30 years.

Trawl / dredge study

Using baited pots to catch whelks is an effective method, howeverdiffisult to determine the
density of whelks on the ground as many factors control the distance that bait cactatthelks from
(e.g. type of bait, water temperature, tidal and wave energy). MMO landings data, receatjsad
by Cefas shows a considerable amount of whelks caught as bycatch in trawls.

Hythe Bay (area 4) has both whelk potting and trawling occurring adjacent to eachirothe same

bay in addition to the 10 year whelk data set provided by the EA. Therefore, it is proposed to engage
trawlermen in Hythe Bay to record whelks caught in their trawls. This wilch&ved by providing
trawlermen with a set form to complete detailing the date, area fishishing gear used, length of
trawl tow and volume and weight of whelks caught. This information canseel io calculate the
density of whelks on the ground and can be compared to the abundance of whelks capgis in
during the potting sampling described above and from the whelk catch return reéatved from
permit holders.

Depletion dredge survey

A more accurate, but costly, method of measuring whelk density on the ground thag data
collected by fishermen is to conduct dredge depletion studies. This meitnvalves repeated
dredging (or trawling) over the same area of seabed several times to ensure all localies! in that
area are collected in the dredge (or trawl).

KEIFCA currently conducts an annual dredge survey in the Blackwater, Crouchaib@dne MCZ
in Essex to assess the stock density and distribution of native oyStstreé edulis During the native
oyster stock assessment in 2016, it is proposed to dredge repeatedly over the samet@@dine
until no further whelks are caught. This will be repeated at several simtioEssex. An average density
of whelks can therefore be calculated for different benthic habitat typeshwvit reflect the different
carrying capacities of each habitat for whelks.

Whelk catch data

It is proposed to request additional information from whelk fishermen. In paldr, for fishermen to
record the volume of undersized whelks before they are returned to the sea. Thixeazarried out

with minimal effort to the fishermen by providing pre-marked buckets incWwhivhelks passing
through the riddle can be placed and the volume of these easily recordeiwilhprovide more data
on the abundance of younger whelks and can be used to reflect the health of the population.
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6. Conclusions and Recommendations to review the byelaw technical specifications

The KEIFCA whelk permit byelaw was introduced to control fishing effort andghwasponse to
concerns from the fishing industry of overfishing by nomadic vessels usimgniangbers of pots. In
order to determine the maximum fishing effort that the whelk stocks can sustain, detéileg term

information regarding the populations and the fishing effort is required. This psyramarises the
work carried out by KEIFCA and partner organisations to gather and anatgsendde fishery and
the whelk stocks in the KEIFCA district over the past 3 years.

6.1 Review of the 300 pot limit (technical requirements sections a to d)

Since the introduction of the whelk permit byelaw, whelk fishing has increased over ti8years.
Closer studies of individual permit holders activities has identified a large latent caipettie/fishery
and should all current permit holders fish at maximum intensity, the fishingteffould increase 5
fold. This high level of fishing would probably not be sustainable andikelg that whelks would be
fished out, causing a population crash. Analysis of the population structuEyCA and Queen
Mary s University, London and preliminary modelling by Cefas have shown that whelkgpmmiin
the KEIFCA district have very few larger adults and modelling has indicated that curregtdiébit
is above maximum sustainable yield for the stock.

Given this information it isecommended that the pot limit and number of tags issued is NOT
increased and remains set at 300 for category 1 permits and 10 for category 2 permits.

6.2 Review of the escape hole diameter and riddle size (technical requirements sections
e and g)

The current minimum size of escape holes in pots and the minimum riddle size requiveduged

under the technical requirements of the permit byelaw are 22 mm. This sizehesen based on
previous research carried out by Cefas in conjunction with KEIFCA to optimise théocatminimum

landing size of 45 mm.

Since then, research by Cefas and more recently by KEIFCA and Queen Mary gy Jhoveten have

shown a significant difference in the size at maturity of whelks in @iffieareas which is probably
related to water temperature. Whelks mature below the EU minimum landingagiz& mm in all

areas of the district, with the exception of males in Essex. This meansé#rat of the whelks that
are caught have not had chance to reproduce. Initial modelling by ®éjatights that the whelk
populations are not sustainable, there are fewer larger adults than expectddhat many immature

whelks are removed by fishing.

Regulators that have introduced whelk specific management in the lasthge@r set larger escape
hole and riddle sizes (e.g Eastern IFCA at 25 mm and Sussex IFCA at 24 mm).

Given the new research showing that the size at maturity is below 45 mm for most of the district it is
recommended that the minimum size of escape holes and minimum riddle sizes areBNSRD to
25 mm.

6.3 Review of the number of escape holes (technical requirements section f)

As all whelks are required to be passed through a riddle and any whelks that pagghtitiheuriddle
(i.e. are too small) are returned to the sea, it is unlikely that changing the nunfilescape holes will
have an effect on the whelk population or the catch. It is theref@@mmended that the number
of escape holes REMAINS the same at 2 per pot.

18



KEIFCA Whelk Technical Panel
7" January 2016

7. References

Lawler, A. and Vause, B. (2009) Whelk Biology, CEFAS Final Report.

Lawler, A. (2014). Determination of the Size of Maturity of the Whelk Buccinum undattnglish
Waters Defra project MF0231

Mcintyre, R., Lawler, A. and Masefield, R. (2015) Size of maturity of the common whelkuBucci
undatum: Is the minimum landing size in England too low? Fisheries Research %82, 53

Palsson, S., Magnusdottir, H., Reynisdottir, S., Jonsson, Z. O. arfddottiglE. B. (2014)
Divergence and molecular variation in common whgliccinum undatuntGastropoda: Buccinidae)
in Iceland: a trans-Atlantic comparison. Biol. J. Linnean Soc. 111 (1), 145-149.

Shelmerdine, R., Adamson, J., Laurenson, C., Leslie, B. (2006). Size variatidatioqmptithe
common whelk, Buccinum undatum. Fisheries Development Note No. 24. NAFC Marine Centre.

Shrives, J. P., Pickup, S. E. and Morel, G. M. (2015) Whelk (Bugedatom L.) stocks around the
Island of Jersey, Channel Islands: Reassessment and implications for sustainable management.
Fisheries Research67.

Weetman, D., Hauser, L., Bayes, M., Ellis, J. and Shaw, P. (2006) Genetic pgulatior across a
range of geographic scales in the commercially exploited marine gastropod Bucuimietum.
Marine Ecology Progress Series 317, 157 169.

19



