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Thisreview presents information on the status of selected shellfs&hcksin Ireland.In
addition, data onthe fleet andlandingsof shellfishspeciegexcludingNephropsand mussels
are presented.The intention of thisannual review is to present stock assessment and
managementdvice forshellfisheries thatnay be subject to new management proposals or
where scientific advice is required in relation to assessh® envirmmmental impact of
shellfish fisheriesespecially inareas desigrated under European Directives. The review
reflects the recent work of the Marine Institu{@l) in the biologicalassessment of sh&kh
fisheriesand their interaction with the Bvironment

Theinformation andadvice presented hertor shellfish is complementary to that presented

in the MI Stock Book on demersal and pelagic fisheries. Separate treatment of shellfish is
warranted as their biology and distribution, the assessment methods that can be applied to
them and the system under vi¢h they are managed, all differ substantially to demersal and
pelagic stocks.

Shellfish stocks are not generally assessed by The International Council for the Exploration of
the Sea (ICES) and although themeainder the competenagf the Common Fishéars Policy

they are generally not regulated IBUTACand in the mainand other than crab and scallpp

are distributed inside the national 12m fisherieslimit. Management of these fisheries

within the competency othe Department of Agdulture, Foodand Marine (DAFM)

A coeoperative management framework introduced by the Governing Department and BIM in
2005 (Anon 2005and under which a number dsherymanagement plans were developed
was,in 2014, replaced by the National and Regional InshasleeFies Forums (NIFFRIFFS).
These bodies are consultative forustiee members of which are representative of the inshore
fisheries sectoand other stakeholder groups. The National forum (NpF&yides a structure
with which each of the regional forunen interact with each other and with th®larine
AgenciesDAFM and the Minister

Management of oyster fisheries is the responsibilityrbe Department of Communications,
Climate Action and Environme(@CCAEmMplemented through Inland Fisherié®land (IFI).

In many cases, however, management responsibility for oysters is devolved through Fishery
Orders or Aquaculture licences to locataperatives.

The main customersfor this revieware DAFM,RIFFs, NIFF and other Departments and
Authoritieslisted above
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2.1 Fleet capacity

The total registered capacity of the Irish fishing fleet, as of December 2019, was §8489
tonnes (GTs) and 2,004 vesg@kble2-1). The polyvalent general segment was the largest and
included 32,227 GTs and 1,393 vessels. The polyvalent potting segment had 330 registered
vessels and 700 GTs while the bivalve (specific) segment had&@T268nd 151 vessels. There
were 10 beam trawl vessels and 23 pelagic vessels with capacity3¥ and 2876 GTs
respectively.

2.2 Fleet structure

The lIrish fleet iscurrently divided into 5 segments. Of these five segments (Aquaculture,
Specific, Polyvalent, Beam Trawl and RSW Pelagic) two are broken ksgsnénts, namely

the Polyvalent and Specific Segments. Aquaculture vessels do not have fishing entitlements.
Beam trawl vessels fish mixed demersal fish using beam trawls and RSW Pelagic are large
pelagic vessels with refrigerated seawater tanks and target pelagic sp&beBolyvalent
Segmentis divided into the followingour Subsegments;

(1) Polwalent[Potting] Subsegmentyessels of <1&1 length overal{LOAYishing exclusively
by means of potsSuch vessels are also <@l Target species are crustaceans and whelk

(2) Polyvdent [Scallop] Sulsegment;v e s s e m §OAwith the required scallopRecten
maximug fishing historyThese vessels also retain fishagtitlements for other species
excluding thosdisted in DeterminatioriNo.21/2013.

(3) Polyvalent [<18n LOA SubsegmentVessels with fishing entitlements for a broad range
of species other tharthose fisheries which are authorised or subject to secondary
licencing as listed in Detmination No. 21/2013http://agriculture.gov.ieffisheries).

(4) Pol yv alnmnLOA] Sisegingnt,Vessels with fishing entitlements folbaoad range
of species ther than those fisheries which are authorised or subject to secondary
licencing as listed in Deteimation No. 28/2018

The Specific Segmentwhich entitles vessels to fish for bivalves only, is divided into the

followingtwo Subsegments;

(1) Specific [Scallogpubs e g me nt f o m L@Asvshshe required &c@llopRecten
maximug fishing history

(2) Specific [General] Stdegment for all other Specific vessetespective oLOA

In December 204 almost 4% ofvesseldn the fleetwere under 10 m in length.These are
typicaly open or halfdecked traditional fishing vesselsat fishseasonally irtoastalwaters
Ninety-five percentof polyvalent potting vessels wefess thanl0 m in lengthand all were
under 12m. Approximately half of the specific fleet 153 vesselsvere underlOm.

2.3  Fleet capacitytransfer rule

The following rules apply to the transfer cdpacitywithin segments;

(1) Polyvalent capacity is privately transferable within its segment. Where an applicant for a
polyvalent fishing licence has evidence of holding such capacity (a capacity assignment
note) and has an approved fishing vessel therslirig licence will be issued to such an
applicant. This applies to over i8and under 18n subsegments.



SHELLFISH.EET

(2) Excluding the fisheridicenced by secondary perntite polyvalent capacity is not coupled
to any given quota or entitlement. The capacity assignnmeie simply enables the vessel
owner to complete the registration of a vessel.

(3) In the case of fisheridished with a permit or secondary licenttee authorisation to fish
such stock s effectivelycoupled with the capacity if the capacity is transferies this
transfer is essentially a transfer of track record in the particular fishery. Such entitlement
is, however, also governed by TAQH8ota and any other policies or harvest control rules
that might apply to those stocks.

(4) Polyvalent potting capagitis not transferable within its segment other than to first
degree relatives of the person tehich the capacity waoriginallyassigned.

(5) Polyvalent general capacity that is not attached to a registered vessel for a period of more
than 2 years expires.

(6) When polyvalent potting capacity is no longer attached to a registered vessel then the
capacityis negatedPotting @pacity isnot re-issued other than to first degree relatives.

2.4 Vessels targeting Shellfish

The shellfish fleeis here defined as vessels under 8in length as the vast majority of such
vessels depend largely on shellfish. Thisaffjthowever, is not reflective ofany licencing or
policy conditionand many of these vessels also fish for other spetieaddition a number
of vessels over 181 target crab méanly in offshore waters (viviaressels) and4vessels over
10 m in length were authorised to fish for scallops in 201

The number of vesseis the Shellfish fleeincreasedsignificantly in 200&007 as aesult of

t he *“ Pott i ngwHchregelarised mehyviesseisahaere operating outside of

the registered fleet prior to 20Q6he number of vessels in the polyvalent potting segment is
decliningyear on yeadue to deregistrationor transferfrom this restricted segment, kich

limits fishing entitlementThere were330 such vessels in 20t&mpared to 490 in 2007 he
number of vessels in the polyvalent general segment increased year on year betwegn 200
and 2012 by an average B8 vessels peyear. This trend was reversad the period2012

2017 whenthe number of vessels declined 88. Betweer2018 and 201%he polyvalent fleet
under 13m increased byl vessels. The specific segment, targeting bivalves, increased by 13
vesseldetween 2017 and 2018 mainly due to increased participation in the razor clam fishery
but declined by Zesselsn 2019(Table2-1, Table2-3, Figurel).

The average lengthnd capacity of vessels in tipelyvalent andspecificsegmens declined
between2006 and 202. A further decline in the size of specific (bivalve) vessetsirred in
2015. Polyvalent vesselsinder 13m in lengthwere on average 0.7GT smaller in 2014
compared to 2007

Polyvalentpotting vessels have higher engine capacities in priipoito their gross tonnage
than polyvalentgeneral vessels\quacultureand ecific vessks have lower engineapacities
compared topolyvalent omotting vessels.
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Table2-1. Length and capacity profile of thérish Shellfish fleet2006-2019 (<13 m polyvalent, all
polyvalent potting, all vessels irspecificsegment all aquaculture vessels)essels over 1& fishing

for craband scallopare not included

Number of vessels

2006 3
2007 13
2008 46
2009 60
2010 68
2011 78
2012 85
2013 86
2014 89
2015 89
2016 87
2017 83
2018 84
2019 80
Average length

2006 7.96
2007 8.20
2008 7.41
2009 7.15
2010 7.11
2011 7.23
2012 7.24
2013 7.14
2014 7.15
2015 7.10
2016 7.15
2017 7.09
2018 7.07
2019 7.04
Average GT per vessel
2006 3.26
2007 3.75
2008 3.29
2009 2.87
2010 2.72
2011 2.85
2012 2.84
2013 2.71
2014 2.72
2015 2.72
2016 2.87
2017 2.77
2018 2.85

2019 2.83

953

999
1,081
1,146
1,198
1,239
1,269
1,233
1,218
1,226
1,218
1,171
1,200
1,204

7.95
7.84
7.73
7.65
7.57
7.54
7.51
7.50
7.53
7.53
7.52
7.56
7.52
7.54

4.68
4.43
4.20
4.08
3.96
3.91
3.85
3.87
3.92
3.95
3.93
3.97
3.89
3.92

80
490
482
474
467
461
460
454
448
426
404
363
337
330

7.32
6.76
6.71
6.71
6.67
6.64
6.62
6.62
6.62
6.62
6.59
6.59
6.59
6.61

2.96
2.29
2.22
2.22
2.16
2.12
2.10
2.11
211
2.10
2.09
2.10
2.12
2.12

97

93
115
124
120
118
122
117
112
123
126
125
138
136

9.40
9.38
9.32
9.33
9.36
9.39
9.36
9.41
9.52
9.56
9.66
9.70
9.64
9.59

7.24
7.06
6.88
6.70
6.73
6.80
6.90
7.09
7.14
7.30
7.50
7.73
7.64
7.52

1,133
1,595
1,724
1,804
1,853
1,896
1,936
1,890
1,867
1,864
1,835
1,742
1,759
1,750

8.03
7.60
7.55
7.50
7.44
7.42
7.41
7.39
7.41
7.44
7.44
7.49
7.49
7.50

4.78
3.92
3.80
3.73
3.64
3.61
3.58
3.59
3.62
3.69
3.72
3.79
3.79
3.81
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Average Kws per vessel

2006 45.45 35.49 44.50 65.64 38.72
2007 53.76 34.43 30.29 62.58 34.96
2008 37.68 32.66 29.79 60.44 33.84
2009 33.86 31.45 29.26 57.57 32.75
2010 31.55 30.43 28.93 59.38 31.97
2011 32.89 30.09 28.28 60.32 31.65
2012 33.65 29.60 28.03 61.55 31.42
2013 32.48 29.61 28.06 64.31 31.52
2014 32.11 30.20 28.23 65.84 31.96
2015 32.17 30.38 27.85 67.15 32.31
2016 30.32 30.19 27.35 68.86 32.22
2017 30.72 30.61 28.22 68.76 32.85
2018 31.53 30.27 28.76 67.77 32.98
2019 31.65 30.25 29 66.62 32.91

Table2-2. Annual changeand percentage changm the numbers of vessels per fleet segment in the
under 13m Shellfish feet 20062018. Negative valuesire shaded

Change in number of vessels

20062007 10 46 410 -4 462
2007-2008 33 82 -8 22 129
20082009 14 65 -8 9 80
20092010 8 52 -7 -4 49
20102011 10 41 -6 -2 43
20112012 7 30 -1 4 40
20122013 1 -36 -6 -5 -46
20132014 3 -15 -6 -5 -23
20142015 0 8 -22 11 -3
20152016 -2 -8 -22 3 -29
20162017 -4 -47 -41 -1 -93
20172018 1 29 -26 13 17
20182019 -4 4 -7 -2 -9
% Change in number of vessels

20062007 333.33 4.83 512.50 -4.12 40.78
20072008 253.85 8.21 -1.63 23.66 8.09
20082009 30.43 6.01 -1.66 7.83 4.64
20092010 13.33 4.54 -1.48 -3.23 2.72
20102011 14.71 3.42 -1.28 -1.67 2.32
20112012 8.97 2.42 -0.22 3.39 2.11
20122013 1.18 -2.84 -1.30 -4.10 -2.38
20132014 3.49 -1.22 -1.32 -4.27 -1.22
20142015 0.00 0.66 -4.91 9.82 -0.16
20152016 -2.25 -0.65 -5.16 244 -1.56
20162017 -4.60 -3.86 -10.15 -0.79 -5.07
20172018 1.20 2.48 -7.16 10.40 0.98
20182019 -4.76 0.33 -2.08 -1.45 -0.51
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Figurel. Annual trends in the number of fishing vessels underm3n length in fourfleet segments
2006:2019.
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Annual landings of crustaceans and bivalves, exclutlieghropsand wild blue mussel
(Mytilus) seed which is relaid for ongrowing during the period2004-2019, varied froma
high of29,000tonnes in 20040 a low 0f13,790 in 2009 Landings were just under 21,000
tonnes in 2019Table3-1).

Landings datéor some specie@obster, periwinkle)n recent years show unpectedchanges

in volumes relative to say 2004 levelSpider crab in 2012818 tonnes)was substantially
higher than in any previousr subsequenyears Brown crab landings 2012 wee lessthan
half of their value in 2004ut increased substantially in 201&fore declining again in the
subsequent three year&obster landings in 2012 were approximately?8®f 2011 landings.
Although landings can obvioushcrease owdecline due tachanges infishingeffort or catch
rates the scale othangein some speciesn fisheriesthat are known to have stable or
increasing effort and where catch rate indicators are stablepntradictory Other sources of
information from industry questionnaireaslso indicate significant differences between official
landings and landings derived from estimates of catch rates, annual individual vessel landings,
days at seand ndividual vessel fishing effort

A number of species such as lobster, periwinkiatjive oyster and shrimp are targeted by
vessels under 16 in length. As these vessels do not report landings capturing these data is
difficult due to the large number of vessels and the small daily consignments invBined.

to 2015 these data were ctyred by the SFPAthrough information gathering from buyers
and post 2015 using the sales notes data

Landings data for certain species that are subject to management plans (cockle), that are
managed locally (oysters) or where SFPA thgitisedgatheres dockets and consignment
data to buyers (razor clampjovide a complete picture of landings separate to logbook data
or sales notes

Total value of shellfistandings excluding mussel andephropsin 2019 wasapproximately
€ 8.6million.

10
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Table3-1. Estimates of gy dzl t I yRAYy3Ia&a o6G2yySa0 FyR @I f dz§ 6 e 0an@ fussoNibizilielnd 20042019 (sbiRce:boh@oki &S
declarations andsales notes for vesselsnder 10m, gathererdockets, ceop data). Unit value (per kilo) is from sales note data other sources

Cancer pagurus Edible crab 14,217 9,527 10,827 9,251 7,640 6,614 8,622 6,372 6,691 6,510 7,105 7,229 11,181 10,284 8,963 8,646 418, 86
Pecten maximus King Scallop 2,471 1,277 742 953 | 1,322 1,325/ 1,950 2,203 2,701 3,154 2,834 2209 2464 2649 2367 2383 05. 0l1l2, 45

Homarus gammarus Lobster 856 635 625 308 498 431 477 735 249 374 456 371 398 399 343 481 ul1l5. U7, 45.
Littorina littorea Periwinkle 1674 1,139| 1,210 609 | 1,141 | 1,103 1,280 64 103 218 | 1,135 4 02. 410,
Buccinum undatum = Whelk 7,589 4,151 3,144 3,635 1,947 2,239| 2976 2,828 3,440 2,660 2,172 3,296 6,292 5089 5449 6,221 (u2. G4l1l2,50
Palaemon serratus | Shrimp 405 151 319 325 180 228 135 111 152 157 301 250 361 307 238 165 416. a2, 791
Ostreaedulis Native oyster 543 94 233 291 88 327 349 100 100 214 265 153 190 168 150 150 0 3. 0450,
Aequipecten Queenscallop 110 75 172 26 4 748 | 1,002 1479 285 100 31 205 48 36 702 G2. 4l, 40-
opercularis

Necora puber Velvet crab 2901 245 281 142 268 205 342 160 168 365 283 406 289 301 233 318 0 2. U676,
Spisula Surf clam 28 26 14 55 150 162 73 15 37 67 48 51 45 47 44 a4. U176,
Maja brachydactyla = Spider crab 180 141 153 70 153 443 415 290 818 229 210 190 108 118 105 356 0O0. 0335,
Palinurus elephas | Crayfish 80 30 34 16 18 28 30 25 33 34 23 25 8 9 9 19/ G35. 0665,
Ensis spp Razor clams 400 404 547 356 451 293 410 473 428 723 | 1,040 840 927 = 1,005 487 585 04 7. a4, 38.
Carcinus maenas Shore crab 268 27 46 91 72 244 129 74 253 31 49 30 165 154 149 279 0O0. 0131,
Cerastoderma edule Cockle 207 107 7 643 9 173 5 401 400 374 3 0 321 442 446 595 G2. 41, 35!
Total 29,533 | 18,514 18,522 16,813 | 13,890 | 13,908 18,121 15,017 17,030 15,365 16,043 15,111 22,966 21,018 18,711 20,948 63,65

11
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4.1 Management advice

Lobster stocks are managed using a minimum landing size (MLS) of 87 mm, a maximum landing size
(MaxLS) of 127 mm and a prohibition on thanding of \‘notched lobsters. In 2019,60 % of the
reproductive pdential (RP) in lobster stocks vgain lobsters between 82427 mm(legal lobsters)

An additional16 % of RP wa in \Anotched lobsters between 87427 mm,13 % of RRvasprotected

by the MLS 11 %was above theMaxLSwith 72 % of these lobstersalsobeingV-notched The MLS

and MaxLS therefore protects 2% of currentRP and ‘hotching protects a furtherl6 %.Thereis a

lot of variation in these figures in differentegions and across years

Nominal stock status indicatordandings per unit effort discards per unit of efforand \:notched

lobsters per unit of effortshowed stable or psitive trends during the period20132017in most

coastal areas suggesting that RfPenabling stable or improving recruitmentThese patterns were
common in both thke sentinel vessel (SVPand MI observer programm& LPUEaveraged
20Lobsters/100 pts in 2019

Conservation measures should be maintained. The MaxL& size refuge for lobsters that have
previously been Vhotched. Over 50% of lobstersover the MaxLS have previouslpeen
notched.V-notchingshould target lobsters over ® mm to maximise egg production prior to repair
of the v-notch and should be directetb coastal areas where the prevalencef V-notched lobsters
is currently low. Specific targets shédibe set for the proportion othe mature female lobster stock
to V-notch and achigement of this figure should benonitored through bgbook and observer
programmes.

Reliance on the Yhotch programme, which is based on voluntary participatidn,protect RP sbuld
be reducedand replaced with other measures there is anydecline in uptake of theprogramme
which should be reviewed annually

4.2 Issues relevant to the assessment of tldster fishery

Lobster is the most important species exploited by inshore fishing vessels in Irish inshore waters; at
least 900 vessels fish for lobster and it is a high value spé@irdings data may be incomp#eand
compromises the use of different stock assessment methods.

Lobsters cannot be aged. Size distribution data varies spatially and raising to the size distribution of
the landings is difficultiue to spatial variabilityThese data come from observevsrkingon board

lobster vesselsnainly between May and Octobesnd from theSVP programmeThere isalsosome

port sampling of landings.

Growth rate data are available for Irish stocks from tag returns. Size at maturity has been estimated a
number of tmes.Growth parameter estimates need to be reviewed.

Egg per recruit assessmerfiave beenused to compare the relative merits of different technical
conservation measuresiamely size limits and-wotching Estimating theexploitation statugfishing
mortality rate) on the egg per recruit curves is difficult given that this relies on size distribution data
and estimates for growth and natural mortalitgeproductive potential of different size components

of the stock can be estimated from size distributisize at maturity and fecundity data. This indicates
the relative contribution of different conservation measures to spawning poteatia is reported
below.
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Catch rate indicators are alable from the sentinel vessel programm#ich covers appramately

eight percenof the fleetand from the Ml observer programm@his coverage is insufficient to provide
precise estimates of catch rate given the variability in these data in time and space. A number of
indicators can be estimated from the data inclglia recruitment indexand an assessment of the %

of V-notched lobsters in the catch.

4.3 Management wits

Lobsters are probably distributed as regional stocks along the Irish coast. In 2006 six management
units were proposetbased on larval dispersal modelliyivenile and adult lobsters do not move over
large areas and the stock structure is determined mainly by larval disp&saktic and larval
dispersal modelling studiese ongoinghrough a projecthat will indicatethe range of dispersal of
progeny fromv-notched lobsters released in different areas between Loop Head and Slyne Head.

4.4 Managementmeasures

The lobster fishery is managed using technical measures. The minimum size is 87 mm carapace length.
A maximum sizdéimit of 127 mm was introduced in 2015 following an egg per recruit assessment
which showed low egg prodtion and to protect vnotched lobsters growing into larger size classes

It is prohibited to land \hotched lobsters. The-motching of lobsters isoluntary. There are no effort

or catch limits.

45 Stock status indicators

Stock status indicators ingle size distribution datastimates ofreproductive or spawning potential
and catch ratesThis reportincludesthe SVP data from 2012017 and the MI obexver data from
20152019. SVP atchrate datafor 2018 and 2019 isot included as it is still being validated. Before
2015, observer trips were very limited and thustchrate data is not shownTable4-1 shows the
number of SVP trips and observer hautgch were targeting lobster and for which data are available

Table4-1. Number of SVP boat days arMl Observer hauls per year targeting lobsters from 2023819

SVP Data (Boat days) 2374 2587 3,009 2127 2,643 -
MI Observer Data (hauls) - - 683 390 664 409 362

In the SVPlandings and discards of lobsters are generally reported in either numbers or kilograms.
Numbers are reported in thisnalysis. Weights were transformed to numbémsm the mean size of
landings (97 mm), discards (78 mm) and oversized (134 mm) lobsters and the modal siXetitirad
lobsters (106 mmjrom observer data. Aength-weight relationship from porprocessor dea was
applied(W=1.42*10°2%%) where W is weight and L is carapace length.

4.5.1 Size distribution indicators

Sizedistributions of discards and landing®re stableduring 20152019 Figure2). Landings mostly
rangedbetween 8795 mm and discards between 6 mm. An increase in smaller size classes of
discarded lobsters was observed in 2019, although less data was collected in thishgeaumber of
lobsters over 12 mm remaired low despite beingnore prevalent in catches in 2018obsters over
150mmwere recordedn 2019
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Carapace length (mm)

[ Discarded [l Landed

Number of Lobsters

2019 126 136 146 156

Carapace length (mm)

B Oversized

Figure2. Histograms and density plotsf lobstersby carapace length (1 mreize classgsrom the Ml observer
data collectedbetween 20152019 for a) Discarded, landed andversized lobsters and b) Oversized lobsters
only. Green dashed lireshow the minimum (87 mm) and maximum (127 mm) landing size

Data from the MI observer scheme for 202619 is shown by county in FigBe
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4.5.2 Contribution of technical measures to reproductive potential

Recapture of \hotched lobsterds recordedthrough the MI Observers at sea programme atite
Sentinel Vessel Programme (SVP). The percentage of loivstieescatcithat areV-notched increases
with size Figure4) from 4 % at the minimum size (87 mm) to over %®in size classes/er the
maximum size (127 mmijlowever, numbers dbbsters in size classesl27 mm are low
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Figured4. Size distribution as a) Number and b) Percentagédobsters in the catch with and without \hotches
from 2009-2019from all coastal areasSource: Marine Institute Observer data 202D19

The percentage o¥-notched female lobsters variedacross regions and years with no particular
patternsduring 20®-2019 Table4-2). In 2019the percentage of femaldobstersin the catch that
were +notchedwas15-16 %for all regions combinedrhe highest percentages ofrtched females
were recorded from the West and South East caasts
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Table4-2. Percentageof female lobsters, between 8427 m, V\notched by year and region (North West: Co.
Donegal, Mayo, Sligo; West: Co. Clare, Galway; South West: Co. Kerry, Cork; South East: Co. Wexford,
Waterford; East: Co. Dublin, Louth, Wicklov§ource: Marine InstituteObserver data 2002019

All areas 13.76% 8.59%  10.55% 11.98% 14.15% 13.25%  12.29%| 7.44% 15.64% 9.77%  15.61%
East - - 23.75% - | 11.59% 6.08% 5% | 1.63%| 3.56% 0 -
South East 20.89%| 11.92%  8.11%| 9.22% | 13.45% 20.40% 8.87%  7.39% | 18.43%  4.63%  16.25%
South West 14.71% 5.22% 8.65% 11.63% 6.82% 8.18%  1.33% | 12.19% 12.59% 1.92%  15.42%
West 8.11%  12.49% 14.19%| 15.94%  23.82% 21.88%  23.25% 14.86%| 29.45%  17.26%  16.11%
North West 11.48% 4.97% 6.28% | 10.26%  8.41% 0% | 28.49% 0% 4.61% 9% 0%

4.5.2.1Relative reproductive potential of Whotched lobsters

The reproductive potentia{RP)for a given size class of lobsters is the product of the number of
lobsters in the size class, the probability of maturity, the spawfiaguency and the size related
fecundity.
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Figure5. Cumulative distribution of reproductive potential (RP) across size classes-nbt¢hed and nonV-
notched lobsters all regions combined. Source: Marine Institute Observer data 2000

Between 6370 % of the RBomprised of nomotched lobsters between 8727 mmduring 20092019
(Figure5 andFigure6a). Fornon-notchedlobsters above 12imthe RRremaired stable through the
time seriesbetween 2-4 % Reproductive potentialof v-notched lobstersbetween 87127 mm,
rangedfrom 10-15 %, reachingmaximum values in 2017 and 20X dure6). Reproductive potential
in V-notched lobsters above 12vm washistorically betweer2-4 %but increasedn 2017 and 2019
to approximately8 % The minimum landingsize regulation protects a further 120 % of the
reproductive potential.

In 2019,60 % of thereproductive potentialconsisted oflegal lobsters between 8127 mm, 16 %

includedv-notched lobsterdetween 87127 mm, 13% of RP wpsotected by the MLS and further
11 % was found within lobstersabove the MaxLSSeventytwo percent d the lobstersabove the
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MaxLSwere also \notched A combinatiorof the MLS andvlaxLSechnical measuregrotects 24%
of current reproductivegpotentialand \fnotching protects a furthet6 % (Figure5 and Figure6a).

There is regional and annuariability in the % of RP within each of the stock components described
above; <87mm, 87127 mm, >127mm and vnotched ornon-notched Eigure6b). There ishigh
variability in the % of R i-notched lobsters regionallyrhe West and South East regions tend to
have higher proportioaof RP protected in ¥iotched lobsters than other areakifuretb).
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Figure 6. Summary of the distribution ofthe % reproductive potential n lobster stocks conserved by
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45.3 Catch rates
4.5.3.1Annual trends

The SVP data for targeted lobster fishingludesbetween 400,006800,000 pot hauls and catches
greater than200,000 lobsters per annurfigure?).
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Figure?7. Annuallandings, discards,motched discarded, effort and total catch (solid line) lobsters reported
by SVP vessels 2029176 9 FF2 NIi dzy A i aQ MNBWENLYy OSY So3ody ySbnap

Landings per unit of effort (LPUE), reported from the SVP data showed a decrease from 2013 to 2015
and an increase from 2015 to 2017 to 20 Lobsters/100 geitare 8). LPUE trends, from Ml observer

data, declined from 2015 to 2016, in contrast to the trends of the SVP programme, and increased in
2017 to approximately 30 lobsters per 100 pots.
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Figure8. Annual mean landings (LPUE), discards (DPUE) andtdhed (VPUE) dbsters per unit of effort
(100Pots) for the SVIP20132017) and MI Observer programme (20PB17).
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LPUE across counties, in the SVP data, was highly vaFahle=0). Reliability of these eshates are
dependent not only onthe sample size bwalso on how representative the SVP vessef ithe fleet

operating in the region.

The Discards per unit effort (DPUE) from the MI observer data was approximately 15 Lobsters per 100
pots higher than reported in SVP and shows increasing patterns laghevo years across counties

(Figure8 andFigure9). Discard rates were higher than landed rates in 2013, 2016 and 2017 in the SVP

programme and for all years of the MI observer programdé UE ' s
Clare, Co. Donegal, Co. Wa Co. Wexford from 2013017 in the SVP dat#-notched per unit effort
(VPUE) rates were stable in the SVP programme at approximately 3 Lobsters per 1G0gpotS)(
There were 9 \Notched Lobsters per 100 pots in Slig¢°UE patterns in the obsemvprogramme
showed a decrease from 2015 to 2016, but was similar to the SVP if2PA¥6
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Figure9. Annual mean landings (LPUE), discards (DPUE) amatdhed (VPUE) Lobsters per unit of effort (100
Pots) for the SVP program 202917 across countie&/ertical scales vary by County.

4.5.3.2Seasonal trend# catch rates

Monthly average of LPUE and DPUE show clear seasonal patterns with increasing qeokeslly
occurring during quarters 2 andi®m both SVP an®bserveprogrammesigurelOandFigurell).

20

t hal



LOBSTER

* Observer
SVP

r

(s3od ool/siequinN) 3Nd1

28(]
AON

-1 120

das

. By
| -

unp

. Kew
. ady
ael

qad

| uep

BEN]

AON

120
das
Bny

nr

| unp

Kew
ady
EL)
Qa4
uep
EEl

| non
| 10

das
By

o e

unp
Kew
ady
ael
as4
uepr
saQ
AON
120
das

Bny

| mr

unp
Kew
ady
e

=2 ges
| wer
-| 22a

AON
120
das

Bny

1 e

unp
Kew
ady
e
LEE]
uep

b)

* Observer
SVP

A

= = = =
= F ~N

(s1od ool/stequinN) INda

| 22a

AON

| 120

das

| oy
|| mmr

unp
Aely
ady
T
qa4
uer
2aqg

2| aon

120
das
Bny

nr
unp
Aoy
ady
aely
qa4
uer

-] 22a

AON
130
das
Bny

|

unp
Aoy
ady
T
qay
uep
aaqQ

<] aoN

120
das
Bny

nr
unp

=] Aely
I osaw
2 sew

qa4

A ver

220
AON
120

=| das
2| Baw

nr
unp
Kew
ady
T

il qag

uep

Figurel0. Monthly mean landings (LPUE) and discards (DPUE) of Lobsters per unit of effort (100 Pots) for the
Sentinel Vesseland Observer progranmes 20132017. Horizontal lines in each year show annual means

(Green for SVP and red for Observer Prograivgar quartersare shadedgrey and whie.
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5.1 Management advice

The crab fishery is managed by a minimum landing size of ri.

A decrease idanding per unit effort (LPUBYas observed in mosareasin 2016 and 2017 compared
to previous years. The exceptions wereounties Clare, Cork and/exford. Mean LPUE fotrips
targeting crab in 201%vas 1.6 Kg/Potfrom Sentinel VesseProgramme (SVP)ata and 1.2 Kg/Pb
from MI ObserverProgrammedata. Thehighest estimates of LPUE throughout the time sernesre
recorded fromCountiesClare ,Kery and Mayo.

LPUE for vessels targetingbster and capturing crab as bycatch remained stable throughout the
time series Mean annual LPUE in 201wvas0.5 Kg/Potfrom SVRdata and 0.3 Kg/Pofrom Observer
data and was well below the catch rates from trips targetingrab, indicating a clear targeting
intention by Skippers

The modal size of crab landed from both pieprocessor and observer daia recent years was stable
at 150-160mm indicating significant high grading above the minimum landing size3® tnm (prior
to 2019) and 20 mm (from 2019 to date)

Landings peaked in 2016 and 2017 at 11,000 tonnes and fell to just 0)@00&onnes in 2018 and
2019. Fishing effort increased in the period 262019 (anecdotal) and was driven by exceptionally
high market prices in the Asian market. The declineLlRUEand total landingsas effort increases
most likely indicates growth overfihing.Growth at modal landing sizes of 18060 mm is slow, given
that most of the growth has already occurred, and the rate of fishing needs to be consistent with
the rate at which crabs can grow into these size classes if catch performance is to be airsdt
Years of high landings (2092018) are likely to be followed by years of lower landings (as observed
in 20182019) where the rate of removal exceeds the rate of replacement by growth. Effort or
landings control is needed to achieve this stability.

5.2 Issues relevant to the assessment of tbabfishery

Assessments based on length data and biological parameters can provide estimates of fishing mortality
(exploitation status). However, there are a number of assumptions underlying these methods and
estimates are highly sensitive to growth rate parameters which are poorly estimated.

Landings per unit effort indicators are compromised by unknown grading practice on vessels and it is
important that discard data is also available to construct the total ltditechese data are to reflect
changes in stock abundance. Given recent increases in fishing effort gear satefédicts may also

be reducing catch per unit effort (CPU&dandardising the nominal catch rate data for these and other
effects is therefoe important and is in progress.

As the data on catch rates reported here shows there are high levels of variation between vessels,
areas, seasons and yeardstifficult to identify patterrs (stable or otherwise). An increase in the
quantity of catch ad effort data reported for the fishery is needad ensure absence of bias and
increase precision and to take into account geographic and seasonal effects on catch performance
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5.3 Managementunits

Targeted fisheries for brown crab in Ireland developed dutimtgy1960s The fishery developed off

Malin Head in Donegal and along the Donegal coast and, to a lesser extent, on the south coast during
the 1970s The Malin Head fishery accounted for 25 of national landings during the 1980%e
offshore fishery dveloped in 1990 and by the mid®90s had fully explored the distribution of brown

crab on the Malin ShelThisstock, which extends from Donegal to the edge of the continental shelf,

is the largest stock fished by Irish vess€rb stocks off the souttest and southeast coasts are
exploited mainly by Irish vessels <13 m in length insidem.2

ICES (WG Crab) has identified stock units for the purpose of assesbigardX2). On the Irish coast
these units are identified from tag return data, distrtlmn of fishing activity and larval distribution.
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Figurel2. ICES stock assessment units for Brown crab.

5.4 Managementmeasures

Crab are managed using a minimum landing size ofd@0There is a limit on fleet kwdags sea for
vessels over 1/ in ICES Area VI and for vessels ovenlf the Biological Sensitive Area (BSA) in
ICES Area VII. This is ineffective in controlling fishing effort.

5.5 Stock statusndicators

Two independent sources of data were analysethis report Sentinel VesselProgramme(SVP}kelf
samplingdata from 20132017 andMarine Institute (Ml)observer data from 201:2019. SVP catch
rate data from 2018 and 2019 was not included in this analysis as it is still being validated. Before 2015,
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observer trips targeting crab were very limited and thus removeidble5-1 shows the number of SVP
trips and observer hauls targeting crab andene crab was captured as{oatch per year.

Table5-1. Number of SVP trips and Observer hauls per year werab was targeted or bycatctincludes both
target and bycatch hauls

SVP (trips) 1,319 1,304 1,171 1,597 1,379
Brown Crab

Observer (hauls) - - 207 80 238 | 450 | 290*
Lobsters with crab SVP (trips) 1,518 1,536 1,775 1,113 1,781 = =
by-catch Observer (hauls) - - 388 293 514

Landings and discards of brown cfatim the SVRire reported in differentinits, i.e kilograms, boxes,

trays and numbersThe data for thiseport arerecordedin kilogramsA box of landings was assumed

to be approximately 35 Kg based on previous reports from observer trips, while a box of discards was
convered to 40 Kg One tray was assumed to represent halbox Numbers wereconvered to
weights afer calculating the modal size for landings (ZBDmm) and discards (130m) Figureld)
obtained from portprocessor and observer tripgespectively and applying a Lengtfieight
relationship WW=2.5*104122) estimated from the porprocessor database.

5.5.1 Size distribution indicators

Histograms and density plotf length distributions from the observefata show a relatively stable
length distribution andimilarmodal sizes in both landings and discards for the time s@figarel4).
The modal sizefacrabrangedbetween150-160 mm across yeargndicating significant high grading
abowe the minimum landing size o8@mm (prior to 2019) and4D mmin 2019

5.5.2 Catch rates
5.5.2.1Landings in SVP programme

Total landings, discards and number of pfiis vessels targeting craparticipating inthe Sntinel
Vessel Bhgramme ove the time series are shown Figurel3. Landings and effonteported by SVP
vesselgeached a peak of approximately700 tonnes in 2019-rom 2015 onwards, the total number
of pots deployed increased whereas landings decreased4@0ltonnes in 2016 and,300 tonnes in
2017 Discard estimates follow the santclining patternas the landings, reaching a minimum in
2017 at approximately 250 tonnes
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Figure13: Landingsand discads (tonnes) of cratand total effort (number of pots) reported in theSentinel
Vessel Pogramme20132017. Solid lire; fishing effort (pot hauls) fronthe SVP datad 9 F F2 NIi  dzy A (1 Q&
e.g.: 8er05=380,000).

5.5.2.2Annual trends

LPUBwas stable in the S\Wiata in 20132015with an annuaimean of approximately 2.6 Kg peotp

but decreased in 2016 and again in 2@a@proximately 16 Kg/Potfrom SVRlataandapproximately
1.1Kg/Potfrom Ml observerdata) (Figurel5). This decreasing trendasobservedin mog counties,
except forClare Corkand Wexford(Figurel6). The observer programmeata is less precisgue to

less data being availab(@able5-1) (Figurel5). DPUE also declined but less so than targeted LPUE.
LPUE and DPUE of craughtin gear targeting lobster were relatively stable but significantly lower
than in gear targeting crab as expected.

2015

2016

2017

2018

Number of Crabs

2019

100 150
Carapace width (mm)

[l Discarded [l Landed

Figure14. Size distribution (Imm size bins) of cralirom the MI observer programme between 2018019.
Green dashed line shows the3@ mm (20152018) and 140nm (2019)minimum landing size. Not¢he scale
of the y-axisvaries
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Figurel5: Annual mean LPUE and DPUE (Kg/pot) with standard error for S\@RChserver programmedata
from trips both targeting brown crab and where brown crab being caught as bgatch from 20132017
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Figurel6: Annual mean LPUE and DPUE (Kg/pot) by county for SVPHhdffstargeting crab and where crab
is caught as bycatch 2013017.

SVRlatageoreferencedo ICES statistical rectandtggurel7 showed decreassin mean LPUB most
areas withthe exception ofCounties Clarand Wexford. D PweEe betow 1Kg/Pot in most areas,
except in Co. Clare in 2017 where high discards ra&es observed Figurel?).

Vessels which have participatadthe Sentinel Vessel Programme every year and have tardetagn
crabshow different trendgFigurel8). Thegeneraldecrease in both LPUE and DRiVEhe SVP fleet
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(seeFigurelb) did not occur in all vesseldessels showing stable or increasing trends tgrmut the
time series are located in @ntiesClare and Wexford
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Figurel?7. Annual mean a) LPUE and b) DPUE (Kg/pot)QiyS statistical rectangle foresselgparticipating in
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Figurel8. Annual mean LPUE and DPUE (Kg/pot) from individual vedselgting crabthat have participated
in the Sentinel Vessel Programme since 20¥8sselL 5 Weée generated randomly.

5.5.2.3Seasonal trends

LPUEs targeting cradhow peaks in @Qarter 3 and early Quarter 4 from both SVP and Observer
programme datgFigurel9a, Figure20a and Figure21) with the exception 02014 and 201%vhere
LPUBpeaked inQuarters 1 and 2Kigurel9a) . L fiotd e Sentinel Vessel Programme data of by
caught brown cralpeaked in Quarter 4 fFigurel9a), particularly in Canties Clare, Donegdgalway
andWaterford Figure2l). These trendsliffer from the Cbserver programmelata (Figure20a). DPUE
trends tencded to follow LPUHrends from both samplingprogrammes(Figure19b, Figure20b and
Figure2l).
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Figurel9. Monthly mean a) LPUE and b) DPUE (Kg/pot) with standard errors for SVP in trips where crab was
targeted (blue) and captured as bycatch (brown). Horizontal lines in each year show annual means. Year
quartersare shaded grey and white
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6.1 Managementadvice

All commercially exploitedrazor clam stocksare assessed by survey which provide estimatas
biomassby sizeor grade Weekly TACs apply to vessels in the north and south Irish 8daiessels
report iVMS dataVoluntary TAC agreementnd management plansere in place for Clifden Bay,
Waterford Estuary Inisbofin, Killaryand Ballinakill Bay in 208based on advisont5% harvest rats.
These smaller scale fisheries operated successfully ird20ider voluntarymanagement plans

Landings in the North Irish Sea declined between 2@8.9. The number of vessels in the fishery
increased from 49 in 2015 to 73 in 2016 and 2017 and declined to 56 in 28lBhdicators (daily
landings per vesel, catch per hourshow significant andpersistent decline over time. Surveys in
2017-2019indicated a biomass 06,158, 3,978 and 832tonnes, respectively and an approximate
annual exploitation rate of 1015 %. large size classes are being depleted and the fishery is
increasingly reliant orsmall and less valuable clanasie to growth overfishingDepletion corrected
average catch (DCAC) assessment for the North Irish Sea indicates that landings should be
significantly reduced from current levels; current estimates, with some assumptions,gesy a
reduction to 360 tonnes per annum.

The south Irish Sea fishery opened in 2010 and expanded quickly to.284r3uallandings declined
from 20132018 The Rosslare fishery was closed by voluntary agreement in 28i¢ 2018due to
low biomass oftommercial clamsA strong recruitment event in 2014 (probably) was observed in
the 2017 survey andiomassincreasedsignificantly between 2017 and 2®@lsurveys A TAC of
approximately 600 tonnes is recommended

Many razor clam fisheries or potential fieries occurwithin or close toNatura 2000 sitesThe
conservation objectives for species and habitaitsthese areasreintegrated into Raor clam fishery
management advice. In the north Irish sea bivalve fauna caught asdigh is being depleted and
may result in more general effects on seafloor fauna that could reduce preytlierCommon Scoter
(a species of diving seaduck®piven the high number of vessels in the North Irish Sea fishibeye
is a risk ofdisturbance and displacement of Common Scotesm preferred habitat

6.2 Issues relevant to the assessment of treezor clam fishery

Razor clams$Ensis siliguaoccuralong the east coast of Ireland in mud and muddy sand sediments
from Dundalk to Dublin and from Cahore to Rosskard in numerous areas along the west codst
second speciegnsismagnus is abundant in clean sand substrates on the west cdasth species

may occur in the same are@he distribution iurrently known fromthe commercial fishery which
operates inwater depths of 414 m and from surveys where there are no fisheri€shing depth is
limited because of the fishing method which uses hydraulically pressurised water to fluidise sediments
in front of the dredgeThe distribution of razor clams may exteladdeeper water outside of the range

of the fishery as the species occurs at depths of up tarGMHowever, there is no evidence that
significant biomass occurs outside of those areas already fished.

The efficiency of the hydraulic dredge used in razamcfisheries in the UK has been measured at
90%. The dredgeherefore, is very efficient at removing organisms in the dredge track. This is in
contrast to nonhydraulic dredges used in other bivalve fisheries such as scallop and oyster where
dredge effciency may be in the region of -B% %. Discard mortality rates are unknownt may be
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significant given that damage can be observed on the shell of discarded fish and unobserved shell
damage may occur at the dredge head

Ensis siliquas slow growingreaches a maximum shell length of approximately 22 and has
relatively low productivityThe apparent resiliend® dateof the species in areas subjectgersistent
fishing by highly efficient gears may possibly be explained by immigration of jusediledult razor
clams from areas outside of the fisheBome evidence of size stratification by depth has been shown
in Wales and given the known mobility of the species sugdbkatyost settlement movement and
recruitment into fished areamay occur Ensismagnusis faster growing, occurs in highdensities
and reaches a smaller maximum size tRarsiliqua

Ecosystem effects of the fishery tre seafloor and on seabirds which feed on benthic bivalves needs
to be considered in the assessment advice.

6.3 Management wnits

Stock structure is unknowth.arval dispersal and movement of juMesiand possibly adults suggest
that the stock structure is relatively open along the east coast of the north Irish Sea and that individual
beds are unlikely to be selécruiting Fishing is continuous from north Dundalk Bay to Malahide.
Stocks in the south Irish Sea dikely to be sparate to that northof Dublin given thdlifferent
hydrodynamic and tidal regimes in the two areas.

Other isolated stocks occur in many locations on the south and west cé&sisries occur iGlifden
Bay,Iniskealdandsin Mayag Ballinakill Bay and/aterford estuary

6.4 Managementmeasures

New management measures were introduced for the RosstaCahore fishery in December 2014.
These include raincreasein MLSfrom 100 mm to 130mm, fishing hours from 07:00 to 19:00,
2.5tonne quota per vessel paveek (currently 2000kg), 1 dredge per vessel not to exceed X282
width with bar spacing not less than 1@m, prior notice ofintention to fish and advance notice of
landing, mandatory submission of gatherers docket information on landirggs, @&hd location of
fishing,a requirement to transmit GPS position of thessel on a 1 minute frequency and a defined
fishing area to minimise overlap with Natura 2000 sit€se Rosslare Bay fishery was closed by
voluntary agreement in 2017 and 2018 disegrowth overfishing.

In the north Irish Sea the weekly vessel TAG@kgs(from Jamiary 15t 2016)with a prohibition on
landing on Sundays (5882015). The fisheryis closedby voluntary agreemenin Juneduring the
spawning seasamrheminimum laxding size increasto 125mm in 2018.

Fisheries on the west coast have voluntary TAC arrangements in place based onbsomvass
estimates and an agreed harvest rate

All vessels fishing for Razor clams must have a functiowivMg@ system on board and report GPS
position at defined frequencie®©nly 1 class of production area @C) can be fished during a fishing
trip (S1 206/2015).

6.5 Northlrish Sea

The fishery occurs close to the coast in shallow-tidd waters along the eastoastfrom Dundalk
south to MalahidgFigure22). Vessel monitoring systems dgtk0 minute reporting frequencyhows
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fishing activity from Dundalk Bay to Malahide and at Lambay ISldredareas receiving highest fishing
effort varies between yeardn 2016 hot spots of activity occurred at Lambay and north of Howth at
Malahide In 2017 effort intensified at Skerries and declined at Lambay and Malatigleer levels of
activity also occurred between Balbriggan and Clogherhead in 2017 compared tora@lfajority

of fishing effortin 2018 and 2019%vas inDundalk Bay and south of Clogherhead at Gormanstown.

Dundalk Bay SPA
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30
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53.51 : f .‘h\
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Figure22. Distribution of fishing effort by vessels fishing for razor clams in the north Irish Sea during the period
July 2018 to June 2019.

6.5.1 Landings

The North Irish Sea (NIS) Razor CEmnsi§ siliquefishery began in 1998 he fishery developed quickly
due to high quality (size) of clams in the Gormanstown bed which attracted premium prices compared

35



RazoRO.AM

to other Ensisspecies fished in Europ&here may have been 50 vesseigolved in the fishery by

1999. Effort declined in 2002003 due to pipe laying in the sea area off Gormanstawast 2003

beds at Malahide, Skerries and south Dundalk Bay were being fished in addition to the Gormanstown
bed. Market demand was limited at this time.

Landings increased from 274 tonnes in 2012 {064 tonnes in 2015. This was paralleled by an
increase in the number of vessels from 21 to #Be number of vessels peaked in 2016 and 2017 at
73 but landings decailed from 2015 to 2019. The number of vessels declined to 56 in 2019. Total
landings for 2019 was 533 tonndsdqure23).

The Dundalk Bay and Gormanstown production areas accounted for 619 of 716 tonnes of landings in
the north Irish Sea in 2018 and 488533 tonnes (91%) in 201Bigure24).
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Figure23. Annual landings oEnsis siliquan the north Irish $a (NIS11998-2018 sourcedfrom SFPA logbook,
shellfish gatherersdata and sales notesThe number of vessels landingzor clams each year is showor
1999 and from 20080 2018
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Figure24. Landings per classified bivalve production area 2€P(R19.

6.5.2 Surveydesign2019

A survey encompassing all of the areas which are commercially fishBézor clam&as completed

in the north Irish Sea idune2019. The surveyfollows the design in 2017 and 2018 which disa
iIVMSgrid to allocate survey effort; iVMS activity is sesna proxy for the abundance of razor clams
Thesurvey domain, which extended from north Dundalk Bay south to Malahide and Lawasay
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divided into5 areas with approximately¢60stations in each areallocated to each of 5 survey vessels
Within each area, 4 iVMS effort strata of the same surface area where defined, and 50 stations were
randomly assigned within eadtrata, to ensue an even distribution of randomly assigned grid cells
across thaange ofiVMS effort The survey wamostly completed over &5 day period, depending

on area and vessel

Biomass at each station was estimatasli the product oflensity (humber of individuals caught per
meter squared towed areagnd mean individual weight calculated from the size distribution at the
station and a weightength relationshipBiomass was then interpolated over a 1®0x 100m grid

using ordinary Kging on log(biomass)lotal biomass was then estimated as the sum of mean
estimated biomass, using a geostatistical (kriging) model, raised to the surface area of the cells.
Ninety-five percent confidence intervals were estimated based upon 250 randolisatans of the
modelled biomass usinguaditional Gaussian simulations. Thisthod preserveghe spatial structure

in the biomassas described by variogramshich modelledthe spatial autocorrelation and spatial
structure in the survey data

6.5.3 Survey Rsults 2019
6.5.3.1Size distribution

Thedominantmodal shell sizen 2017was 130nm with a second mode at 180m. In 2018 the modal

size was approximately 145560mm as a result of annual growth of the main cohort present in 2017
(Figure25). The mode at 180nm present in 2017 was absent in 2018 indicating that clams over
approximately 170nm were depleted between 2017 and 201odal size in 2019 was 150m.

There was no evidence of significant recruitment into the stock in 2018 or 2019 and changes in size in
those years g due to growth and mortalityFigure26).
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Figure25. Size distribution of razor clams in 202018 survey data.
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Figure26. Size distribution of razor clams from 2028919 survey data.
6.5.3.2Biomass

Total biomass of razor clams in the sunsga was 6158, 3978 and 4813 tonnes in 2012019
respectively(Tables-1, Figure27). The proportion of total biomass over 160n shell length increased
from 60% in 2017 to 666 in 2018 and 7% in 2019 indicating a progression in size due to granth
general absence of recruitmentdble6-1).

Razor clams occur from north Dundalk Bay south to Malahide and at Lambay in depths ranging from
chart datum to 15m. The seaward extent of the survey (and the fishery) is limited by the functioning
of the fishing gear From 20172019 highest biomass (kgs3dngenerally occurred off Skerries,
Balbriggan and Malahide and east of the Boyne estugigu(e28).

Table6-1. Biomass of razor clams in thdorth Irish Sea in 2012019

2017 Biomass all size classes 6158.5 7026.4 8069.8
2017 Biomass >130mm 5320.7 6040.4 6918.6
2017 Biomass >150mm 3693.1 4263.0 4840.8
2018 Biomass all size classes 3978.6 4384.2 5075.3
2018 Biomass >130mm 3691.4 4101.9 4745.8
2018 Biomass >150mm 2609.8 2862.5 3271.8
2019 Biomass all size classes 4813.8 5381.9 6243.8
2019 Biomass >130mm 4591.8 5174.1 6071.6
2019 Biomass >150mm 3435.5 3898.4 4514.5
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Figure27. Trends in stock biomass @&zor clams 201:2019 in the north Irish Sea
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6.5.4 Stock biomass indicators

Stock biomass indicato(6 PUE kgs.d3yLPUEgs.hr') were estimated from data ooonsigments

to buyersin 20132019 andfrom sentinel vessels 2012019. The indicators may be increasingly biased
in recent yearslue to high grading at sea given that the market price increases signifigatttlgize
grade and Skippers will try and maximise the value of the weekly quota &g800

Daily consignments (kgs.djydeclined from 300 kgs.dayn early 2013 to 20&gs.day by end of
2016 (Figure29). In2018 and 201@verage daily landindgs some months were less thatb0kgsday?
and average daily landings per month were less thankg@din 2018 and 2019.

The sentinel vessel data provides a more precise indicator of stock biomaB&i her hour of
dredging.This indicator declined from3Rg.hr* in 2011 to 11kg.hr! in 2019 Figure30) and declined
on average by 0.12kgs:hmonth during that period.
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Figure29. Average daily consignments (kgs) per month recordadyatherers docket20132019 showing a
rate of decline of &g per dayper month in consignment volumeSource: SFRA
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6.5.5 Catchadvice

The BCAOnodel estimates the sustainable catch by penalizing the average yleadyngsbased on

the observed depletion in abundances indicéshere is no depletion the sustainable catch is simply
the average of the historic catchfhe base formula only gives a single estimate, with no confidence
interval. A Bayesian implementation of tieCAC modelsing life history based methods to estimate
the BnsyBo and FisyM ratios, was developedo take into account most othe known sources of
uncertaintyand to provide a confidence interval of the sustainable cafthe model was fittedo
landing per unit effort (LPUES) estimated frémgbooks, and diaries fro@001-2005 and 20022016,

as well as LPUEs for the Gormanstown égilactedfrom a previous study undertaken ahy and
Gaffney iR001(for reference as they estimated 86 of depletiom in July 1999)Hgure31).

The DCAC assessment suggests that the sustainable yield for Razor clams in the North Irish Sea is 360
tonnes, with a 9% confidence interval of 301 to 409 tonn@ée actual yearly catches of about 450

tonnes between 2002015 and over00-1,000tonnesin 20152017 are significantly higher thahe
sustainable yield_andings in 2019 were 533 tonnes.
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Figure31. LPUEs fitted by the Bayesian DCAC model with a yearly trend and autocorrelation AR(1) between
month (blue: mean and 986 Cl) The values retained to estimate the delta of the DCAC models are shown in
red.

6.5.6 Economic viability of the fishery

Pricesof Razo clamsper kilogram(Table6-2) increased fronan average o€ 2 . 2 0 1 D n74Q@in €
2019 Themarket incentivisesishing for medium and large grade clar@ven the individual weekly
guota of 600kgs per vessel this price structure may result in lgiglding at se@n order to maximise
the value of the weekly quota his also increaseshing costs and time at sehowever, and is only
cost effective to a degree.

Other than labour costs diesel is the main operating .d0gter costs have not beegstimated at this
point and the cost:earnings ratio is not fulkpown. Daily fuel costpeaked in 2019 owing to higher
fuel prices and longer days at s@able6-2). Net value of clams caught pdayat sea increased from
2011-2015 and declined in 201817. Strong prices reportefom SVP data in 2019 increased value
per day at sea.
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Table6-2. Annual trends in fuel costs, hrs at sea, price of clams, LPUE and net (of fuel) valihe achtch
between 2010 and 2017

e P IR D WL MR s

2010 420 ao. 13.2 4599

2011 a24 ao. 17.1 a2 20.40 4638 036.
2012 a27 ao. 14.2 a3 20.20 4669 045.
2013 a22 ao. 14.7 a3 19.03 G4702 u45.
2014 a18 ao. 12.9 a4 17.81 4908 065.
2015 a1l4 ao. 12.6 a5. 17.90 a1, 18 u88.
2016 a1s3 ao. 13.4 U6 15.40 al, o7 u85.
2017 a21 ao. 19.2 a5 11.70 al, 08 u59.
2018 a19 ao. 16 a5 13.00 al, 06 0462.
2019 430 ao. 19.9 av 12.20 41,55 uav4.

6.5.7 Ecosystem effects of the fishery

The fishery may impact a number of ecosystem components in the North Irish Sea including seafloor
faunal communities and sediments and also some seabirds that rely on bivalves for food and which
are sensitive to disturbance by marine traffic.

6.5.7.1Effects onsurficial seafloor fauna

The razor clam dredge penetrates seafloor sediments to a depth of approximateiyn 28isturbs
significant volumes of sediment due to the use of pressurised water jets at the dredge head and leaves
clear furrows on the seafloofF{gure32). Impacts on sediments and infauna are expected due to this
disturbance and long term effects will depend on the footprint of the fishery and capacity of fauna to
recover.

In June 2016 a survey was undertaken from Dundalk Bay south to Balbiagipamestigate if there

were differences in surficial sediments and fauna across 6 fishing intensity strata (areas receiving 0
0.167 hrs; 0.162 hrs; 25 hrs; 510 hrs; 1615 hrs and 180hrs) The fishing intensity strata,
representing a gradient of figng intensity from effectively zero to 30s per 100m? grid cell, were
selected by examining 6 months of iVMS data (from October 2015 to March.2016)

Table6-3. Mean values of the diversity indicefor all faunacalculated across each of the dishing intensity
strata, including the range for the Number of taxa per strata.

1 29.51 9-71 223.67 5.36 0.73
2 23.37 10-42 187.00 4.42 0.73
3 24.84 13-38 209.13 4.54 0.71
4 28.82 16-47 250.50 5.12 0.71
5 31.97 1550 299.83 5.48 0.69
6 30.05 1840 307.00 5.12 0.66

Following an initial decline from the lowest fishing intensity strata the mean number of taxa and
overall abundance of fauna showed an overall increase from the lower effort strata to the highest
effort strata (Strata 6) (Tabl&-3). A significant differece between the lower effort strata (1, 2 and
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3) and the higher effort strata (4, 5 and 6) in the number of species (S) and the number of individuals
(N) was found.

Figure32. Multibeam acoustic image of the seafloor in an area of the north Irish sea where fishing for razor
clams occurs. Individual dredge tracks can be seen representing furrows on the seafloor associated with
sediment disturbance caused by the hydraulic dred@®urce: hfomar).
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Figure33. Dendrogram of hierarchical agglomerative clustering output to classify benthic grab sample data
from the North Irish Sea, collected from six differefishing intensitystrata (defined by iVMS hoursBtrata
joined by black lines e significantly different, while those joined by red lines are not.
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Cluster analysis of faunal data showed that Strata (lower effort) were significantly different to
Strata 46 (higher effort). Within these groups Strata 1 was different to Stratad?3 and Strata 4 was
different to Strata 5 and @gure33).

These results, showing differences in abundances within faunal communities in areas of high and low
fishing effort, were similar when considering bivalve fauna ordyple6-4 also shows an initial decline

in number of taxa (S) and mean number of individuals (N) from the lowest effata (1) compared

to Strata 2 however thesdndices show an overall increase fr@trata 2 to higher effort stratarhe
meanabundances of sombivalve specieserefound to be higher in areas which had received higher
levels of fishing effortTable6-4).

Table6-4. Mean valuesof the bivalve diversity indices calculated across each of the six fishing intensity strata,
including the range fothe number of taxa per strata.

1 9.82 3-18 142.62 1.87 0.66
2 8.70 3-16 131.83 1.66 0.65
3 9.10 3-15 140.45 1.69 0.67
4 11.12 5-18 185.29 2.01 0.68
5 12.64 6-17 226.94 2.19 0.65
6 12.25 5-18 235.53 2.09 0.60

6.5.7.2Long term effects on deep burrowing bivalve fauna

Monitoring of bivalve fauna bgatchfrom the north Irish Seaazor fisherywas undertaken from 2001
to 2008 and in 2018dditional samples were collectetliring the surveyo investigatewhether there
have been any changes to tlfaunal bivalvebenthic communityover time These samplewere
collected tomonitor changes in deelpurrowing bivalve infaunavhich arecaught as byatch.

Table6-5. Mean values of the diversity indices calculated from the Bivalve data across each of the four dredge
sampling events, including the range for the Number of taxa per strata

R el
L
4.9 2-7

Gormanstown Pre 2009 1735 0.87 0.64
Gormanstown 2018 3.5 1-6 89.2 0.69 0.40
Skerries Pre 2009 5.8 5-7 350.3 0.84 0.58
Skerries 2018 2.4 1-7 18.6 0.46 0.63

The mean number diivalvetaxadecreasedn Gormanstowrand Skerriefrom pre 2009 to 2018The
mean number of individualslsodeclined in bth areas from pre 2009 to 2018 (Tal@i&).

Recentmonitoring of bycatch in the 20172019 razor clam surveys also indicate both spatial and
temporal differences of bivalveé\rea 1 (Dundalk) had the lowest number of taxa and individuals
compared to other areas. The bivalve fauna in Dundalk Bay is lessaland less abundant than in
other areas in the fishery and is declinifiggure34).
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Figure34. Areas of the North Irish Sea surveyed in 2062019 (left) and cluster analysis of bivalve fauna by
year and areaThe black line betweerArea 1 (DundallBay)and the other areas indicate#s significantly
different to other areas.

6.5.7.3Effects on seabirds which feed on bivalves

Common scoter, a diving seaduck which feeds on bivalvesgtiscted in European waters under the

Birds Directive (79/409/EEC) arftbtHabitats Directive (92/43/EE®) Ireland, Dundalk Bay SPA and

SAC is designated for the protection of Common Scdtithin Dundalk Bay SPA/SAC conservation
targets are ‘to maintain the favourabl etermonser v
population trends are stable or increasing and there is no significant decrease in the numbers or range

of areas used by the species other than that occurring from natural patterns of variation.

Digital aerial surveys were completed in the winte261.82019 to estimate the population size and
distribution of Common Scoter in coastal waters of the North Irish Eeimated abundances of
Common Scoter from these surveys were: December survey 1: 10,580 (95%8%261823);
December survey 2: 14,6195% CI ,038-39,694); January: 7788 (95% (86— 14,282); February:
7,246 (95% Cl,214—13,753); March: 064 (95% CI,244-12,535).

Modelled distribution shows concentrations of Common ScateDundalk Bay SPA and south to

Gormanstown(Figure35). Abundance is higher in shallow waters in areas of fine sediments with
higher abundancefasurficial bivalves which Common Scoter feed on.
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Figure 35. Distribution of Common $oter from a general additive model usingredictors water depth,
proportion of fine sand in sediments and abundance of surficial bivalves

6.5.7.4Disturbance potential

Common Soter is known to be particularly sensitive to disturbance due to the presence of vessels
which can cause displacement out of an ar@adisturbance indicator wacalculated to assess the
potential spatial distribution of disturbance on common scoter along the Gormanstown coastline
based on inshore VMS data from the razor clam fishery in the area.

The disturbance indicator (fpl is defined as the portion of avalble foraging time lost to fishing per
grid cell (80Gn * 800m) per month. It is calculated as:

QE T @G RiET O

QE TGOS L OQA GOa Q

0

where foraging hours lost is calculated as the number of daysgleper month where there was at
least one VMS vessel ping, times the average daylight hours for that mbnéhforaging hours
available is calculated as the total number of days per month times the average daylight hours for that
month giving a tatl available foraging time for Commorc&er.

The calculated disturbance indicator showgh potential disturbance of Commonrder particularly

off the coast of Gormanstown and further north between Clogherhead amaiy Point. Disturbance

was as high as.9 in January (0.75 December, 0.9 January, 0.6 February, 0.7 March) in some areas
indicating that there is vessel presence®®f daylight hours in those aredsdqure36).
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Figure 36. Disturbance Indicator per month calculated as the portion of foragitime lost due to vessel
presence. Value of 1 indicates total displacement.

6.5.7.5Summary of effects of razor clam fishing @ommon scoterand seafloor

6.6

Estimated disturbance indicators show the potential for high disturbance and displacement of
Common Scotefrom their feeding grounds in shallow coastal waters of the north Irish sea
due to the presence of fishing vessdBata from aerial surveys is insufficient to show the
actual presence or absence of the disturbance effect.

There is clear evidence that Comm&oter forageon surficial bivalves as opposed to deep
burrowing bivalves in the are@herefore, any changesstructure and functiorof the habitat
resultingfrom the razor clam fishery will impact on the foragindc@immon Soter. The main
impact ofthe fishery seems to be on deep burrowing large bodied bivalves rather than surficial
bivalves However, change in deep burrowing bivalwepresents a significant chande
community structure and function in these habitate particular, there may beeduced
bioturbation. Given the level of sediment mobilisation and abrasion pressure on these
communities from fishingchanges in seafloor communities are expected especially where
such communities occur in sheltered less exposed coastal areas.

South Irsh Sea

6.6.1 Landings

The fishery opened in quarter 4 of 2010 and landings increased anopaty?2013 to over 35@nnes
(Figure37). Landings declined annually from 20139 tonnes in 201&nd approximately 50 tonnes
in 2019 The fishery ocursmainlyin Rostare Bay and further north at Curraclo&he Rosslare Bay
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fisherywasclosed by voluntary agreement in 20&aid 2018due to decline in the availability of large
clams Approximately 12 vessels fish in the area but this number changes seasuttagme vessels
moving to the north Irish Sea
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Figure37. Annual landingsestimated from a combination of logbook and gatherers datérazor clams intie
south Irish Sea 2012019. The fishery opened in @arter 4 of 2010.

6.6.2 Rosslare Bay
6.6.2.1rvey 200

A survey was completed on the MA\¢ah Marieduring August ¥ and 29 2019 using ahydraulic
(water jet)dredge of 1.06n width. A total of 50stations were sampleduring the survey in an area
of 11.2km?. The eastern boundary of the survey extended beytmal eastern boundary of the
classified production area (CR#&)gure38).

The bomass of razor clams in tleurvey areavas 6,359 tonnes compared to,474 tonnes in 2018

and 2901 tonnes in 201{Table6-6). Biomass of commercial size classes ovemiB{increased from
2,000 tonnes in 2018 t0,848 tonnes in 2019 and clams over I&f increased from 443 tonnes to
1,350 tonnes Biomass differences between years are mainly due to growth; there is no evidence of
recruitment into the stock in the past thregears In addition a patch of large clams was found at and
beyond the northern edge of the classified production areas in 2019 that was not surveyed in 2018
The total survey area in 2019 was @ri# higher than in 2018.

Table6-6. Summary of biomasftonnes)estimates for razor clams in Rosslare in 262019

All 2,901 4,174 6,359
Over 130 784 2,000 5,348
Over 150 0 443 1,350

The highest density of clams (kg$)noccurred in a south east to north west axis in teatre of the
survey areaKigure38). The survey bounded the distribution of the stock and densities were low on
all edges of the survey areBiomass (kgs per square meter of seabed) of clams ovembb@vas,
however, higher in the north of the surveyear and highest densities continued beyond the northern
boundary of the classified production ardadure38).
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Shell material and bgatch of gaperl{utraria lutrarig occurred in high volume in the centre of the
survey area.

\

Rosslare 2019 Survey Rosslare 2019 Survey
Ensis_siliqua_kgs per sq meter Ensis_siliqua >150mm
Value Value
ey High - 16099 oy High : 0.516601
M 000085716 / 7 B o 000580857 k /—
P = \ \ )j,/“,‘ffu \
T \ = \
‘ShelifishProductionArea " \ ShelifishProductionArea e \
[ ] Rosslare extended east Rosslare extended east

Figure38. Distribution of biomass and density of razor clams in Rosslare Bajuigust 2018 Total on left,
clams over 18 mm on right. The production area boundary is shown. The production area extension is
proposed but not established.

The size distribution of clams in Ai2017 was dominated by, what is thought to be, a single age class
of clams with a size mode of 16@n (Figure39). Based on estimated growth rates these clams were
approximately 4 years old in 201The modal size in 2018 was 1&8n indicating an approximat
annual growth of 20nm shell length between age 4 an&bd 137mm in 2019 for a growth of éim
between age 5 and.@&lthough there are uncertainties in the growth rate estimates the modal size in
2020 could be 143850 mm and in the absence of recruitmealmost all the stock would be over
130mm.
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Figure39. Size distribution of razor clam<€qsis siliqutin Rosslare Bay in May 20&hd August 2018 (top
graph) and August 2018 and August 2018wer graph. The minimum landings sizd 30mm) is shownin red.

6.6.2.2Catch advice

Surveyestimates of razor clam biomass between 2017 to 2019 continue to show significant increase
in biomass mainly due to growth of a year class that recruited to Rosslare Bay probably in 2013.

In the absence of reference poiraslvice on catch options for razor clams nationally has been based
on 1015 % of biomassThis would enable a total allowable catch (TAC) of®ID tonnes from
Autumn of 2019 to Autumn 2020 for Rosslare BHyis is significantly higher than previous aahu
landings from Rosslare and Curracloe beds combiwdich peaked in 2D4 at approximately 400
tonnes On that basis a TAC of 600 tonnes for August 2019 to August 2020 is attvisedtinued
absence of recruitment any TAC in further years should bassetj to the annual survey estimates
and as more information on growth and mortality rates in the stock become available from the
surveys.

Increases in biomass in the absence of recruitment is a balance between growth and mortality (natural
mortality and fishing mortality) Biomass is likely to continue to increase into 2020 as growth
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outweighs the effect of natural mortality and the proportion of clams in higher grades and the biomass
of higher grades will increase.

The commercial value of the propos@dAC of 600 tonnes at €3.50 per
almost all the clams, especially in the production area, would still be less thamh6id 2019 The

actual value and the merits of delaying fishing until 2020 depends largely on how valusesewveth

size (grade).

6.6.3 Curracloe

6.6.3.1Survey 2019

Asurvey was completed on the MP&ddy Rosen June 20 and 2% 2019 This was the first survey
of this razor clam stocklhe hydraulidredgewidth was1.2 m. A total of 70stations were sampled
during thesurvey in an area of 19.3@n°. The southern boundary of the survey extended beyond the
southern boundary of the classified production area.

The bomass of razor clams in tleirvey areavas1,024 tonnes(Figure40). Biomass of commercial
size classesver 130mm and over 156nm was 881 tonnes and 616 tonnesspectively.

b3 3

Curracloe 2019 Survey

[ basemap S0 CountyBoundaries

\ ShelfshProductionArea
biomass Curracloe ? A Razor clam biomass >150mm
Value | Value

e High : 0.232305 = e High : 0.0910956

— Low 000391927 — Low 000570729

Figure40. Total biomass (left) and biomass of razor clams over &0 off CurracloeJune 2019. The Classified
production area is shown.

The modal size distribution of clams wagproximately 140nm. There was no evidence of recent
recruitment and few clams below 100m were observedFigure4l).
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Figure4l. The size distribution of razor clams off Curracloe in June 2019.

6.6.3.2Catch advice

In the absence of reference points adviae @atch options for razor clams nationally has been based
on annual exploitation of 105 % of biomass. This would enable a total allowable catch (T AOpPof
150tonnes from Autumn of 2019 to Autumn 2020 for Curracldewever, this would have to be taken
from the existing production area unless the southern boundary of this area can be reviewed. Taking
100-150 tonnes in the production area may deplete the biomass below commercially viable catch

rates.

In continued absence of recruitment any TAQuinre years should be adjusted to the annual survey
estimates and as more information on growth and mortality rates in the stock become available from

the surveys.

6.7 Waterford Estuary

6.7.1 Survey

The razor clam stock is distributed in two areas in HarrylockaBdyn the west side of the estuary
at Creadon Head? survey was completed on March'2@7" and May 3' 20190n the MFV Branwen
usinga 1.20m wide hydraulic dredgeThe clam bed is distribatl over an area of at least 4k, A
previous less exteng survey was completed in Nember2017.

The total biomass of razor clams in the estuary 4&&tonnes compared t@69 tonnesestimated in

2017 High densities occurred on the seaward edge of Harrylock Bay on the east of the Estuary and to
the north eas of Creadon Head~{gure4?2). Approximately386 tonnes was over 13m compared

to 216 tonnedn 2017 The size distribution was skewed towards larger size cldsgpsed3) typical

of unexploited razor stocks
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Figure42. Total biomass (togmage) and biomass of razor clams over 150 mower imagd in Waterford
Estuary,March-May 2019.
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Figure43. Size distribution of razor clam<£qsis siliquain Waterford estuary in November 201&nd May
2019

6.7.2 Catch advice

Biomass estimated from the 2019 say was 439 tonne£atch advice fo2019and as agreed by the
protocols formanagementof new bivalve fisheriesias 4 tonnesbased on a 106 annual rate of
exploitation

6.8 DungarvanBay

Dungarvan Bay has not supported a fishery for Razor clams in theBasgd on information from
previous exploratory sampling the industry provided approximate location information for the stock
in 2019 This was the basis for the 2019 survey

6.8.1 Survey

A survey was completed in Dungarvan Bay on M&y2ZZ9on the MFV Paddy Rose using a hydraulic
dredge of 1.2m wide A total of 29 stations were sample@his was the first survey of the area.
Sediments in the area are mixed with high mud and shell content making fishing and survey conditions
difficult. The area has not been fished commercially.

Total biomass was estimated to be 91 tonnébke distribution is patchy with higher densities at the
seaward edge of the survey are@iqure44). Typical of unfished populations of razor clams the size
distribution is skeved towards larger size classes in this case with a modal size oirh{Pigure45).

6.8.2 Catch advice

No catch advice has been developed for this stock as no management plan was agreed under the
protocols for opening new bivalve fisheridhe survg reported difficult fishing conditions and patchy

distribution of clams.

55



RazorRO_.AM

Figure44. Distribution of razor clamsHEnsis siliquain Dungarvan Bay in ldy 2019
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Figure4b. Size distribution of razor clam&sis siliquain DungarvarBay in May 2019.

6.9 Ballinakill Bay
6.9.1 Survey

Ballinakill Bay was surveyed for razor clam&ebruary 2019A previous survey was completed in
March 2018 The most abundant species present viEassianagnuswith lower densities oE. siliqua
The area surveyedas0.38km? (Figure46, Figure47). Thearea was fished in 2018 and 2019

Biomass of both species was approximately9s®f the biomass in 2018iomass oE. magnusn
2019 was 37 tonnes compared to 85 tonnes in 2@i®mass ofE. siliquawas 3 tonnes in 2019
compared to 5 tonnes in 2018he total landings in 2018 was limited by TAC at 13 tarftes survey
area was similar in both yeals 2019 some tows were also taken on the south shore west of the area
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fished in 2018 Densities of clams were low and this area has not been included in the 2019
assessment.

The size distribution was similar in 2018 and 2019 with a modal size of approximataityniahd
little evidence of recruitmentRigure48, Figure49).

6.9.2 Catch advice

Catch adice for 20D was6 tonnes forE. magnusnd 0.5 tonnegor E. siliquabased on a harvest rate
of 15% of biomassThe fishery in 2018 and 2019 operated under a management plan for new bivalve
fisheries.

Figure46. Distribution of Ensis magnu# Ballinakill Bay inFebruary 2019
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Figure47. Distribution of Ensissiliquain Ballinakill Bay in February 2019.
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Figure48. Size distribution of razor clam&@sismagnug in Ballinakill Bay irApril 2018 and February 2019
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Figure49. Sizedistribution of razor clamsEnsissiliqua) in Ballinakill Bay in April 2018nd February 2019

6.10 Clifden Bay

Clifden Bay is classified for the production of razor clams and a fishery has operated in the Bay for over
30 years. The razor clam sto@ngignagnug occurs in two areas; on the north and south shores of
the inner Bay and east of Turbotdsdin the outer Bay

6.10.1 Survey

A survey was completed on'28nd 29" Felruary2019sampling46 stations on the MFV Lantern using

a hydraulic dredge. Biomasstenates were lower than in 2016 or 2017 at 70 tonnes in the inner Bay
and 22 tonnes in the outer Balyigures0, Figures1, Table6-7). Modal size was approximately 128n

in both areas with evidence of recent recruitmefRidure52).

Figure50. Distrbution of Ensis magnus inner Clifden Bay in Fehary 2019.
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Figure51. Distribution of Ensis magnus outer Clifden Bay in Fehary 2019.
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Figure52. Size distribution ofEnsis magnusn inner (top graph) and outer (lower graph) Clifden Bay in
February 2019.
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Table6-7. Summary of biomaséonnes)estimates for razoclamsin Inner Clifden Bay and Turbot Island 2016
2019

R s ML SR

2016 | April-May Clifden Bay 0.45 230.6 14.5 50
2017 = August Clifden Bay 0.75 114.1 88.4 24
2018

2019 February Clifden Bay 0.38 70.0 28.0 11
2016 May Turbot Island Clifden 0.07 63.9 6.9

2017 = August Turbot Island Clifden 0.05 32.0 6
2018

2019 February Turbot Island Clifden 0.08 22.0 3

6.10.2 Catch advice

Total Allowable Catch for 2018as14 tonneg(Table6-7). ClifdenBaypreviously supported annual
outtakes of 2530 tonnes per anam for extended periods of time but biomass declirsighificantly
between 2016 and 2017 due to new vessels entering the fishery.
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7.1 Managementadvice

TheDundalk Baycockle fisheryismanagedunder a Natura 2000 site fisheries managemeatanand
declaration The stock is assessedybannual survey and in season LPUE dafeends in other
ecosystem indicators (benthic habitats, bird populations) are integrated im@nagementadvice.
TAC is 3%6 of total biomass on condition @t ecosystem indicators for designated habitats and bird
populationsare stable.

Maintenance of good environmental status in the intertidal habitats in which these fisheries occur

is a primary managementobjective in order to reduce the risk of future recitment failure and to
ensure thatconservation objectves fordesignated habitats and speciese protected.Any @ckle
fisheries in SACs or SPAs in other areas should be subject to management plans considering their
potential effects on desinated habitats and birds.

Prefishery surveyestimate of biomassn 2019was3,790tonnes. This was the ighest since surveys
began in 2007The TAGor 2019was 600tonnes. Landings weré94tonnes.

The harvest control rules which have been in place since 2007 should be continued but the limit
reference biomass at which a fishery takes place should be increased from 850 tonnéseo
tonnesor harvest ratesat biomassbetween 850-1,500 tonnes shoulde reduced

7.2 Issues relevant to the assessment of tbecklefishery

There are a number of cockle bealoundthe Irish coast, howevein recent years the main fishery
hasoccurred in Dundalk Bay

Recruitment of cockles in Dundalk Bmcurs regulariput overwinter survivalin particular is highly
variable As aconsequence, biomase some years, is insufficient to support a fishéRgcruitment
failuresoccur frequently in the Waterford estuaand overwinter survival ialsogenerally low In

most areas growth rates are lower than in Dundalk and cockles need to survive over 2 winters to reach
commercial size compared to 1 winter in Dundalk.

Annual surveys, provided they are completed closéh prospective opening date for the fishery,
provide good estimates of biomass available to the fishery and the prospective catchGabegh
and mortality result in significant changes in biomass over short periods of time.

Dundalk Bay is undexrNatura 2000 site management reginaad a fishery natura plan for cockles
Cockle is both a characterising species of designated habitats within these sites and also an important
food source fo overwintering birds Management of cockle fisherietakes into acmunt the
conservation objectives for these habisatnd species.

Continuing commercial fisheries for cockles in Natura 2000 sites will depend on favourable

conservation statusf designated environmental features that may be affected by this fishing activity
or a clear demonstration that changes to designated features are not due to cockle fishing.
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7.3 Management wnits

Cockle stocks occur intertidal sand and mud habitat¥hese habitats occur as isolated and discrete
areas around the coast and as a consequence cockle stocks occur as loearsiiig populations.

Although there are many cockle populations around the coast énipdalkBay has supported
commercial dedge fisheries in recent yeafBhere is a small scale commercial hand gathering fishery
in Castlemaine Harbour (Kerrygommercial sicks also occur in Tramore Bay and Woodst&en
Waterford and in Clew Bay Co. Mayot these stocks have not been commercially fished in recent
years In addition cockle stocks occur in Mayo (oththan Clew Bay), Kerry, Sligad Donegal in
particular but these have not been surveyed and are not commercially fished.

7.4 Managementmeasures

The management measurés the Dundalkfishery are described iByear management plaa(2011-
2016 and 20162020 and specified inannual legislatio in the form of Natura Declaratios
(www.fishingnet.ig.

In Dundalk Bay a cockle permit is required to fish for cockles either by vessel or by hand gathering.
The number of vessel permits is limited28 (formerly 32)

Annual TAC is set at 38 of biomass estimated from a rasdmmer surveyThe fishery closes if the
average catch per boat per day declines to R§@ven if the TAC is not takdrhis provides additional
precaution given uncertainty in the survey estimat&pening and closg dates are specified
annually The latest bsing dée of November 1 is implemented even if the TAC has not been taken
or if the catch rate remains above the limit for closuvessed can fish between the hours of 06:00
and 22:00Maximum landing per vessel per daylitonne Dredge width should not eged0.75m in

the case of suction dredges and IrDfor nonsuction dredges. The minimutagal landing size is
17mm but operationally and by agreement of the licence holders the minimuniasigedis 22mm.
This is implemented by using &#n bar spacingn drum graders on board the vessels.

Environmental performance indicators are reviewed annually as part of the managementapldn
the prospect of an annual fishery depends amual evidence that there is no causal link between
cockle fishing and iparticular the abundance of oysteatcherand other species of bird that feed on
bivalvesand the status o€haracterising bivalve specigsintertidal habitats

7.5 Dundalk Bay
7.5.1 Biomassand landings2007- 2019

Biomass estimates fromannual surveys in 2082019 are not strictly comparable because of
differences in the time of year in which surveys were undertafafle7-1). The annual estimates

are highly sensitive to the timing of in year settlement asghsonalmortality of established
cohorts relative to the time in which the surveys are undertaken. The March 2007 survey for
instance would not have detected settlement that occurred in 209&verthelesssince 2009
surveys have been undertaken either in Mayneor July

Biomass has varied from a low of 814 tonnes in 2018, 780tonnes in 2A9. Biomass increased
annually between 2014 and 2017 from 972 tonnes {818 tonnes Biomassdeclined to 1,785
tonnes in 2018 and increased the highest recorded biomass 8{790tonnes in 2019TAC is
based on an advisory 38 exploitation rate provided that the survey biomass is over 850 tonnes.
In effect however no fishery has occurred when the biomass was less a2 tbnnes (2015).
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Whenthe fishery is opened the TAC uptake has varied fror&o12009) to 1006 (20172019).
This depends on distribution of biomass and the commercial viability of fishing and market prices.

Table7-1. Annual biomassTACand Iandings of cockleim Dundalk By 2007 2019

2007 March 2,277 Unknown
2008 August 3,588 1,905 0 0 0
2009 June 2,158 721 719 108 0.28
2010 May 814 314 0 0 0
2011 May 1,531 94 510 325 0.25
2012 May 1,234 87 400 394 9.4
2013 June 1,260 99 416 343 0
2014 June 972 188 0 0 0
2015 June 1,032 100 0 0 0
2016 July 1,878 87 626 410 0
2017 June 2,316 95 772 775 0
2018 June 1,785 175 542 446 0
2019 July 3,790 110 600 594 0

7.5.2 Survey in2019
7.5.2.1 Biomass

A prefishery survey was completed duly2019. The survey area wadl.9km?. Total biomass
was 3,790 tonnes {[Table7-2) based on a Geostatistical mod&iomass of cockles over g#n
was 1162tonnes(Figure53).

Based on the management plan which specifies a harvest rate of 0.3B@btbmass estimate
a TAC 0600tonnes was advised.

Table7-2. Biomassof cockles in Dundalk Bay ifuly 2019

Biomass All sizes 3,790 4,267 3,900
Biomass (tonnes) > 22mm 1,162 1,424 1,264
Biomass (tonnes) > 18mm 2,367 2,696 2,428
Biomass (tonnes) < 18mm 1,236 1,806 1,239
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Figure53. Distribution and density (kgs.m) of all cockles (left) andommercial cockles (>2@m shell
width) (right) in Dundalk Bay iduly 2019

7.5.2.2 Size distributionand recruitment

Cockles ageth were strongly represented fuly 2019Figure54) following on from thestrong
0+ cohort recorded in JurZ018 The modakize(measurementcross the valves) of cockles in
July 2019 was 17.01 miarom the survey 1% of the cockles were O+yer 75 % werel+and

7 % were 2+Weight increases fold betweenagesO+ and 2+.
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FHgure 54. Size distribution of cockles in Dundalk BayJaly2019and June 2018

7.5.3 Fisheries monitoring and exploitation rate

Total landings of cockle from Dundalk Bay in@2@&s594 tonnes(source: SFPAmM a TAC
of 600tonnes representing9% uptake of quota. The fishery openaa August 19 and closed
in mid October

65



OYSTER

8 heahININGIO SRdzZ A a

8.1 Managementadvice

Oyster stocks are assessed by annual susmfich provide biomass estimates although
dredge efficiency (catchability) is uncertain.

Stock biomass isgenerally low in all areas, excepinner Tralee Bay and management
measures to restore recruitment and rbuild spawning stocks are necessaryarious
threats to native oysterstocksexist includingnaturalisation of Pacific oyster Magallana
gigas), Bonamia infection, poor water quality and unfavourablehabitat conditions for
settlement andlow spawning stocksPacific oystethasnaturalisedin LoughSwilly in recent
yearsand hasin some years supported a commercial fishery

Generally, although seasonal quotas and minimum size regulations are in fi@ceome
fisheries management plansor recovery plansshould be developed in order twestore
productivity to stocks This should include a range of actions including removal of Pacific
oysters, maintenance or recovery of habitat including cultching, closure of fisheries where
only a small proportion of oysters are over the minimum sizedato allow for growth and
use of various stock enhancement measures.

Oyster beds are also constituents of habitats designated under the Habitats Directive in
many areas. Specific conservation objectives havebelefined for these hhbitats in some
sites Oyster management planslso need to consider the conservation objectivies oyster
habitat or for habitat in which oyster is a characterising speci®estoration is consistent
with the conservation objectives.

8.2 Issues relevant to the assessment of thgsterfishery

A number of native oyster beds occur as separate stocks in Bays around theBiomstss is
currently low, compared to historic levels, in most areas. Trirer Tralee bed holdshe
majority of the national biomass of native oyster

Recruitment is variable in most areatthough settlement occued in all areagecently
surveyed Lanal production and settlement is conditional on density of spawning stock, high
summer temperatures and the availability of suitabttlementsubstrate

The fishery is managed primarily by a minimum landing(Mi&Sof 7678 mm. The minimum
size is geerally reached at age-8. Oysters generally mature well below the MLS.

Oyster stocks face a number of threats includdanamiainfection, which decimated stocks
in the 1970sand is prevalent in a number of beds todayd in 2017 was detected in the
previously Bonamiafree Cill ChiarairBay Native oyster is also competing for habitat with
naturalised Pacific oyster in some areash as Lough SwilliPoor substrate conditions for
settling oysters may be limiting recruitment and low stock density @iap be reducing
reproductive output.

Management authorityas beerdevolved to local coperatives through fishery orders issued

in the late 1950s and early 196@s through 10 year Aquaculture licencealthough
conditions, such as maintaining oysterdsen good condition or having management plans in
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place, attach to thesalevolvedarrangements in most cases management objectives and
management measures are not sufficiently developed.daghSwillyand the public bed in
inner Galway Bayall managemen authority rests with the werseeing government
department rather than with local coperatives.

Although management may be devolved through the fishery orders or aquaculture licences
vessels fishing for oysters must be registered on the sea fishinglwesgster (DAFM) and
operators must also hold a dredge licence which is issued by Inland Fisheries Ireland (IFI).

The oyster o-operativesoperate seasonal fisheries and may also lithé total catch The
TACs may be arbitrary and scientific advicsumvey biomass estimates or other indicators
have not generally been used in setting TACs.

All the main oyster beds in Ireland occur within Natura 2000 sites. Oyster is a characterising
species of sedimentary habitats of large shallow inlets and baganlalso be a key habitat
forming species in conditions where recruitment rates are high and where physical
disturbance is lowSeagrass and maerl or other sensitive reef communities are commonly
found on oyster beds i€ill ChiaraiBay, Tralee Bay, Cléay (outer). Dredging may damage
these communitiesManagement of oyster fisherieseedsto consider the conservation
objectives for this species and its associated habitetd communities.

Annual surveys provide biomass indices or absdhienass estimates and size stture of
oyster stocks annually. Poor information on growth rate, which varies across stocks, limits the
assessment of mortality rates and yield predictions.

These issues were discusseadre Native Oyster Workshop in Otter 2017hosted by Cuan
Beo in Clarinbridgewivw.cuanbeo.comi A new forum, the Irish Native Oyster Fisheries
Forum (INOFF) was established in 2018 representing all oystgycto discuss site specific
issues and future management and restoration of eystocks.

8.3 Management wnits

Oyster stocks occur as discrete isolated units in a number of Bays around theAdthemigh
native oysters were historically widespread in many ay@aduding offshoresand banks in
the Irish Seandalong thesouth east cast their distribution is noweduced The main stocks
occur ininner Tralee Bay, Galway Bayill ChiaraiBay in Connemara, Clew Bay, Blacksod Bay
and Lough Swilly.

8.4 Survey methods

Oyster bedsare surveyedannuallyby dredge.Dredge designs vary localiynd those locally
preferred dredgesare used in the survey®Dredge efficiencies werestimatedin 2010by
comparison othe numbers of oysters caught in the dredge and the numbers subsequently
counted on the same dredge track by divers immediately atter dredge tow had been
completed. Biomass is estimated using a geostatistical model accounting for spatial
autocorrelation in the survey data.
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8.5 InnerTralee Bay
8.5.1 Stock trends

Biomass estimates, standardised to a dredge efficien®p% varied from a low of 409 tonnes

in 2015 to a high of over,@00 tonnes in 2014 and 2018. The 2014 survey estimate is an outlier
in the time series. The area surveyed usually contains the entire stock which is distributed
over approximately &m? (Table 8-1).

Table8-1. Stocks biomass trends for native oyster Inner Tralee Bag010-2019.

2010 September 4.26 230.54 982
2011 September 3.57 87.03 631
2012 February 3.8 85.02 655
2013 September 3.76 66.33 506
2014 September 3.8 164.16 1265
2015 September 451 44.78 409
2016 September 3.66 121.44 901
2017 September 4.28 197.08 843
2018 September 3.92 296.17 1161
2019 October 3.7 237.57 879

8.5.2 Survey October 2019
8.5.2.1Biomass and landingim 2019

A pre fishery survey was completed ©ctoberlstand2" 2019 on the inner Tralee Bayster

Bed A total of 57 tows were undertaken, with a single toothless dredge of width 1.2BRS

data for each tow line was recorded on a Trimble GPS survey unit and swept area for each tow
wasestimated. The survey encompassed an area DkB¥east of Fenipier (Figure55).

Biomass of oysters uncorrected for dredge efficiency varied BDéh69kgs.nm?. Biomass of
oysters over 8 mm rangedrom 0-0.19 kgsm™2.

Total biomass of oysters, assuming a dredge efficiency of 35%89dennes (Table8-2).
The equivalent biomass of oyster8 mm or over wa257tonnes

Table8-2. Distribution of oyster biomass, corrected for a dredge efficiency of 35%nirer Tralee Bay
in October 2019

Uncorrected for Dredge Efficiency

Biomass Ostrea_edulis 309 301 182 478
Biomass_>76mmnQOstrea edulis 90 88 52 141
Corrected for 35% Dredge Efficiency

BiomassOstrea_edulis 879 857 515 1380
Biomass_>76_InfOstrea edulis 257 251 146 405
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Figure55. Distribution of biomass ohative oyster in Inner Trale®ay,October 2019

8.5.2.2Size distribution 2019

The size distribution of oysters caught during the survey showed a strong cohort with a size
mode of 64 mm and a smaller cohort with a size mode at 32 figu(e 56). The size
distribution of oysters over 76mm was very similar in 2018 and 2019.

—— Oct 2019
—— Sep 2018
— MLS

Total sampling effort:

Oct 2019: 2841 m?
Sep 2018: 4502 m*

Density (indiv-m™)
0.00 0.01 0.02 0.03 0.04 0.05

[ \ I
20 40 60 80 100

Size

o

Figure56. Size distribution of native oysters in the Fenit oyster bed in October 2019. The MLS (76
mm) is also shown.
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8.6 Cill Chiarain
8.6.1 Stock trends

Only three surveys had been carried dytthe Marine Instituteon the Cill Chiarain beds prior

to October 2019 and the surveyed area has varied each(fiiaele8-3). Prior to 2010 Taighde
Mara Teo and Bord lascaigh Mhaarried out surveys in 2002, 20@8d 2006 Historically

the oyster beds in Cill Chiarain provided a steady return of 50+ tonnes of native oyster per
annum for much of the 1990s anoh 1998 120 tonnes were landed. Some habitat
management (clutching) occurred at that time but ceased 8199

Table8-3. Stocks biomass trends for native oystar Cill Chiaraire0102019

201062011 October/January 2.51 30.6 76.81
2012 October 1.06 12.9 13.68
2018 October 2.36 51.3 121.09
2019 October 1.78 38.9 69.2

8.6.2 SurveyOctober 2019

A survey was carried out on Octobétdn the oyster beds of Cill Chiar&ay A total of64
tows were undertakeng3valid), with a single toothless dredge of width 1rB0GPS data for
each tow line was recorded on Bimble GPS survey unit and swept area for each tow
estimated. The survey encompassecbmbined area of.78km?within Chill ChiaraiBaywith

a total sampling effort of £56 nt.

8.6.2.1Biomass

Biomass of oysters uncorrected for dredge efficiency varied Ped059 kgs.n?, with the
highest biomasses in seaward parts of the survey @fegure57). Biomass of oysters over
76 mm ranged from @.012 kgs.n?¥ following a similar distribution pattern.

The biomass of oysters, assuming a dredge efficiency of 3Z&%ded an estimatef 69
tonnes(Table8-4). The equivalent biomass of oysters mé (MLS)or over was 14 tonnes
indicating that the biomass of commercial size i92@f the total stock in the bay. The low
number of oysters above 76 mm in the surveywkoer, affect the reliability ofite estimates

for larger oystersincreased sampling effort could improve these estimates. The dredge
efficiency ceefficient used was that recorded during the Cill Chiarain Oyster survey of 2010.
Where dredge efficiency vgaestimated along 17 separate tracks using divers to 32.01+32%
resulting in a dredge efficiency raising factor of 3.12.
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Figure57. Distribution and biomass of native oystaen Cill Chiarain in Octobe2019 (not corrected
for dredge efficiency)

Table8-4. Biomass of native oyster in inneZill Chiarairin October2019 based on a dedge efficiency
of 32.5%

Uncorrected for Dredge Efficiency

Biomass_Ostrea_edulis 22.50 29.80 19.73 41.13
Biomass_>76mm_Ostrea_edulis 4.49 10.76 2.80 1071.95
Corrected for 32.5% Dredge Efficiency

Biomass_Ostrea_edulis 69.23 93.15 63.84 131.58
Biomass_>76mm_Ostrea_edulis 13.82 33.12 10.10 3019.15

8.6.2.2Size distribution

The size distribution of oysters caught during the survey shawsduction in density of
individuals, specially under 76 meompared to 2018Kigure58). The strong mode at about
60 mm is still present as previous ye@here was no evidence of in yaacruitment
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Figureb58. Size distributionof native oysterg(Ostrea eduli$in Cill Chiarairin November2018and
October2019. The minimum landing size (76 mm) is shown.

8.7 Galway Bay
8.7.1 Stock trends

Oyster biomass has declined in recent years in iGaway Bay. The area has not supported

a commercial fishery since 20IBhe main issue seems to be high mortality rates in oysters
over 60mm unrelated to fishing mortality. Survey work both intertidally and-tdhlly was
completed in 2018 and 2019 inemrs not recently exposed to fishing for comparison with
earlier surveys in the commercially fished areas. Work to survey all known areas where beds
existed historically is ongoing under an oyster restoration project.

8.7.2 Intertidal surveys in 2018

During autumn and winter of 2018 a broagtale survey of the intertidal zone was completed
to describe the distribution of native oysters in the areacal knowledge of oyster fishermen,
oyster farmers and informed local people was used to identify stretches oflic@a® include

in the survey. The areas to include in the survey were mapped, using GIS in redutime,
meetingswith locd fishermen and oyster farmers.

The survey area was divided into longshore transects and allocated to survey teams. The total
transect length was 8kms (not including any parallel transects at different vertical levels on
the same shoreline). The survey design approximated to a concurrent two phase survey with
a random stratified approach in the second phase. Surveyors hadkpriovledge of areas
where oysters were present and were asked to focus on such areas in phase 1 in order to
record all known positive occurrences. The surveys then extended from these areas along
transects on the shore two hours before and after low wadaring spring tides. On some
shores two parallel transects were covered. The lower shore transect corresponded to the
lowest level on the shore accessible around low water on the day of sampling and the transect
parallel to it covered an area about b upshore of it. Surveyors sampledl m? quadratat
approximately 50n intervals Figure59).

The majority of sampling was completed during spring tides in September and October (74%
of samples) which allowed access to the lower shore close to chart datlirdata were
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submitted by survey teams using a purpose designed mobile phone form using the Fulcrum
app https://www.fulcrumapp.com). This included a photo image of thent quadratwhich

was used for data validatioatafrom over 3,000 quadrats wereeported. A ull report of

the surveyis available omvww.cuanbeo.com

i Oyster Survey Areas S ’ . e
* Oranmore Bay Y g~ i by oo T e
* New Harbour and Tawin Island [ & BN

Clarin River
« Eddy Island
* Georges Bed
« Kinvara Bay to Doorus Point
West of Doorus Point

Figure59. Intertidal survey transects used in a broadscale distribution survey of native oyster in inner
Galway Bay in 2018.

The prevalenceor % of quadrats with oysters, varidbm 28% in the Clarin River, 14% in
Oranmore Bay, 11% at Tawin and less than 10% in other &igase59, Table8-4). Densities
were generally less than 0.5 oysters.rhut where oysters were present average density
varied from 4.2 oysters.rhat Tawin,3.6 oysters.nmt in Oranmore Bay and between2l
oysters.n?in other areas.

Table8-5. Prevalence (% positive records) of oysters in different areas of the south east Galway Bay
during summerautumn of 2018 (refer td~igure59 for survey area locations).

Clarin River 660 472 188 28.5%
Eddy Island 157 154 3 1.9%
Kinvara Bay to Doorus 685 632 53 7.7%
New Harbour_Tawin Island 543 484 59 10.9%
Oranmore Bay 264 226 38 14.4%
St. Georges Bed 200 183 17 8.5%
West of Doorus 518 469 49 9.5%
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Table8-6. Density of oysters in different areas of the south east Galway Bay during suremiéumn
of 2018 (refer to Figur&9for survey area locations).

R e i ol N

Clarin River 442 0.67 1.65 2.35 2.38
Eddy Island 3 0.02 0.14 1.00 0.00
Kinvara Bay to Doorus 90 0.13 0.52 1.70 0.95
New Harbour_Tawin Island 250 0.46 1.83 4.24 3.89
Oranmore Bay 137 0.52 2.11 3.61 4.48
St. Georges Bed 36 0.18 0.66 2.12 1.05
West of Doorus 84 0.16 0.59 1.71 1.00

8.7.3 Subtidal surveys of unexploited oyster beds

A survey was carried outn the 18" and 19" of Septentber 2019 on the oyster beds of
Oranmore Bay (Rinville and Mweeloon) onboard the MFV Mirélltotal of 74 tows were
undertaken @3 valid 20 in Rinville and 34 in Mweeloprwith a single toothless dredge of
width 1.20m. A dredge efficiency of 32% was assumed based on trials from similar gears
and vesselsTheswept area for each towestimatedusing GPS survey unit datBhe survey
encompasseda combined area 00.97 km? within Oranmore By , Mweeloon and new
Harbourwith a total sampling effort of 350m? (Figure60).

Figure60. Subtidal dredge survey of unfished oysters beds in emGalway Bay.

The biomass of oysters in the survey area, assuming a dredge efficiency f32ds
8.5tonnes. The equivalent biomass of oystersrig was 0.46 tonnes indicating that the
biomass of commercialize wa 5.40% of the total stock in the baf¥he size distribution was
bi-modal suggesting variable recruitment in the previous 5 years. Numbers of oysters declined
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significantly above 6@nm indicating high mortality rates between 80 mm (Figure61).
Given the absere of fishing mortality this figure suggests high rates of natural mortality in
the survey areas.
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Figure6l. Subtidal dredge survey of unfished oysters beds in inner Galway Bagptember 2019
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9.1 Management advice

Offshore scallop stocks are fished by Irish, UK and French fleets. Thecariently no
international assessmentSpatially referenced catch rate indicators have been developed
for the Irish fleet in the Celtic Sedrish Sea and English Channgbme inshore stocks are
assessed by surveyand more recently the Celtic Sea and South Irish Sea stocks have been
surveyedwhich providesrelative biomass estimates.

Effort distribution acrossstocks varies annuallyThe Celtic Sea stodk the most important
to the Irish fleet From 20062012 catch rates increased fanost stocks but declined in the
period 20132016 in the Celtic Sea aridsh SeaAn increase in catch rate was seansome
areasin 2017followed by a subsequent decrease in 2018sh fleet effort and landings has
increasedin the Eastern English Channel in recent yeatsut this fisheryis recruitment
driven andfuture catch rates maytherefore, be more variable than in othe stocks

Fishing effortlandings should be managed at the stock level in proportion to changes in
spatially referencedstandardisedcatch rate indicatorsusing data for all fleetsuntil more
comprehaensive assessments are developed

Inshore scallop fisheries can have significant negative effects on marine habitats such as
geogenic and biogenic reef. Spatial management of scallop fishing should be used to protect
such habitats. Offshore scallop fisheries occur mainly on less senstdmentary habitats.

9.2 Issues relevant to the assessment of scallop

No analytical asses®ents are currently undertakerSizeand age data are available from
opportunistic sampling of landings from Irish vessels and a series of annual surveys
undertakenin the perbd 2006-2005 in the Celtic SeRecent surveys in the Celtic Sea and the
Tuskar/Barrels area of the South Irish Sea have resultegldtive biomass estimates for the
areas surveyed (see sectifrb). Spatial variability in growth rates frarticular indicates the

need for a spatially explicit approach to assessment and therefore the need for spatially
explicit and systematic sampling programmesgj(seeFigure75).

The main uncertainty in survey estimates is catchability which vacesrding to ground type
Surveys carried out in the Celtic Sea have indicated that scallops are present in densities up to
five times higher on coarse sediments, comprised mainly ofefjrasompared to sand
sediments.Geostatistical analysis of survey datan allow these differences across ground
types to be taken into account, but only when a complete seabed/substrate map is available
for the surveyed area.

A number of other approaches to assessment have been explored including depletion
assessment of @nmercial catch and effort data with variable success.-Baged stock
assessment methods commonly applied to exploited aquatic species are used in some
countries for the assessment of scallop. Howevieese metlods rely on thecollection of
accurate agelata which is difficult to obtaifor some stocks such as the Celtic Sea.
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9.3 Management wits

Offshore scallotocksin the Irish Sea, Celtic Sea and Western and Eastern English Channel
are spatially discrete following settlemenfFigure 62), but some can & variously
interconnected dumg larval dispersal following awning. Larval dispersal simulations show
connectivity between the south Irish Sea and north east Celtic Sea, but limitetbeasst
connectivity across the south Irish Sea between stockangigan Bay and off the Irish caast
There is als@ general separation of stocks in the Northern Irish Sea and around the Isle of
Man from stocks further southGenetic studies to identify stock structure are ongoing.

Inshore stocks are small and lindtén distribution within bays on the south west and west
coasts and are regarded as separate populations to the offshore stocks.

VMS hours
B o3-14
[ 15-37
[ J3s8-65
[ 66 - 107
B 108-184

Figure62. Scallop grounds fished by the Irish fleet in the Irish Sea, Celtic Sea and English Channel.
Boundaries aralefined from the distribution of fishing activity by the Irish fleet 20@Q015 as shown

by VMS data and some UK VMS data. The stock boundary limits are likely to be larger particularly in
inshore areas of the Irish Sea and English Channel consideringttleatUK and French fleets fish
mainly in these areas. VMS data from the offshore Irish fleet for 2018 (raster 3 gria) are shown
relative to the spatial extent of the stocks that are fished.

9.4 Management measures

The capacity of the scallop fleet over mdin length has been limited (ring fenced) since 2006
and an authorisation is required to fish for scallop. The total annual effort (Kwdays) of the
fleet is also capped by the Westerrat#rs agreement (EC 1415/200&)jven the relationship
between vesselength and dredge number the number of dredges in the fleet can be
predicted annually from the length offi¢ vessels authorisedrigure63). In 2019 the number

of dredges on vessels over 10 m was estimated to be approximately 208 compared to the
estimated 22 dredges prior tthe decommissioning of part of the fleet in 2006. Vessels under
10 m in length are unrestricted.
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The minimum landing size (N is 100 mm shell width for most of the offshore stocks other
than those in the Irish Sea north of 52\bwhere the MLS is 110 mm. For some inshore stocks,
MLS of up to 120 mm are used locally by agreement or as conditions established by shellfish
co-operatives that may have aquaculture licences or fishery orders to manage scallop stocks
locally e.gCill Chiard Bay Co. Galway

Scallop fishing is excluded from areas supporting sensitive habita¢se include seagrass,
maerl and reef communities in Roaringwater Bay, Co. Cork and Blacksod Bay, Co. Mayo, as
well as the SACs established south of the Salteedsland Hook Head, Co. Wexford.
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Figure63. Annual estimated number of dredges in the authorised Irish fleet of scallop vessels over
10 m, 2002 and 20G&019 based on the relationship between vessel length and number of dredges
(Dredges = 0.88 * Bod¢ngth). The fleet was partly decommissioned in 2006.

9.5 Offshore scallop fisheries
9.5.1 Landings

Landings increased from 199804 due to fleet expansion of the geographic areas fished,
particularly in the Celtic S€Rigure64). The fleet also began to targstallop in the north east
Irish Sea around the Isle of Man and in the Western Approach#dsetEnglish Channelhe
fleet waspartly decommissioned in 2006 and restricted in capacity thereafter landings
consequently declinedNew vessels entered théekt after 2006 and landings increased to an
all-time highby 2013.Total landings have remaidebove 2,000 tonnes per annwince 2013
(Figure64).

The Irish fleet fishes in the Celtic Sea, English Channel and the Irish Sea south of the Isle of
Man (seeFigure62). The majority of landings are usually from the Celtic Sea, although the
Eastern English Channel has become an increasingly importanfoartee fleet in recent
years(Figure65). The increase ifandings fromthe EasternEnglishChannel sinc016 is
correlated with a decline in landings from the Irish Sea in recent yEaygreeb).
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Figure64. Annual landings of sclap by the Irish fleet 199§2019.
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Figure65. Annual landingsof scallopby the Irish fleet from stocks in the Celtic Selsish Sea and

English Channel areas 199519

9.5.2 Catch rate indicators

In the Celtic Sea, catch ratemnged from 2660 kgs.dredgé.day* up to 2006 and increased

to 80 kgs.dredgéday?® from 2016-2012 (Figure66). Generally, catch rates follow similar

trends acrosthe areas fishedCatch rates declined between 2010 and 2016 in most areas and

fluctuated in 2017 and 201&atch rates declinesubstantiallyin the Western English Channel

in 2018, although landings and effort in this area has been negligibbe 2006 The most

notable trend in recent years feom the Eastern English Channel where catch rpessked at

160 kgs.dredgé.day® in 2016 Figure66) which ismore thandoublethat of any other area

The Irish fleet fish in this area during winter months (Novembebruary), which was

previouslythe time when the fleet targeted the north east Irish Sea area south of the Isle of

Man.VMS datafor204 was not yet available so catch r at e
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Figure66. Annual average catch rate (kgs.dredgeday?) from the main scallop stocks fished by the
Irish fleet 199%2018.

9.6 Scallop Surveys and Biomass Assessment

9.6.1 Celtic Sea Surveys 2018 ap@d19

Surveys of the inshore and offshore scallop groundseve®mpleted over 2018 and 2019
(funded by IrelandVales Interreg Bluefish projecturveys were designagsing VMS data

from the Irish scallop fleedind classifiedacoustic backscatter data fromulti-beam survgs

of the seabedwww.infomar.ie) Groundtruthing through sediment sampling and camera
surveys of the seabed had previously identified three principal ground types across the Celtic
Sea scallop beds classified as: sand, coarsensatgravel and rock Rigure67). Scallop
surveys in theCeltic Sea in 200f®und arelationship between scallop density and ground
type; densities were found to be approximately five times higher on coarse satime
compared to sand sedimentBue to ths, 80% of survey efforin the 2018/2019 survewas
assigned tareas of coarse sediments comparedt@% on sand sediments.

The inshore Celtic Sea, south of Waterfonhs surveyed in 2018 on board an inshore
commercial fishing vessel with(&a-side), 3Ginch wide Newhaven spridgaded dredges. In
total, 49 tows of approximately,2400 m length wereompletedover the course 06 day trips:
two in August and four in October 20{Bigure67). A sizeweight relationshipvas estimated
ashore and used inthe biomass assessment.
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Figure67. Location of tows carried out in the inshore (2018) and offshore (2019) Celtic Sea survey
and the principal ground types in this area classified from midgam acoustic surveys.

The offslore area, also knowas the B&l scallop ground, was surveyed over 5 days in July
2019 on boardicommercial fishing vessel with 22 (&%ide), 36inch wide Newhaven spring
loaded dredges. In total, 60 tows wecempletedof approximately 400 m length Figure

67). All scallp catch and bycatch was weighed and individually measured on ksasl
section9.6.3for bycatch details)in total 2,060 kg of scallop was caught and sampled during
the offshore area survey.

Scallop biomass at each station was estimassdthe product 6 density (i.e. mmber of
individuals caughtn?) andmean weight calculated from the size distributianeachstation

and the weightlength relationshipBiomass was then interpolated over a 100 m x 100 m grid
for the surveyed areas, and total biomastimated using a geostatistical (kriging) model that
accounts for the spatial structure of observed biomass ismdutocorrelation relativeo the
distance between stationlassified acoustic backscatter maps of ground tgee Figure

67) were used tanform the interpolation of biomass across the surveyed areasiging) in
order to take into account theinderlyingrelationship between allop density and ground

type.

Catchability (dredge selectivity and efficiency) was not estimated. Bioesisnates are
therefore relative.

9.6.1.1Size distribution and density

The size distribution of scallop catches from both the inshBigufe68) and offshore Figure
69) Celtic Sea survayere similar with the majority of scallop between 90 miend 110 mm
shell height, with a maximum size of approximately 120 mm observed in both afdes
observed densities were 0.0073 individuals pet imthe inshore Celtic Sea area (3,238
scallop/441,596 rf), and 0.0083 individuals per?in the offshore Celtic Sea area @38
scallop/1,418,952 ).
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Figure68. Size distribution and densities of scallop from the 2018 inshore Celtic Sea survey area.
Vertical red line at 88 mnshell heightcorresponds to the MLS of 10@m shell width in this area.
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Figure69. Size distribution and densities of scallop from the 2019 offshore Celtic Sea survey area.
Vertical red line at 89 mnshell heightcorresponds to the MLS of 10@im shell width in this area.
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9.6.1.2Biomass

In the inshore Celtic Sea survey area, total estimatethbgs of scallopyithout accounting

for dredge efficiency and selectivjtwas 605.7 tonnes, with 535.7 tonnes above N[L&ble

9-1). The estimated biomass of scallop waghestfor large areas of coarse sediment south

of Hook Head, Co. Wexford, and Bratown Head, Co. Waterford=igure70). Estimated
biomass of scallop was zero, or close to zero in areas of sand sediment, accurately reflecting
the catches observed from these areas. The current lack of a complete inaboustic
habitatmap EeeFigure67) has preventedestimation of biomas$or the entire inshore area
(Figure70).
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Table9-1. Estimates of scallop biomass (uncorrected for dredge efficiency) in the 2018 inshore Celtic
Sea survey area.

s el

Total Biomass 605.7 606.4 538.6 667.5
Biomass > MLS 535.7 531.2 476.1 582.6

Figure 70. Spatial distribution of estimated total biomass of scallop (uncorrected for dredge
efficiency) in the 2018nshore Celtic Sea survey area.

In the offshore Celtic Sea survey area, total estimated biomass of sasitbmo correction
for dredge efficiency or selectivitwas 1654.6 tonnes, with 512.6 tonnes above ML¥gble
9-2). The estimated biomass of scallop waghestfor areas of carse sediment at the south
and northwest of the survey ared{gure71). Estimated biomass of scallop wasoclose to
zero in areas of sand sediment. Results indicate scallops are distribesshmthat were not
surveyed, particularly to thaorth-west and sath of the current survey area

Table9-2. Estimates of scallop biomass (uncorrected for dredge efficiency) in the 2019 offshore Celtic
Sea survey area.

™ " <

Total Biomass 1,654.6 1,665 1,558.8 1,781
Biomass > MLS 1,512.6 1,530 1,428.1 1,631.2
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Figure 71. Spatial distribution of estimated total biomass of scallop (uncorrected for dredge
efficiency) in the 2019 offshore Celtic Sea survey ar&ee Figur&7 for location of this survey area
in relation to the Irish coast

9.6.2 South Irish Sea (Tuskar & Barrels) Scallop SuB@\9

A scallop survey was carried out on thé"Ehd 20" September 2019 in an area to the west

and southwest of Carnsore Point, Co. Wesd; known locally as the Barrels scallop bed, it is
locatedin St. Georges Chann&he Tuskar scallop bed in the south Irish Sea off the east coast
of Co. Wexford was later surveyed on theé'2zihd 229 October 2019. The survey was carried

out onboard acommercial fishing vessel using 22-tdide), 36inchrwide Newhaven spring
loaded dredges. Theusrey area was defined using 2014 to 2016 VMS data from the Irish
scallop fleet (scallop fishing has been negligible in this area in recent years). Tows of
approximately 1300 m length were successfully carried out at 48 stations across the survey
area, with all catch and bycatch weighed and individually measwseel gectior9.6.3 for
bycatch details In total, 1,129 kg o$callop was caught and sampled

Scédlop biomass at each station was estimatiedm the product ofdensity (i.e. number of
individuals caught per fof the area fishedandthe mean individual weight calculated from

the size distribution at the station and a weigbtgth relationship.Biomass was then
interpolated over a 200 m x 200 m grid for the entire survey area, and total biomass estimated
using a geostatistical (kriging) model that accounts for the spatial structure of observed
biomass and how density changes relative to the distaratevden stations.

9.6.2.1Size distribution and density

The size distribution of scallop in the south Irish #@a mainlybetween 100 and 130m
shell heigh{Figure72). The observed scallop density across the entire survey are@.0@39
individuals per ri(4,145 scallop/1,074,546 91 Density offshore in the Celtic Sea in the same
year was0.0083 individuals per f Thesubstantial dropoff in numbers of scallop below
100mm shellheightindicate alack of recruitment in this area in recent years, pargéelyl for
the northern end of the survey areaAn angoinggenetics study of scallop populations in the
south Irish Sea and Celtic Sé&a collaboration with Aberystwyth Universjtyill provide
information as to whether this population is genetically iseth or if it relies uporarval
supply from other areas
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Figure72. Size distribution and densities of scallop from the 2019 south Irish Sea survey area. Vertical
red line at 89 mnshell heightcorresponds to the MLS of 108@m shell width.

9.6.2.2Biomass

In the south Irish Sea survey area, the total biomass of scallop, withordgunting for
catchability, wa estimated to be 287tonnes, withl,277tonnesestimated to beabove MLS
(Table9-3). The biomass of commercial size scaltberefore, comprises 9.2% of the total

stock biomass estimated to be present in the surveyed dre#he survey area, biomass is
highestin the Barrels area and patches of the Tuskar area east of Cahore Point, Co. Wexford
(Figure73).

Interpolated estimates of distributioimdicate that areas with potential scallop biomass were
not surveyed Figure73) given high densities at the edge of the survey domain.

Table9-3. Estimates of scallop biomass (uncorrected for dredge efficiency) in the 2019 south Irish Sea
survey area.

Total Biomass 1,287 1,284 1,097 1,472
Biomass > MLS 1,277 1,278 1,107 1,481
Biomass > 120 mm 1,062 1,067 922 1,242
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Figure 73. Spatial distribution of estimated total biomass obcallop (uncorrected for dredge
efficiency) in the 2019 south Irish Sea survey area.

9.6.2.3Age Structure

Compared to scallop from the Celtic Sea, clearer growth maeke evident on shells from
the south Irish Sed-{gure74). Growth rates were highest at @aore followed byhe Tuskar
and Barrels grounds$-{gure75).
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Figure74. Location of tows and areas from which scallop were sampled for age during the 2019 south
Irish Sea survey.
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Figure75. Sizeat-age distribution of scallop sampled from the Tusk@t = 174), Barrels (N = 260) and
Carnsore (N = 40) areas. Solid lines are von Bertalanffy growth curves fitted to theasiage data.
Dashed horizontal lines indicate the asympto scallop size for each are&olid green line at 89 mm
corresponds to te MLS of 10@nm shell width.

9.6.3 BycatchCeltic Sea and South Irish Sea

In the inshore Celtic Sea area surveyed in 2018, monkfigbh{us piscatoriysbrown crab
(Cancer pagurysand spider crabMaja brachydactylp were the most common bycatch
species Eigure76). In the offshore Celtic Sea area surveyed in 2019, monkfish, brown crab
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and spotted ray Raja montagyi werecommon In the south Irish Sea spider crab, spotted
ray, blonde rayRaja brachyurpand lessespotted dogfish $cyliorhinus caniculavere the
most common bycatch species. Catches of elasmobranch speciégvastin the south Irish
Sea, with catches of flatfish species such as thickback BbtgoChirus variegatusand
megrim (Cepidorhombus whiffiagonisnore commonin the offshore @ltic Sea and plaice
(Pleuronectes platesyan the inshore Celtic Sea. Brown crab were comindhe Celtic Sea
areas but not the South IrisBea and spider crab were commamthe inshore Celtic Sea and
south Irish Sea butot the offshore Celtic Sea
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Figure76. Densities of the main bycatch species from the Celtic Sea and south Irish Sea surveys.

9.6.4 Comharchumann Sliogéisc Chonamd€alway) Surveys 2019

A survey was carried out dhe 5" November 2019 on the main scallop bed in Beirtreach Bui
Bay, and on the 13& 215tNovember 2019n thescallopbeds of Cill Chiaraend Caisin Bays,
Co. GalwayA total of 50 towswvere completedusing 3 x 0.75n wide springoaded scallop
dredges in Cill Chiarain and Caisin Bays4&ndws using asingletoothed dredge of width
1.20m in Beirtreach Bui BayScallop catch and bycatch were recorded, weighed and
measured on board from each towhese surveys are a follesn from surveys previously
carried out by the Marine Institute i€ill Chiarairand Caisin Bays in December 2018, and in
Beirtreach Bui Bay in January 2019

9.6.4.1Cill Chiarain Bay

The size distribution ofcallop recorded in Cill ChiardBay during the survg shows two
strong peaks at about 11m and 120 mm shell heighEF{gure77).

Totalestimatedbiomass obcallop not accounting for catchabilityvas estimated to b&6.74
tonnes (Table9-4). The biomass da$callop abovehe localminimum landing size (MLS) of
120mm shell width, equivalent td04 mm shell heightwas estimated to be65.89tonnes
(Table9-4). These biomass estimates are substantigiiyater than the total of 39.fnnes
estimated to be present during the December 2018 which covered a similar total survey area.
The difference is most likely to be due to different dredgfficiencies occurring between

surveys
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Figure77. Size distribution and densities of scallop from the November 2019 Cill Chiarain Bay raw
survey data. Vertical red line at 104 mshell heightcorresponds to the Comharchumann Sliogéisc
Chonamara MLS df20mm shell width. The size distribution of scallop recorded during the December
2018 survey in Cill Chiarain Bay are included for comparison purposes.

Table9-4. Estimates of scallop biomass (uncorrected for dredge efficiency) in the November 2019
Chiarain Bay survey area.

Total Scallop Biomass 76.74 77.34 64.04 89.62
Scallop Biomass > MLS 120 mm 65.89 65.60 54.27 76.72

Figure78. Total biomass distribution of scallop (uncorrected for dredge efficiency) in the 2019 Cill
Chiarain Bay survey area.
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9.6.4.2Caisin Bay

The size distribution afcallop recorded i€aisirBayduring the survg showed two peaks at
about 98mmand 110 mm shell heiglfFigure79).

The total biomass ofscallop without accounting for catchabilityyas estimated to be
10.25tonnes (Table 9-5). The biomass oscallop above the Comharchumann Sliogéisc
Chonamara MLS of 120 mm shell width, equivalert@d mm shell heightvasestimated to

be 5.62 tonneqTable9-5).

Table 9-5. Estimates of scallop biomass (uncorrected for dredge efficiency) in the November 2019
CaisirBay survey area.

Total ScallopBiomass 10.25 10.24 7.38 13.88
Scallop Biomass > MLS 120 mm 5.62 5.64 4.59 6.85
oy
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Figure79. Size distribution and densities of scallop from the November 2019 Caisin Bay raw survey
data. Vertical red line at 104 mm corresponds to the Comharchum&iogéisc Chonamara MLS of
120 mm shell width. The size distribution of scallop recorded during the December 2018 survey in
Caisin Bay are included for comparison purposes.
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Figure80. Total biomass distribution of scallop (uncorrected for dredge efficiency) in the November
2019 Caisin Bay survey area.

9.6.4.3Beirtreach BuBay

The size distribution adcallop recorded iBeirtreach BuBayduring the survg showed two
peaks at about 110nm and 120 mm shell heighti{gure81). Some scallop 60 mm shell
height were caught

In Beirtreach BuBay he total biomass ofscallop without accounting for catchabilitywas
estimated to be7.03 tonneqgTable9-6). The biomass afcallop above th€omharchumann
Sliogéisc Chonamara MLS of 120 mm shell width, equivaleh@%anm shell heightwas
estimated to be5.8 tonnegTable9-6). These biomass estimates are comparable to the total
of 7.49 tonnes and 5.4 tonnes of commercial sized scallop bioesigsated to be present
during the December 2018 survey in this area.
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Figure81. Size distribution and densities of scallop from the November 2019 Beirtreach Bui Bay raw
survey data. Vertical red line at 105 meorresponds to the Comharchumann SliogéiSbhonamara
MLS of 120nm shell width. The size distribution of scallop recorded during the January 2019 survey
in Beirtreach Bui Bay are included for comparison purpases
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Figure82. Total biomass distribution of scallop (uncorrected for dredge efficighan the November
2019 Beirtreach Bui Bay survey area.

Table 9-6. Estimates of scallop biomass (uncorrected for dredge efficiency) in the November 2019
Beirtreach BuBay survey area.

Total Scallop Biomass 7.03 7.21 5.54 9.19
Scallop Biomass > MLS 120 mm 5.80 6.01 4.57 7.67
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AccuracyA measure of how close an estimate is to the true value. Accurate estimates are unbiased.
BenthicAnanimal living on, or in, the sea floor.

Bonamia(ostrea) A parasite of native oyster which infects the blood cells and causes mortality of oysters
BiomassMeasure of the quantity, eg metric tonne, of a stock at a given time.

Bi-valve A group of filter éeding molluscs with two shelégy scallops, cockles.

Cohort (of fish)Fish which were born in the same year

Demersal (fisherieslish that live close to the seabed and are typically targeted with various bottom trawls
or nets

Ecosystemar e composed of Iliving animals, plants and non |
with each other. Ecosystems can be very small (the area around a boulder), they can be medium sized
(the area around a coral reef) or they can be veryddthe Irish Sea or even the eastern Atlantic)

Exploitation rateThe proportion of a population at the beginning of a given time period that is caught during
that time period (usually expressed on a yearly basis). For example, if 720,000 fish weredtainght
the year from a population of 1 million fish alive at the beginning of the year, the annual exploitation
rate would be 0.72.

Fishing EffortThe total fishing gear in use for a specified period of time.
Fishing Mortality Deaths in a fish stock gaed by fishing usually reported as an annual rate (F)

Fishery Groupof vessel voyages targeting the same (assemblage of) species and/or stocks, using similar
gear, during the same period of the year and within the same area (e.g. the Irish ftfitBsted beam
trawl fishery in the Irish Seallso referred to as a metie

Fishing LicenceA temporary entitlement issued to the owner of a registered fishing vessel to take part in
commercial fishing

Fleet CapacityA measure of the physical size and engine power of the fishing fleet expressed as gross
tonnage (GTs) and kilatts (KWSs)

Fleet SegmenThe fishing fleet register, for the purpose of licencing, is organisealamumberof groups
(segments)

Growth overfishingReduced yields of fish due to reduction in average size/weight/age caused by fishing
mortality and indcating that the rate of fishing is higher than the rate at which fish grow to given sizes
to replace those being removed

Management Plaris an agreed plan to manage a stodkKith defined objectives, implementation measures
or harvest control rulesreviewprocesses and usually stakeholder agreement and involvement.

Management UnitsA geogr aphic ar ea encomp-bneated forghe purpospaofpul ati on’
management. May be a proxy for or a realistic reflection of the distribution of the stock
Minimum Landing Size (ML$he minimum body size at which a fish may legally be landed.

Natura A geographic area with particular ecological features or species designated under the Habitats or
Birds Directives. Such features or species must not be sigrilfigenpacted by fisheries.

Natural Mortality Deaths in a fish stock caused by predation, illness, pollution, old age, etc., but not fishing.

PolyvalentA type of fishing licence. Entitlements associated with these licences are generally broszhand
specific. Vessels with such licences are in the polyvalent segment of the fishing fleet

PrecisionA measure of how variable repeated measures of an underlying parameter are.

QuotaA portion of a total allowable catch (TAC) allocated to an operatiiiy such as a Vessel class or size,
or a country.

RecruitmentThe amount of fish added to the exploitable stock each year due to growth and/or migration
into the fishing area. For example, the number of fish that grow to become vulnerable to the fishing
gear in one year would be the recruitment to the fishable population that year. This term is also used in
referring to the number of fish from a year class reaching a certain age. For example, all fish reaching
their second year would be age 2 recruits.

Recuitment overfishingThe rate of fishingabove whichthe recruitment to the exploitable stock becomes
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significantly reduced. This is characterised by a greatly reduced spawning stock, a decreasing proportion
of older fish in the catch, and generally véow recruitment year after year.

Reference pointsVarious reference points can beefined for fished stocksThese can be used as a
management target or a management trigger (i.e. point where more stringent management action is
required) Examples includBshing mortality rate reference points, biomass reference points, indicator
eg catch rate reference points or those based on biological observations

Sales Notednformation on the volume and price of fish recorded for all first point of salesactions
ShellfishMolluscan, crustacean or cephalopod species that are subject to fishing

Size compositiomhe distribution, in size, of a sample of fish usually presented as a histogram
TACTotal Allowable Catch

Vivier A fishing vessel, usuallsliing for crab, with a seawater tank(s) below decksyliich the catch is
stored live.

VMSVessel Monitoring Systenvessels report GPS position periodically when fishing

V-notch A conservation measure used in lobster fisheries in Ireland and elsewimereby lobsters marked
with a wnotch are protected from fishing
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