g™s.  County Fingal

P T \‘\ | | :
'y Contae Fhine Gall
scaddan© ol
»BALBRIGGAN
O -
.Y
b
Balehery il L cikk
:,w.--r:;.. £ ':"f.':!'.ll"l:!':}: M i § I_l”.. "”I S fd
Llemiesne L 5 Bifoviane Bk ;
i N‘ DSR.IRHIES Uhrtiek hiand
L1
LS Wy
M1 | . .
r |
e Fisheries Study
e fnk ...:.-. ,rj !f D.Lﬂ|l'ﬂ-ﬁ5ulllf|'-||!|"
rs
'
o of
I.USHD Ay I ool Aty :'m'u'o RUSH
‘wllybaughal ) it
]
' L]
Fingal Coastal
= IMlw FORTRANE
i O Lty bl

Fam Nsabidde & poNABATE o
g JI ? o > ZO n e

I
Y ]
cstrt Gt YR Bttt G I I»
] R
l\.'.l.lr.il"!i.l':‘;~;. l‘l:iswﬂﬂl}ﬂ : :I;- (TR i+
O MALAHIDE /11s: 1
Mefetide 1 mo SR
R iy
’ oy SR IZI|:|r|u‘:|||:I 3 len
I azivn Linbe i
in o~ | © Coghran 1
ot G s d.’]nscnﬂ" O PORTRARNOCK Report prepared by:
{1 ' % om : Ecological Consultancy Services Ltd,
L, v — Unit B19, KCR Industrial Estate,
TP M T Ki Dublin 12
Sl . G ooyt btk o e MTMAge, -
Sahirpcs ** S T - www.ecoserve.ie
DEM‘M '{ Sutton Gam0)! _-?-,__.I-.'_.'.'-'Qﬁumﬂ
POl - ; Report prepared for:
i ”;-" o g B Fingal County Council
= ,,,."' > Daltymount '_-r.
TR Othrial . March 2006
o7 N\ i
, o p
e DUBLIN *
L

coServe
s\

Fingal County Council

Combairie Coeviae Fhing

e



Table of Contents

1) ACKNOWIEAQEMENTS .....uniiiiiiccie e 3
p2) BN L1 (0o [ T3 1 o] o NP 3...
3) STUAY SITE ievtieiei e e 4.
4) Materials & Methods........ccuuiiiiiiii e 6
5) Review of scientific data............ccoovvveeeeiiiii 8
) 272 o3 (o[ {010 Vo PP 8
i) Status of commercial StOCKS .........ccovveieee s 10
Cod GaduS MOFNUA) .......cceveeeeeiiie e e e e e e e 10
Whiting (Merlangius merlangus)..........coocevuueeeeiiiiie e eeae e 13
S0IE(SOIEA SOIEA) ... .. cieeii e e e 15
NN =7 o] 0] = U PPP 16
Haddock(Melanogrammus aeglefinus)............ccoovieiiiiiiiiiiiieeeiee e 17
Plaice (Pleuronectes plateSSa) ..........uuuueeeeiiiiiiiiiieseeeeeeeeeeiee e e e e e eeeeeees 18
Herring (Clupea harengus harengus)...............eeooeeeiiiiiiiiiiee e 20
Lobster HOMAruS QamMIMIAIUS) ......ccevuruuneeeeeeieiiiiie e e e eeeeeesiieeeeneiea e eeeeeeenes 21
RAZOI ClIAM(ENSIS SP.) +.vtu ettt e et eeeeeeeees 22
King escallop and Queen escallffecten maximus & Aequipecten opercularis)
.............................................................................................................. 23
Velvet crab Necora puber) ..o 24
Brown cral(CanCer PAgUIUS)..........ooeeeeeirerruiiaeeeeeeeeeeiiia e smemm e e eeeeeeeneen s 24
Whelk BucCinUM UNABEUM) ........ooiiiiiiiiiiii e e e e 25
iii) Other Species of commercial value ........ccccceoiiiiiiiiiiieiiiiee e, 26
Monkfish (LOphius PISCAONIUS) .......ceveeieeeeiiieee et ee e et eeeem e e e e eeans 26
Blue whiting (MiCromesistius POULASSOU) .........uuueereruneeeeeiiineeeeiiieeeeeeseneennnns 26
Grey Mullet (Mugil Cephalus)..........ccouuiieiiiiiii e reee e 27
Bass(Dicentrarchus 1abrax) .............uoveeiiiiiieeeiie e e e e 27
Sea TroutBalmo trutta trutta)............covueieeiiiiiieee e 28
Atlantic Salmon $AIMO SAIAr) .......cccovuiiiiiiiii e 29
Periwinkle Cittorina littorea)...........cccuuiieiiiii i e e 29
Squid COlIgO VUIGAiS) .......uuieeiiiie e e e e e e 30
Dab (Limanda lHManda) ............coeiereiuii e memm e eeeees 30
Lemon SoleMicrostomuS KItt).........ouuueuiineeiiiiiiii e 30
Ling (MOIVA MOIVA) ..o 31
Pollack Pollachius pollachius) ..........cccoevuiiiiiiiieiiiii e 31
Thornback RayRaja clavata) ..............cuuuuuiiiiiiiiiiiiii e 31
Blonde Ray Raja brachyura) ... 32
IV) ANGIING L e 33
V) ESTUBIIES. ...t ettt e e e e e e e e e e e e e e e nneaenns 34



vi) Environmental concerns - fish biodiversity...........ccccoooiiiiiiis 36

vii) Water Quality in the Irish Sea ...........cceeriiiiiiii e 37
6) Community based information ...........ccccovvvceeeeiiie e, 39
1) BACKGIOUNG ... ..o e 39
i) Importance of fishing to the Fingal locality..............cuviiiiiiiiii 93
iii) Status of commercial fish StOCKS ........occceeiiiiiiiiiic e, 40
iv) Changes in fishing technology............ oo, 40

v) Seasonal and long-term trends in fish StOCKS.u.vvuiiviviiiiiiiicen 41
vi) Location of local areas of high fish biodiveysi................cccooooeiiiiiiiin s 41
Vil) SUSTAINADIITLY ... e 42
viii) Environmental concerns/threats fishing in@yst...............ccccccciiiiiiiieiinnns 43
7) DISCUSSION.....cccvviiieiiiiiieeiiiii e e eimmeees e e e e e e s e ennn e e ennnn e eeennn A
BIOTIVEISITY ...ttt e 44
Locations of high DIOQIVEISILY .........cooeuiimm e 45
Long term and Seasonal trENAS..............coummmm s eeeeeeeeniiiaae e e e eeeieiiiaa e eeeeeens 47
TRFEALS ... e ettt 48
Rare and threatened fisSh SPECIES ........cocviiiieiiiiii e, 49
What protection is there for marine biodiversityFimgal?..............cccccooeeviienes 49
CONCIUSION ... rmmmmm et e et e e e e e e e e e e e e e e e e e e e e aeeeereeeeees 50
8) ReCOMMENALIONS.........iiiiiei e 51
9) BIbliOgraphy ......coee e 52
AppPeNdiX — CetaCEANS. ......ccevuiieiii e e e e 56



1) Acknowledgements

Fingal County Council provided funding for the istigations reported here. This
project is part funded by ERDS through the Irelaviales INTERREG IIIA
programme. The authors wish to thank all those wtavided information for our
review and all the stakeholders who willingly tqeéet in our interviews.

2) Introduction

The waters around Ireland contain some of the mastuctive fishing grounds in the
EU. In 2004, an estimated 1.5 million tonnes off fisere harvested from the waters
around Ireland (FSS, 2005). Fingal County Counailers an area of coastline, on the
west coast of the Irish Sea, running from just mart Balbriggan to, and including
part of Dublin Bay to the south. The fishing indygnhakes a significant contribution
to the economic and social fabric of coastal comitragm One of Irelands largest
fishing harbours Howth is located within the Fingaka and to the north there are a
number of historic fishing villages located inclngiBalbriggan and Skerries, which
still boast active fishing harbours.

Many inshore areas of the Irish Sea are regardedtable spawning and/or nursery
systems for several commercially important fish cgge including Cod Gadus
morhua), Whiting (Merlangius merlangus), Plaice Pleuronectes platessa), Sole
(Soleidae), Herring Clupea harengus) and Mackerel $comber scombrus), with the
most important areas being in the Western Irish I&gaveen Strangford and Dublin.
As such, the Fingal coastal area is highly impdrtemterms of fishery (both
commercial and non-commercial) spawning, nursedyfaading functions.

The major fisheries in the Irish Sea are for dealespecies, caught using a variety of
gears. The large estuaries bounding the eastesim 8ea support pot fisheries for
velvet crab, lobster and whelk. There are also dayidlr dredge fisheries for razor fish
and dredge fisheries for scallops. The main peléglwery in the Irish Sea is for

herring, however, the number of vessels has detlinevery low levels in recent

years. Angling attracts people of all ages, gefaber ability, who fish from beaches,
harbours, piers, and from boats both close to shonceoffshore over wrecks where
marine life thrives. Recreational sea angling ipapular pastime/sport within the

Fingal area, which has grown over the years and sugwports 6 angling clubs in the
region.

Marine biodiversity is in great danger, with theplddion of fisheries among biggest
concerns. Fish make up the most abundant clasemébrates, both in terms of
numbers of species and individuals. They exhibdrerus diversity in size, shape,
biology, and in the habitats they occupy. Becadgbeecological importance of the
Fingal coast for fish populations, Fingal Countyu@ail initiated a fisheries study of
the Fingal coastal habitats. This study is beindemtaken as part of the county
council’'s Local Biodiversity Action Plan Programdawill provide detailed and up-
to-date information on: what species are presamgathe Fingal coast; how they use
the coastal environment for example spawning; sedsand long term trends in fish
populations; locations with high fish diversity;ns@rvation status and threats to the
fish populations.



3) Study Site

: : . Location
S County Fingal *  Fingal coastal fisheriesFigure 1) lie to the
. Contae Fhine Gali % west of the Irish Sea, a relatively shallow sea,
T e ‘ less than 90m deep in most places with
- ,...,._,h“;'l;‘ " :shallow sandbanks off the Irish coasts. The
I R Fingal coastal fisheries fall into Division Vlla,
14 M of the ICES areas, which incorporates all of
e the Irish SeaRigure 2). The Irish Sea is one
oar =8) J." f"":-"" of . the most ecologically-distinct and
N recognisable regional seas around Ireland and
a1 ‘ — the "UK, having a semi-enclosed geography
o and ‘identifiable range of stakeholders and
o - '_T‘:.??:F- o -3 activit’i.f:s.
iy [ B
e e BT Habitats
o v, P The seabed of the Irish Sea contains a diverse
M 0l range of habitats and species, from algae
i B e PO~ dominated rocky reefs to deep muddy areas
e R o inhabited by burrowing animals. To varying
R B degrees all:of these habitats can be utilised by
”’q:,"“»":ff“'f"-" mankind, through activities such as fishing,
" S L el aggregate extraction and development of
"?;{:\ Ol renewable energy resources offshore. In

addition, some. are priority habitats or contain
listed species:under EC and international
- legislation. "
Figure 1 Coastal area covered by Finaal
County Council © Fingal Co. Co. | -

Rogerstown Estuary, Broadmead
Estuary & Baldoyle Estuary &
identified as important wildlife at
leisure resources and have SAC, !z
and NHA status. B,

There are three active fishing harb¢™
in the area: Howth, Balbriggan and
Skerries Harbour.

Figure 2 Location of Fingal Coastline on the Wést coast
of Irish Sea within the ICES division Vlla © ICES



The recently completed the Irish Sea Pilot wasipeh 2002 to examine the potential
for an ecosystem-based approach to managing theeramvironment at the regional
sea level. Specifically, the pilot looked at théegration of nature conservation into
key sectors, including fisheries, in relation tstainable development. As part of its
results, an over view of the Irish Sea throughatetl geophysical, hydrographical,
nature conservation, ecological and human use dath used GIS analysis was
produced.Figures 3-6show the bathemetry of the Irish Sea, SACs andsSRAd
marine landscapes produced during this study (JNADG4).
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4) Materials & Methods

Methodology

The ‘Fisheries Study of Fingal Coastal Zone’ projedivided into three phases:
1. Initial consultation / literature review

2. Field investigations, data collection / collatio

3. Reporting

1. Data source identification (initial consultatjon

This phase involves a comprehensive review of imskodata from the EcoServe

marine library / database and consultation with fbiéowing state or semi state

agencies and NGO's:

» Department of the Marine and Natural Resources sseleregister (identify
potential contributors to any survey from varioleneents of the fishery sector in
the Fingal area)

* Marine Institute (Ml data collection programmesatwe both on-board fisheries
observations on commercial fishing vessels andimsk scientific surveys — often
species and location specific

* Bord lascaigh Mhara (BIM data collection programna&s to collect data on
fishing activity, catches and discards, throughtbetcourse of fishing operations
in accordance with best international practicestaotiniques in order to increase
the amount of biological data available on Iristastospecies and to provide this
data in an internationally acceptable format to lifternational Council for the
Exploration of the Sea (ICES).

» Central Fisheries Board (Peter Green, Jimmy Kik@stern Regional Fisheries
Board. The CFB is involved in a long term monitgriaf coastal juvenile fish
species programme, while the ERF would keep fisserécords — both science
and angling oriented.

» Central Statistics Office

2. Data collection / collation (Investigative mediotogy)

Consultation aims

The main function of the consultation was to preval means of reviewing general
fisheries information in a local (Fingal) conteXhrough a process of semi-structured
interviewing, the four identified programme areéterest were explored

)] the overview of species present along the Fingakttand how they use the
coastal environment;

i) identification of seasonal and long term trendfsin populations;

iii) identification of specific locations with high fighiversity

iv) identification of threats to the fish populations.

By conducting this consultation we aimed to devedopunderstanding of how local
Fingal fishermen understand these issues in addit scientifically verified
information and datasets from the various statesamdi-state bodies responsible for
fisheries in this area.

Sample selection



The project brief identifies the Fingal fisheriegmanunities as a primary information
source for local data (in addition to long-termestific datasets held for fisheries in
the area by fisheries authorities). In order touemsa geographical and functional
(sectoral) range of fisheries information in thedél area, the EcoServe project team
identified (in conjunction with DoMNR, BIM and thelient) a number of local
fishermen from the major Fingal ports (Skerries|bBggan and Howth) that would
be suitable interviewees for this project. Thus, sample encompassed fishers and/or
their representatives, anglers, regulators and r@dirators, biological scientists, and
environmentalists.

The interview process

The consultation would be carried out using semiestired interviews. This
approach enabled the interviewer to be flexible eesponsive with regard to the
particular circumstances and interests of the vigare. It also provided an
environment within which stakeholders could raise issues which were most
important and relevant to them and share their kedge and experiences with the
interviewer, as well as their opinions and theasans for holding those views. Thus,
interviews were interviewee-led, rather than diristructured by the interviewer. The
specific survey design was oriented to needs otlieat and was agreed before any
consultation was undertaken.

Ethics
In accordance with the norms governing consultatgearch, strict ethical guidelines
were imposed on the research team when conductiaeg/iews.

Survey locations
The project focused on the following potential eidmiting ports and harbours:

» Balbriggan
» Skerries
* Howth

The following coastal locations were also specifjcanvestigated for fisheries
importance in the area:
+ Lough Shinney

+ Rush

+ Rodgerstown
« Malahide

« Clontarf

« Dublin Bay



5) Review of scientific data
i) Background

Fisheries management — overview

The management of inshore waters is largely urigecontrol of the member state of
the European Community from 12 nautical miles amdlen exclusively national
control (Department of Communications, Marine aratu¥al Resources) from 6 nm
to the shore. Certain EU technical conservationsuess must be enforced within the
coastal band unless the member state itself appliese stringent conservation
regulations. Although inshore stocks and fisheaieswithin the national 12 nm limit
they still come under the Common Fisheries Poli€FR) system of regulation. The
CFP is the European Union’s system for the manageofdisheries and aquaculture.
As fish are a mobile resource and cannot be de&dnib a particular country, all
regulations under the CFP are adopted at Commieil and implemented in all
Member States. All aspects of fisheries and agtia®ubre covered to some extent
under the umbrella of the CFP. The main instrunoérthe CFP is Total Allowable
Catches (TAC’s) supplemented by various technicabsares (e.g. effort control;
mesh size etc.). The provision of timely and aceufisheries advice on the resource
base underpins the management framework of the E&Pmanagement purposes,
fish populations are separated into “stocks”, the. populations occurring within the
divisions allocated by the International Councir fine exploration of the Seas
(ICES). These fisheries are mixed with many stoekgloited together in different
combinations in different fisheries.

Scientific fisheries information/advice comes frona number of sources:

Marine Institute: Fisheries Science ServiceSSg is one of seven service teams
within the Marine Institute. Its mission is to ‘e=sch, assess and advise’ on marine
fisheries in order to ensure the sustainable etgilon of this vital resource.
International Council for Exploration of the Seas (CES): Analytical assessments
of commercial fish stocks are carried in June eadr by the ICES Northern Shelf
Demersal Working group, using estimates of the remnof fish at each age in
international landings, commercial catch rateseilation to fishing effort, and data
from trawling surveys. In addition, estimates nmigsiemovals as a bias in landings,
assuming that they have the same age compositioepasted landings. The results
are used to provide advice on the level of expiioita of each stock, and on
management measures for the coming year.

Centre for Environment, Fisheries & Aquaculture Scence (Cefas): Cefas is an
internationally renowned scientific research andisaty centre working in fisheries
management, environmental protection and aquaeultscientific information can
also be sourced from a number of independent studieded for example through
BIM (Bord Iscaigh Mhara) and implemented through a Imemof colleges where
research is carried out by Postgraduate or Posiddeesearchers.



Fisheries interactions in the Irish Sea:

Demersal fisheries in the area are mixed fisheneth many stocks exploited
together in various combinations in different fishs. In these cases management
advice must consider both the state of individuakclss and their simultaneous
exploitation in demersal fisheries. Stocks in tle®nest condition, particularly the
critical stocks, necessarily become the overridiogicern for the management of
mixed fisheries where these stocks are exploitdteeins a targeted species or as a
bycatch.

Four main fishery units can be described in the#limrea of the Irish Sea: these are
Nephrops otter trawlers, roundfish otter trawlers, semip&atiawlers, and beam
trawlers. As trends in stocks of various speciesganerally not in synchrony, advice
provided on the basis of the status of individysdces may result in advised fishing
mortalities for a group of co-harvested species thanot be realized simultaneously
within the context of mixed fisheries.



i) Status of commercial stocks

Cod (Gadus morhua)

Ecology(Cohenet al., 1990)

Mature codgrow to approximately 120 cm in length, weighingoand 12 kg,
however larger fish have been recorded. Age of ritgtvaries regionally but is
usually between one and fifteen years. Colour i$alée depending on habitat but
most are spotted with white bellies. A prominentved, white (or very pale) lateral
line makes this species easy to identifabitat: The Atlantic cod is generally
considered a demersal fish, although its habitay become pelagic under certain
hydrography conditions, when feeding or spawninge Ppresence of cod usually
depends on prey distribution rather than on tentpexa However, whatever the
reason, larger fish are found in colder waters ostareas (0-5°C). It lives in almost
every salinity from nearly fresh to full oceanic tetla and in a wide range of
temperatures from nearly freezing to 20C° Cod prefdd temperate waters and are
commonly found on sandy bottoms and are often ewtbrown in appearance from
the shoreline down to depths of 600 m.

The Irish Sea cod fishery has traditionally beemied out by otter trawlers targeting
spawning cod in spring and juvenile cod in autumd winter. Since the early 1980s
the activities of these vessels have decreasedhamd has been a development of
semi-pelagic trawling for cod and whiting. Sometbése vessels switch between
pelagic trawling and twin-trawl fishing fddephrops (prawn), depending on fishing
opportunities and market demands. Cod are caugbtighout the year in mixed-
species fisheries, over a wide area but especiallthe north-west Irish Sea.
Approximately 30% of the total cod catch is takerthie Nephrops fishery. Seasonal
changes in the availability of cod to these fiseercan usually be associated with
adult fish aggregating to spawn or the recruitn@rgmall fish to the fishery as they
grow and move away from nursery areas.

The main spawning areas for cod in the Irish Sethennorth-west off County Down
and to the east off the Isle of Malidure 7.). There is also some cod spawning off
the south-west tip of the Isle of Man and of thateaeast coast of Ireland. Spawning
takes place chiefly during March, although cod egage been found in the plankton
as late as May.
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Figure 7 Cod spawning area in the Irish S& Cefas
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Cod stocks

The Irish Sea cod stock, based on the most restimates (Oct 2005) of spawning
stock biomass (SSB — the weight of all mature figthin a stock) and fishing
mortality, ICES classifies the stock as having mtlireproductive capacity and as
being harvested unsustainably, i.e. the stock surh a poor state that it is outside
safe biological limits.

Recruitment: There have been large fluctuations in recruitn@ntoung cod to the
fishery, though the abundance of all year classe®sl987, other than that of 1991,
has been below the long-term average. Recruitmasntbeen below average for the
past 16 years and the three most recent year-slasseamongst the four lowest on
record (FSS, 2005).

Exploitation: Assessment shows that the fishing mortalitiy ofavébd rose steadily
in the 1970s and 1980s to a peak in 1993, when &% of 2-4 year old cod were
caught each year. A reduction in the proportiorgbaiin 1995 and 1996 is thought to
be caused by an overall decline in trawl efforttlve Irish Sea and an increased
targeting ofNephrops and haddock. The fishing mortalities observedhia early
1990s and 1997 has caused a long-term declinei88B and carry a very high risk
of stock collapse. The large fluctuations in retngint of young cod have strongly
influenced the adult stock. However, high fishingrtality rates from the mid-1980s
resulted in the SSB falling below 10,000t from198@wards to an historic low in
1995. At the average rate of exploitation estimdtedecent years, SSB will remain
at sizes, dominated by only a few age classes, evter risk of continued below-
average recruitment is high (FSS, 2005).

In 2000, an emergency spawning closure was inteditie maximize egg production

(Figure 8). The closure has been continued in recent yeasgiicted to the western
Irish Sea.
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Irish Sea Cod Box 2001
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Figure 8. Irish Sea cod box © Directory of the Irish Seafodeisheries &
Aquaculture Industries (www.irishseafood.com/ mepdbox_gif.htm).

A recovery plan has been proposed that shoulddeciero catch rates. In February
2004, the European Union introduced regulatory mmessfor the recovery of cod
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stocks in the Irish Sea. The aim is to increaseytiantity of mature fish to more than
10,000 t over the next five to ten years. Thesesmes included controls for the
setting of total allowable catch (TAC), fishing @&ff limitation (number of days at sea
and gear restrictions) and restrictions on langiogs, stowage and transport of cod.

Forecast: The most plausible forecast assumesabreahoval in 2005 that is 25%
greater than the agreed TAC. The forecast indidhtesa zero catch in 2006 provides
only 50% probability of rebuilding SSB to its bigical limit in 2007. The
simulations indicate that a 30% increase in SSEhdu2006 could be achieved with a
high probability, only with a reduction in fishingortality to below 25% of the 2004
level (ICES, 2005).

ICES Management concerns regarding stocks:

- Time and area closures have not been sufficiefgad to rebuilding of this
stock.

« The fishery is managed by TACs that do not reslaictiings.

- Practices of misreporting may develop when TAC l&ipns are not
efficiently implemented. If misreporting cannot bstimated accurately and
included in stock assessments the result will benareasing bias in stock
assessments and forecasts resulting in even mateictiee TACs and
increasing misreporting. Over time it becomes insgae to establish the real
stock situation and to advice on catches which beataken sustainably.

« It is not possible to evaluate whether the mesle sikanges and effort
limitations may have benefited cod without inforroat on the level of
adherence to catch composition regulations requiteeh using smaller mesh
sizes.

The continued decline in the stock indicates tlegsé measures alone have not
proven sufficient to rebuild the stock to precandiry levels. Detailed analysis of the
impact of the regulations will not be possible Ldtta of sufficient quality become
available.

Whiting (Merlangius merlangus)

Ecology(Cohenet al., 1990)

The whiting is similar in appearance to its largaatives the cod, the haddock, the
coley and the pollack. It has three dorsal finsasafed by small gaps, the third fin
extending almost to the tail fin. The tail is notked, having almost a square end. The
two anal fins are very close together, nearly tinglone another and, together with
the anterior fin, are elongated. The pectoral diralso long and projects beyond the
base of the anal fin. The whiting’s upper jaw petgeslightly beyond the lower, and
the lateral line is continuous along the lengthih@f body. In colour, individual fish
vary quite a lot, and there is often a small ddoktdh at upper base of the pectoral fin.

Habitat: This fish is a bottom-dweller in water no deegert 200 metres. It prefers
mud and gravel beds but is also recorded on roditioims. The young fry spend
about a year in much shallower waters of no moaa 80m depths, before migrating
to the adult feeding grounds.
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Whiting are taken mainly as a by-catch in ottewtrisheries forNephrops, cod and
other demersal species. Approximately 45% of thal ®stimated catch of whiting is
discarded in théephrops fishery that operates on the main whiting nursesas in
the Irish Sea. This means that the fishing moytalit whiting cannot be effectively
controlled by restrictions on landings alone, buiuld also require measures to
reduce discards.

The main spawning areas for whiting in the Iriska See off the Irish coast between
County Down and Dublin, to the southeast of the = Man, and in the northwest
into the North Channel. Spawning takes place mabd#yween March and May
(Figure 9).

-

Fig 9. Nursery and spawning grounds in the Irish Sed\fhiting, Sole and Nephrops.
© Cefas Technology Limited 2005

Whiting stocks

Long term information on the historical yield anatah composition all indicate that
the whiting stock is also outside safe biologicaiiis and a recovery plan with zero
catch rate proposed. On this basis ICES advis¢sdbehes of whiting in 2006 should
be the lowest possible.

Recruitment: There is a gradually decreasing trend in abundaric@ year old

whiting. High recruitment in 1991 was followed bylaw recruitment for the next
seven years. However, the 1999 year class is wellathe series range (FSS, 2005).
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Exploitation: There was no analytical assessment carried ouhisrstock in 2004
and again, no analytical assessment was possiB@0B. The last assessment in 2003
indicated a decrease in SSB of a factor of 10 fi@80s to the 1990s. The very large
1991 year-class caused a temporarily rise in S$®Bsbrvey information from the
1990s indicated low recruitment and high fish migstaresulting in the SSB to
continue to decline to a very low level (FSS, 2005)

Landings of whiting by all vessels, and discardswbiting estimated folNephrops
fisheries, have declined substantially since th@0%%nd whiting is now a relatively
minor by-catch in the demersal fisheries. Due ® gmall catches and low value of
the catch, a high proportion of whiting are diseatddding to fish mortalities. Age
profiles observed on these surveys are very stadipating either a continuing high
mortality or some emigration effect.

ICES Management concerns regarding stocks:

- Fishing mortality cannot be managed by a TAC ontwt)j and measures
restricting landings alone will not be sufficientallow recovery of the stock.

- The substantial drop in landings demonstrates ted rfor concern for this
stock, but as current catches are virtually aletaks discards in the valuable
Nephrops fishery, measures to protect whiting would requiosstraints on
the Nephrops fishery. By-catch mitigation measures (square npssiels) are
in place in theNephrops fishery, but the fishery is still generating sulnsizl
discards.

- There are reports of significant non-reported lagsdiand therefore the current
implementation of the TAC system is not able tdrretsfishing.

«  The minimum landing size (MLS) for whiting is 27 cirowever, discard data
shows that individuals in excess of that size ége discarded. In addition, the
discard data indicates that very large numbers hofing below this size are
caught in théNephrops fishery and discarded.

Sole (Solea solea)

Ecology (Desoutter, 1992)

Occurs at a temperature range of 8.0-24.0°C. Usuwsllitary. Feeds on worms,
mollusks and small crustaceans at night. WadenisS#@e most important nursery
area. Recruitment is very variable. During spawninigrations, frequently found
pelagically. Usually solitary. Feeds on polychagtems, small soft-shelled bivalves,
small fishes and crustaceans. Reproduction: spdamsary-April, with two peaks in
February (Mediterranean), or December-May (Bay wicBy), or April-June (North
Sea).

Habitat: Burrows into sandy and muddy bottoms. Retreatdeteper water during
winter. Benthic species on sandy and muddy bottiooms,the shore down to 300 m.

Sole are taken mainly in a beam-trawl fishery teahmenced in the early 1960s and,
to a lesser extent, in the longer established-ttevl fisheries. Effort in the Belgium
beam-trawl fleet increased in the late 1980s aselesiormally operating in the North
Sea were attracted into the Irish Sea by bettemiisopportunities. Beam-trawling by
UK vessels increased substantially from 1986, reach peak in 1990, and decreased
thereafter. In recent years, catch rates of sole baen low in the Irish Sea, and the
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beam trawl fleet has spent more time fishing oe gobunds in other areas. The beam
and otter-trawl fleets also take rays, brill, turbad anglerfish.

In the coastal waters of western England and Wadeke are found in greatest
abundance in the north eastern Irish Sea and tistoBChannel. The main sole
spawning grounds are in the north-east Irish Selaaa@ generally in water less than
40 m deep and within extensive areas of relativaigllow and gently shelving
sediments close to nursery groundsg@re 9). Spawning and nursery areas are
generally well defined. One and two year old soke faund exclusively in shallow
(<20m depth) parts of the north-east Irish Sealevhdults (over 3 years old) are
found in the same area and also in deeper water.

Sole stocks

In the eastern Irish Sea, beam trawlers target salle a bycatch of plaice, rays, brill,
turbot, anglerfish and cod. Although Sole are ader®d to be outside safe biological
limits the available information is inadequate witlh analytical assessment was
possible in 2005 to evaluate spawning stock oirfggsimortality relative to risk, so the
state of the stock is unknown. Commercial catchyper effort (CPUE) indicates a
stable stock situation in recent years and thi®igirmed by survey information.

Recruitment: The Vlla sole stock has benefited several timesesiL970 from strong
year classes, and has thus sustained a level Wfitation that is considered high for a
stock of this type. However, since the good rearattts in 1984-86, there were nine
consecutive years below average abundance of taweld sole, broken only by a
good year class in 1989. Recent recruitment lelwalse been around average (FSS,
2005).

Exploitation: The assessment shows that the fishing mortality/ibd sole has
remained steady around 30-40%, reaching and hastagh in 1987, when high catch
rates attracted beam trawlers into the Irish Searecent years exploitation has
decreased to below 30%. The sole SSB has showrtlaidg trend since 1970,
except when above average year classes have bdbstestock. The succession of
poor recruitments since 1987, combined with highifig mortality rates, have lead to
a more rapid decline resulting in an historical llewel in1996. Since then there has
been a slight but steady increase (FSS, 2005).

ICES Management concerns regarding stocks:

- There are indications that area misreporting o smicurs, and there are also
indications that some fleets are not limiting thgitake to their quota. Such
practices have the potential of masking the traekstrends for sole.

« Sole is caught both in a targeted fishery and as@atch in the plaice fishery.
Information on discards is very limited, but infation from 2003 is
indicative of discard ranges up to 5% in weight.

Nephrops

Ecology (FAO, 1991).

Nephrops norvegicus is a small lobster, pale orange in coland one of the common
names foNephrops is Dublin Bay prawn. It grows to a maximum totahgth of 25
cm (including the tail and clawed legs), althougHividuals are normally between
18-20 cm. The head and thorax have a non-segmeated (the carapace) while the
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long abdomen is clearly segmented with a broadikantail. The first 3 pairs of legs
bear claws. The first pair of legs are very eloadawith longitudinal, spiny ridges.
There are 2 pairs of antennae, the second pair hoager and thinner than the first.
The eyes are large, black, and moveable.

Habitat: Found sublittorally in soft sediment, commonlydapths of between 200-
800 m, although considerable populations existegitits <200 m, for example the
Clyde Sea. There are many recordsNephrops norvegicus populations <20 m in
Scottish Sea Lochs. They live in shallow burrowd ane common on grounds with
fine cohesive mud, which is stable enough to sugpeir unlined burrows.

This Nephrops fleet is by far the largest fleet segment in thghliSea. Over 250 boats
take part in a Nephrops fishery and these takenaiderable by-catch of whiting, cod,
haddock and plaice. Vessels operating out of Ho@tbhgherhead and Skerries take
most of the Irish landings. The western Irish Slephrops fishery is concentrated on
an area that is also a whiting nursery grouR@jre 9). Several vessels target
Nephrops with otter trawls, either a single or twin rig. i$hfishery occurs
predominantly in the muddy area west of the Isl¥ah.

Bycatch from theNephrops fishery includes haddock, cod and plaice. In aolaljt
whiting is caught, but usually discarded. Discagdiof juvenile whiting in the
Nephrops fishery has contributed significantly to the redostof the Vila whiting
stock These trawl fisheries also have a commerciallyartgmt bycatch, consisting of
anglerfish, hake and sole.

Nephrops stock

The Nephrops stock of the Irish Sea is considered to be fukpleited. CPUE data
available from 1995 showed a steady increase feltblwy a slight drop since 1999.
Despite evidence of under-reporting, tNephrops fisheries in Division Vlla have
been sustained for over 20 years with similar théylels of fishing effort.

ICES Management concern/advice regarding stocks:

- Concern, however, has been raised over the inagasie of twin rigs, which
are known to have a greater impact on roundfistkst¢e.g. cod, haddock and
whiting).

« The effort in this fishery should not be alloweditzrease and the fishery
must be accompanied by mandatory programmes tectathtch and effort
data on both target and by-catch species.

The Nephrops trawl fisheries take considerable by-catches oto#pecies.
The management of these fisheries should be seémeicontext of mixed
fisheries

Evidence of under-reporting of landings createsblems with using
commercial data for analytical assessments and\{@ fecommendations.

Haddock (Melanogrammus aeglefinus)

Ecology(FAO, 1990)

The haddock is an omnivorous fish, feeding maimyrelatively small bottom-living
organisms including crustaceans, molluscs, echimoslevorms and fishes. Haddock
undertake extensive migrations in the Barents Sehleeland, and more restricted
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movements in the northwestern Atlantic, mostlynd & from the spawning grounds.
First maturity is reached at 4 years for males ayeéars 4 for females, except in the
North Sea stock where it is reached at 2 and 3yeapectively. Although the overall
sex ratio is about 1:1, females predominate inlewalvaters and males on offshore
grounds.

Habitat: A demersal species found from 10 to 450 m deptirencommon from 80
to 200 m, over rock, sand, gravel or shells, ugualltemperatures 2 between 4° and
10°C.

Haddock are taken both directly and as a compooérdatches in mixed trawl
fisheries. The main gears used are fish directtst ttawls,Nephrops directed otter
trawls, seine nets and gill nets. Haddock is madely distributed than cod with low
numbers of larvae found in the Celtic Sea, nortktweé Ireland and on the Porcupine
Bank. Little is known about the egg and larval riligttion of haddock around Ireland:
in the Celtic Sea haddock larvae have mainly beemd in transitional waters, ie
between neritic stations and the shelf edge (Hastand Fives, 1994; Acevedb
al., 2002).

Haddock stocks

Haddock had very strong 1994 and 1996 year classesequently there was a
substantial increase in stock size. This stoclorgcentrated in the western Irish Sea
and suffered very high rates of fishing mortalithe SSB increased since 2001 as a
result of the stronger 1999 and 2001 year-clagslédsough the 2003 and 2004 year-
classes appear to be above average and should iresatreased SSB the stock is
currently harvested outside safe biological limits.

The EU Cod Recovery Plan regulation implementethenlrish Sea from 2004 will

impinge upon the management measures for 2006 decies caught in related
fisheries, including haddock. The current diredisdery for haddock in the Irish Sea
is likely to generate by-catches of cod in the sama.

ICES Management concerns regarding stocks:

- The misreporting levels for haddock have been kightiable in recent years,
making it impossible for ICES to provide a reasdeadstimate of the 2004
landings.

« Recent discard estimates available for some fiedisate a variable, but very
high discard rate of younger fish. These estimaes not used in the
assessment due to the short time-series available.

« The assessment of recent stock trends is basedreeysdata only using the
March survey data up to 2005.

Plaice (Pleuronectes platessa)

Ecology(Cooper & Chapleau, 1998)

Plaice are one of the best-known and most econdsniogportant flatfish in Europe.
Plaice are members of the flounder family, a grthgt also includes dab, witch,
halibut and lemon sole. They are easily identiBaby the orange spots on a brown
upper surfaceé=eeds mainly on thin-shelled molluscs and polyamet
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Habitat: Lives on mixed bottoms, from a few metres to abbd®@ m, the older the
deeper the occurrence. Prefers shallow water avall plaice are usually seen on
bathing beaches. Occurs at a temperature range e15°2 C.

Plaice are taken mainly by otter trawls, as pawd afixed white-fish fishery, and as a
by-catch in the beam trawl fishery for sole. Efforthe UK and Belgian beam-trawl
fleets increased in the late 1980s, but has siredingd. The main fishery is
concentrated in the north-east Irish Sea off N&khles, Lancashire and Cumbiria.
Although plaice are taken throughout the yearhi@vier landings are made between
May and November when recruiting or early maturirgh are plentiful on the
shallower grounds inshore.

The main spawning area for plaice in the Irish Beaff the north coast of Wales,

extending northwards to Cumbri&igure 10). Plaice also spawn off the north-east
coast of Ireland between Dublin in the south anshddum Bay in the north. Plaice

eggs have been found in Cardigan Bay during sureeyslucted before 1995, but
recent work indicates that only small numbers n@avws in this area. Spawning

takes place mainly during March, although plaicgsedpave been found in the
plankton as late as May.
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Figure 10 Plaice spawning area in the Irish S8{efas

Plaice stocks
The plaice stocks are considered to be within Bafi@gical limits, with an increasing

stock size and reduced fishing mortality. ICES sifgsthe stock as having full
reproductive capacity and being harvested susthin&wonsistent with an overall
decline in fishing effort on flatfish in the IrisBea, the exploitation rate on this stock
has declined in recent years.

Recruitment: From 1965 to 1981 the abundance of 1 year old elfictuated but
with no clear trend. However, a succession of gtrgear classes in the mid-1980s
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was followed by recruitment levels below the averdgr the earlier period. Beam
trawl surveys suggest a slight increase in receitnsince 1995 (FSS, 2005).

Exploitation: The assessment shows that fishing mortality of \flaice rose
steadily to a peak in 1976, when nearly 60% of 8 tgear old plaice were caught.
Fishing mortality remained high during the 1980ensistent with an increase in
effort by the UK and Belgian-traw! fleets. Plaiemtlings have declined steadily since
1987 due to declining exploitation and a seriebeibw average recruitment since
1987. The plaice SSB was high in the late 1960diked to a series low in 1977 and
peaked again in 1988 following a series of gooduigments. It has since declined as
a result of high fishing mortality in the late 198@lthough there has been a slight
improvement since 1996 (FSS, 2005).

ICES Management concerns regarding stocks:

- There will be little gain to the long-term yield bycreasing fishing mortalities
above current levels. Fishing at such lower mdrésliwould lead to higher
SSBand, therefore, lower risks of fishing outside prgtonary limits.

« Surveys indicate a substantial increase in aburedah@laice in recent years
that is not apparent from commercial catch date @agsessment is strongly
influenced by survey trends and the resulting esttas of rapidly increasing
stock biomass should be treated with some cautiii the discrepancy
between these two data sources can be better egglai

- Discards are not currently incorporated into treeasment.

Herring (Clupea harengus harengus)

Ecology (Whitehead, 1985)

Body elongate and fairly slender, belly rather eoh scutes without prominent keel.
No median notch in upper jaw. Gill cover (opercujumithout radiating bony striae.
Hind border of gill opening evenly rounded. Peliiicinsertion behind vertical from
dorsal fin origin. No distinctive dark spots on paaf fins. Feeds on small planktonic
copepods in the first year, and thereafter mairdpepods (especiallfCalanus
finmarchicus and Temora longicornis), but also hyperid amphipods, euphausids,
mysid shrimps, small fishes, arrow-worms, ctenoph@nd pteropods).

Habitat: Coastal, pelagic down to 200 m, schooling, witmplex feeding and
spawning migrations, whose times and extent cdgeldth the various more or less
distinct razes which can be recognized on morphoédgrounds (mainly numbers of
vertebrae, finrays, scales and gillrakers).

Herring are fished using either purse seine oneijligear. Herring in the Celtic Sea
and west of Scotland is considered to be an impbfteod source for sea birds, sea
mammals, and many piscivorous fish. The stock iderg complex as the juveniles
mix with those of the Celtic Sea and the adultsraigy from the Irish Sea after
spawning. Atlantic herring consist of both wint@rag and summer-autumn
spawning groups characterized in the northeasnfldy oceanic, shelf, and coastal
populations. The shelf group includes the varioasally migratory North Sea
populations adjacent to Ireland and the UK. Hertiyygically congregate near their
spawning grounds for several weeks to months poi@pawning. Temperature is one
of the factors that determine when spawning oc@deggele & Schweigert 1985).
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Herring stocks

The status of the herring stock is uncertain, aigioit appears to have recovered
from the collapse in the 1970s. It seems likely tha stock has been relatively stable
for the last 10 years, and that the fishing mdstadioes not appear to be increasing
above the recent average.

Recovery plan: Areas closed to herring fishing around the easstcoflreland and
west coast of Britain were put in place to projaegeniles when an industrial fishery
operated in the 1970s. A closed area exists tediseof the Isle of Man to protect the
spawning aggregations.

Lobster (Homarus gammarus)

Ecology(FAO, 1991)

A large lobster that can grow up to one metre mgie, but 50 cm is more common. It
is blue-coloured above with coalescing spots anlbwesh below. The first pair of
walking legs carry massive (but slightly unequahcers which can be formidable
and dangerous. The body lacks strong spines agsidgd is only slightly granular.

Habitat: It is found on rocky substrata, living in holesla@xcavated tunnels from the
lower shore to about 60 m depth.

Lobsters are captured by potting where pots ardogeg in groups referred to as
‘leaders’ or ‘strings’.

Lobster stocks

Recruitment: Egg per recruit is low, calculated at 7% of uirgggg production.
Stocks may be vulnerable to a further reductioegg production and recruitment in a
less favourable recruitment environment (FSS, 2005)

Exploitation: Catch rates have been stable or increasing oeguakt decade despite
strong increases in fishing effort, this suggestingt recruitment has been strong.
This species is managed by a number of Technicgadezgation measures (TCMs).
TCMs are effective only where fishing effort isl@tesed. Catch rates in 2002 varied
by region and were strongest in the southwest ¢BStérs per 100 pots hauled) and
weakest in the south-east (5-10 lobsters per 1@ pauled). Although catch rates
have been strong over the past 10 years, they érme3 lower than in the 1960s
(FSS, 2005).

ICES Management advice regarding stocks:

- There is a need for restrictions on entry to thlskdry and a cap on the amount
of gear in use.

- The current range of conservation measures (miniraizen and V-notching)
should be continued and enforcement of the reguiatshould be intensified.

« Consideration should be given to the introductibm onaximum size limit at
120 — 125 mm carapace length, to protect previolsiyotched females
whose tail fins have repaired.
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Razor Clam (Ensis sp.)

Ecology (Hill, 2000)

Razor shells have an elongate and fragile sheli walves gaping at both ends. The
shell is smooth on the outside and whitish in colaith vertical and horizontal
reddish-brown or purplish-brown markings separated a diagonal line. The
periostracum is olive-green. The inner surface stavwith a purple tinge and the
foot is pale red-brown. The presence of razor shellsand is indicated by keyhole-
shaped openings made by the short, united siphehgh extend just above the
sediment surface when the animal is suspensiorniged

Habitat: Razor shells live in deep, vertical, permanentrdws in fine, sometimes
muddy, sand from extreme low water to the shallowittoral. Ensis arcuatus lives
in coarser sediment than eithgrsisensis or Ensis siliqua.

Razor clams are slow growing and late maturing smccessful spatfalls may be
erratic. The spawning period appears to be extenalthough investigations have
revealed there is only one spat fall per year endfise oE. arcuatus. Razor clams are
typical K-selected species and populations of ssphcies are characterised by
relatively fewer offspring.

Harvesting them has been carried out by dredgird) athough techniques have
improved since the first blade or harrow fluidideed dredges were used in the late
1990s, the technique still causes considerablel@émtal damage and disturbance to
razor clams and associated fauna. Rejection amdrdisates as a result of breakage
and bruising have declined from the estimated 6086 ised to accompany the early
dredgers but the consequences of fishing by thesthads are not completely
qguantified. The harvestable proportion of a radamcbed can be as high as 90% of
the invertebrate biomass. Both species of razomgldarvested are long lived,
longevity extending to 16 — 18 years. Growth bec®m@symptotic after 10 years. As
in the case of most razor clam beds, the clams sbles make up most of the
biomass of the bed.

The larger east coast bedskfsiliqua in class A waters had been fished down to
point there harvesting became uneconomic. Improwutnology enabled some of
them to be revisited. In the early years of théhidiry (1997 —1999) it was feasible to
trace all landings from the Gormanstown bed whicéis whe only one open to
exploitation; since then, other areas have beenexpé harvesting some of them in
waters of poorer quality from which shellfish mbstcooked before export.

ICES Management advice regarding stocks:

« Controls in this fishery should include closed araad fallowing periods.

« To monitor progress in this and other bivalve fid® a combined
logbook/gatherer's document should be introduced @® use should be
enforced.

« The market for razor clams is small and theregase for restricting landings
at times when demand is low in order to raise gried to prevent dumping
of unwanted product.
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King escallop and Queen escallofPecten maximus & Aequipecten opercularis)
Ecology(Marshal & Wilson, 2005)

Shell solid, equilateral, ears equal; inequivakight (lower) valve convex, slightly
overlapping the left (upper) valve which is flabmast circular in outline; very large
specimens measure 15,24 cm in length. Left valekbrewn, right valve white,
cream or shades of light brown with pink, red olepgellow tints; both may carry
zigzag patterns and may be adorned with bands pot$ ®f red, pink or bright
yellow.

Habitat: Lives on sand and gravel bottoms but it can bedom mud as well,from
the extreme low tide down to 250 m (in literatupel846 m). The young molluscs
live attached with their byssus to a hard substiat¢ when they become adult the
shells are free-swimming. They spend most of the tiesting on the lower (right or
convex) valve in self-dug depressions in the boftemthat the upper (left or flat)
valve is parallel to the sea-floor. Sand, mud, gfawv living organism cover the upper
valve so that only the margin of the shell (withtahtacles and eyes) remains visible;
most active during the day. When disturbed the ahimetracts with a quick
movement into its valves and becomes virtually tectable.

King escallop is a typically inshore species, harwe in sheltered bays. In the 1970s
escallops were fished close to the Irish coastrbtite following two decades the fleet
sought these shellfish progressively further afialtd some of the most recently
exploited stocks are closer to the coasts of Brigaid France than to Ireland. The size
and distribution of this fishery changed dramatjcain 2005 following the
curtailment of fishing in sub-area VIThis fishery lands the majority of escallops
caught by the Irish fleet. Queen escallop landimmee fluctuated whereas landings of
king escallop have averaged 1,400 t annually s@@®1The majority of queen
escallops landed in 2002 were harvested from adiegted fishery off Malin Head.

The amount of gear per vessel has been increabimgfishing power and effort are
currently in excess of what the resource can suskshing mortality and fishing
effort are regarded as currently too high and uasusble. The state of the queen
escallop stock is unknown.

ICES Management advice regarding stocks:

- The management priority in this fishery is reducfighing effort. Reducing
the catch in the short term as through the operaiforegional, individual or
fleet sector quota is another approach.

- Higher growth rates of scallop in smaller inshoreumpds suggest that these
might be suitable places into which translocatiériueeniles for ongrowing
might be attempted.

- Different minimum landing sizes for different stdleks) and area closures
might be conducive to higher yield per recruit.

FSS recommend the collection of further data onbilbéogy and distribution
of Aequipecten opercularis
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Velvet crab (Necora puber)

Ecology (Wilson, 1999)

A fast moving swimming crab, blue in colour but olmed by a brown pubescence
with red prominences. The dorsal surface has dyfiedvety texture and the eyes are
red. It grows to about 8 cm.

Habitat: Found on stony and rock substrata intertidally andhallow water, most
abundant on moderately sheltered shores.

The state of this stock is unknown and the deditatuf capping effort in this mixed
crustacean pot fishery with a view to stabilizigpleitation is stressed.

Landings have remained stable at approximatelyt390and VII) over the past nine
years, after an abrupt decline from almost 5001985. Three phases are discernible
in the landings: a growth of interest in the spedamethe 1990s, which culminated in a
peak of exploitation in 1995, and an apparentlplstperiod after that. Landings of
this species are a component — most often a byrcatber than a target species - of
the pot fishery for larger crustaceans. The spemiears very close inshore. There are
some, limited, instances of directed winter fishiieg it. Landings are probably a
reflection of fishing effort for large crustaceagsnerally, larger catches being made
in the earlier part of the fishing year. When, lie tater summer and autumn, fishing
effort moves offshore, landings of velvet crab @exl However, velvets suffer high
mortalities in storage and this may militate agathgir retention everywhere. This
species is likely to be discarded more than anyhefother large crustaceans with
which it is captured (ICES, 2005)

Brown crab (Cancer pagurus)

Ecology (extracted from Neal & Wilson, 2005)

Crab with a heavy, oval shaped body, easily disistged from other species by its
'piecrust’ edge and massive black tipped pincers. feddish-brown in colour with

very large individuals having a carapace width pfta 25 cm although individuals
are typically up to 15 cm.

Habitat: Found on bedrock including under boulders, mixedrse grounds, and
offshore in muddy sand. Lower shore, shallow stdykil and offshore to about 100
m.

The state of this stock is unknown but the avadlabdicators give cause for concern.
Assessment of crab stocks is complicated by thetfet they cannot be aged. It is
very likely that brown crab in this area hyper-aggte in inshore waters during
summer and autumn months and the exploitation a¥iheconcentrated numbers of
animals can give a misleading account of their danne.There appears to be no
recent change in the average size of crabs inahdirigs and the cumulative size
distribution of landings indicates that landingasébs does not occur until they are
significantly larger that the minimum landing sigéinimum legal size: 130mm,
landing size is generally (>95%) >150 mm). The dishis conducted throughout the
year, effort increasing to a maximum in the lateiean. Female crabs are in their best
condition and they are therefore at their most afallel at that time. This fishery is
highly productive (FSS, 2005).
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FSS Management advice:

TCMs which are currently law, should be strictlyf@oed. The official
statistics for the fishery have, in the past, bskown to be inaccurate by a
factor of 2-3 and the method by which they arenested needs to be
overhauled and standardised.
This stock is in need of management. It is exptbadong with a number of
other crustacean species. A compulsory logboolesysthould be introduced
and its use monitored, data abstracted and acotattk trends ascertained on
a regular basis. Further technical measures toodiage the harvesting of
poor quality (recently moulted) crab for use as Whbait should be
considered.

« A cap on gear is believed to be essential and dhastion has been under
review for several years by virtue of its relevamoghe management of the
associated lobster fishery.

Whelk (Buccinum undatum)

Ecology (Ager, 2003)

A large whelk up to 10 cm high and 6 cm wide. Thellshas 7-8 whorls with spiral
ridges. The shell is yellowish brown with irregulaght and dark spiral areas. The
aperture is broadly oval tapering to a point witkhert wide siphonal canal leading
from the base of aperture.

Habitat: Occasionally intertidal but mainly subtidal dowm 1200 m. Found on
muddy sand, gravel and also rock. Sometimes presdmiackish waters. The main
beds stretch from the Kish bank (east of Dublin)Bayd down the east coast.

Following the highest landings in fifteen yearsct&s in 2004 halved from the
previous year. The fishery has been intensivelyitoced for ten years and landings
may have returned to the pattern of 1997 — 200Ghénaftermath of exceptional
recruitments in 2001 — 2003. SSB has fallen belwsvten-year average for the first
time since 2000 while fishing mortality remains id-SS are concerned about the
large landing of undersized whelk in this fishdryspite of a temporary reduction in
the landings of undersized whelk early in 2005, lipieary figures indicate an
increase in the landings from the south west I8sh.

A large proportion of the S.W. Irish Sea fisheryriade up of spawning and nursery
ground. The fishery is a relatively inexpensive emdecome involved in and boats
have entered and left it in response to the sthtbeomarket and, particularly at the
southern periphery of the fishery, the local depiebf stock.

Management advice regarding stocks:

National and EU conservation regulations for tlpeces should be enforced,
particularly the provision that undersized whelke asegregated and
immediately returned to the water.

This is an inshore fishery and entry to it showdcbnfined to smaller vessels,
this emphasizing the need for a limited entry.
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« In view of the marketing problems affecting whetkis most desirable that the
fishery maintains a sustainable output becauseptisn of harvest is likely to
result in customer loss.

In summary ICES have identified a number of crltistocks including cod and
whiting. For these stocks the SSB is lower thariogieal limit. Another stock for
which reduction in exploitation is required is hadk. Also, spurdog is assessed to be
in a critical state. These stocks are the ovemjidioncerns in the management advice
for all fisheries where the interactions betweesclss taken in the same fisheries
should be considered:

- for cod the advice is for zero catch;

- for spurdog the advice is for zero catch;

- for whiting the advice is to reduce catch to thedet possible levels.

The present stock estimates are relatively uncedae to a lack of access to port
sampling in 2003 and only limited access in 2004.

iif) Other Species of commercial value

Monkfish (Lophius piscatorius)

Ecology(Reeve, 2005)

Anglerfish has a massive head, a large crescepeshaouth with numerous sharp
inward-pointing teeth and a narrow muscular taMvoTspecies of Anglerfish or
Monkfish, as they are known in the fishing tradecuwr in the waters around Ireland.
The white-bellied anglerfish_pphius piscatorius) is the larger and more common of
the two but the smaller black bellied cousibh. (udegassa) often occurs in
commercial landings and is more abundant on cefigting grounds. Anglerfish are
ferocious ambush predators. Anglerfish excavathadlasv depression in the seabed
and their mottled skin provides excellent camouwdlatpking them almost invisible to
their prey. They twitch their modified dorsal fior, illicium, to attract prey. When in
range the anglerfish pounces on its unsuspectieg. gx wide range of fish species
have fallen foul to the jaws of anglerfish incluglispur dogs, rays, sand eels, cod,
whiting, pouting, haddock and flatfish in generahglerfish are also known to eat sea
snails, lobsters, crabs and squid.

Habitat: Occurs on sandy and muddy bottoms from the cd&o\y 20 m) down to
depths of 1,000 m. May also be found on rocky lmtto

Monkfish stocks

The data relating to monkfish is so poor that itilmpossible” to produce accurate
advice on the status of the stock, they statedy Bséimate stock of 266,000 tons in
2005 as a result of the large fish spawn in 19@8&rfists, however, warn that since
the 1999 year class, subsequent year classes bauwebkelow average so unless there
is another big year class it is likely that catebells will decline in future.

Blue whiting (Micromesistius poutassou)

Ecology(Cohenet al., 1990)

Blue whiting is blue-grey on the back, paler on #des, shading to white on the
belly. Sometimes a small dark blotch at base otgratfin. Feeds mostly on small
crustaceans, but large individuals also prey onlisiisa and cephalopods. Migrates
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in summer, after spawning, to the North (Faeroe$cdtand and Norway) and back to
the spawning areas in January-February. Also madaig vertical migrations: surface
waters at night and near the bottom during the &aynales are usually larger than
males. Maximum age is 20 years (45 cm).

Habitat: Oceanic and benthopelagic over the continentglesénd shelf from 150 to
more than 1000 m, but more common at 300-400 m

Blue whiting stock

The blue whiting stock - a member of the cod family also plentiful at the moment,
because of some successful year classes. Therstaaked a record high of over five
million tons in 2003, but has since declined slight

Grey Mullet (Mugil cephalus)

Ecology(Collins, 1985).

Grey mullet are elongate with a series of darlpegithat run the length of the body.
The dorsal, or upper part of the fish's body, islidash-gray color, the underside is
white, and there is a purplish blotch on the uppase of the pectoral fins. The
feeding habits of striped mullet vary with age. Yigunullet feed primarily on small
crustaceans and other zooplankton, whereas adgkst plant matter. They feed by
sucking in bottom sediments that contain decayit@ntp material, algae, and
inorganic particles. They may also extract algag miicroorganisms from scum that
accumulates on the water surface or from the sertdcsubmerged vegetation or
other substrates. Swarming marine worms (polyclsadtave also been reported as
part of their diet.

Habitat: This species of mullet is found in temperate angital waters throughout
the world. Adult mullet aggregate in large schaoisl migrate from shallow estuarine
areas and freshwater rivers to offshore spawniogrgts in the autumn and winter. In
the autumn, young mullet either move to deepermwaieremain in estuaries to spend
the winter. Once they become adults, mullet aredoun various habitats including
freshwater rivers, saltmarshes, estuaries, andoffe sea. Inshore, gillnets and
tangle nets are used to catch cod, bass, greytiradle and plaice.

Bass(Dicentrarchus labrax)

Ecology (Figis, 2006)

Body rather elongate. Colour silvery grey to huan the back, silvery on the sides,
belly sometimes tinged with yellow. Young with somark spots on upper part of
body but adults never spotted. A diffuse spot anatige of opercle. There is only one
breeding season per year, which takes place iremintthe Mediterranean population
(December to March), and up to June in Atlantic afions. Seabass spawn small
(1.02-1.39 mm) pelagic eggs in water with salisitiewer than 35%., near to river
mouths and estuaries or in littoral areas wheres#tiaity is high £30%o.). Being not
particularly sensitive to low temperature some fighy over-winter in coastal lagoons
instead of returning to the open sea. Seabassradatprs and their feeding range
includes small fish, prawns, crabs and cuttlefish.

Habitat: The European seabass are eurythermic (5-28°Cguarythaline (3%o to full
strength sea water); thus they are able to frequeadtal inshore waters, and occur in
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estuaries and brackish water lagoons. Sometimeyg Wsmture upstream into
freshwater.

The presence of juvenile bass in Rogerstown estgargry important insofar as the
estuary acts as nursery ground for the young lifges. The bass is a very slow-
growing species and the physical protection andlifee conditions available in
estuaries are important for its development. Bastabéish strong affinities with
summer feeding areas to which they return in swbeesyears. The distribution of
bass has a southern emphasis. However, global warrhas encouraged its
northward extension and the removal of top predalige cod has provided a niche
into which bass have been able to expand. The i bass by fishermen in
Northern Ireland is becoming more frequent.

Bass stock

Stocks of bass is seen to be greatly depleted $hecd960’s and 1970’s and have
fallen to such low levels in Ireland that a spetiass bye-law has been in place for
many years. This restricts the size of fish that gally be caught and has been
keenly supported by anglers, conscious of the vaheequality of bass angling. Irish
bass landings are dominated by occasional largeiteents. Fish of 1989 and 1990
are still plentiful but the 1995year class, whichrobust among UK fish, is not
strongly represented in Irish waters. The FisheBigisnce Services (FSS) recommend
that bass should continue to be managed as anrangi¢her than a commercial
species. There is a need for more data collectiobass in Irish waters but collection
is difficult in the absence of a commercial fishery

Recruitment: Strong pre-recruit year classes frequently cahmough into the
exploited year classes. The only clear signal foodyyear classes since juvenile
surveys were undertaken by the Marine Institutea@sociation with the Central and
Regional Fisheries Boards) between 1996 and 200&bsive was 2002 and 2004.
Age at full recruitment in bass is approximately. 7¥When they occur strong year
classes tend to extend across the species’ geagaapdnge although there have been
some differences between Ireland and the UK (FB85R

Sea Trout Salmo trutta trutta)

Ecology (Froese & Pauly, 2006).

Trout are pelagic, anadromous freshwater, brackistt marine. Brown trout are
primarily a freshwater species, but can spend timide sea: spends 1 to 5 years in
fresh water and 6 months to 5 years in salt waiatures in 3-4 years. Feeds on
aquatic and terrestial insects, molluscs, crustecaad small fish.

Habitat: they hide in shallow water weed beds and rockyldey-strewn areas, and
prefer a water temperature of 18-23 degrees Chdepge - 10 m. Brown trout prefer
cold, well-oxygenated upland waters although thelerance limits are lower than
those of rainbow trout.

Information compiled by local staff of the East&agional Fisheries Board indicates
that small numbers of sea trout can be found inRbgerstown and Broadmeadow
estuaries. These fish would have been born or spavim the tributary rivers or
channels of the estuaries and would descend iet@skuaries proper in their second
or third year of life (King & Green, 2003).
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Atlantic Salmon (Salmo salar)

Ecology (Heard, 2004)

Salmo salar can grow up to 150 cm in length and weights ofk§%r more. The
colour is dependant on habitat and age. When attlseadorsal area is silvery and
blue-green, the sides silvery, the belly white #rete are dark spots along the lateral
line. In freshwater, the silvery colour is lost atied fish becomes a more mottled
brown, the spots darken, become larger and aredibyg a paler colour. The number
and size of spots and the depth of colour alscesanith age and sexual maturity.
Atlantic salmon have two dorsal fins, the seconsitisated near the tail and is small
and fleshy with no fin rays. The tail fin is slighforked.

Habitat: The adult Atlantic salmon spends its a life at, seturning to freshwater to
spawn. The juveniles inhabit freshwater areas, reefitigrating to the sea. Juveniles
undergo smolting; morphological and physiologichhrges which allow them to
adapt to life in sea-water.

In recent years occasional evidence points to v limaited degree of spawning in the
Ward and Broadmeadow rivers by Atlantic salmon.sehadults would have returned
to their native waters, travelling up through the&imeadow estuaries route. As
smolts, or juvenile migratory salmon, they wouldvéalescended from their natal
area and passed through the estuary on their wsgeto

Periwinkle (Littorina littorea)

Ecology (Jackson, 2005)

This is a large periwinkle, with the shell reachaagnaximum height of 52 mm. The
shell is sharply conical with a pointed apex andase sculpturing. The spiral ridges
which are marked in young animals tend to beconscuried in older individuals,
giving the shell a smooth appearance. The shalucabnges from grey-black-brown-
red but is generally black or dark grey-brown, oftighter towards the apex, and is
usually patterned with spiral darker lines. Theuowélla or central axis of the shell is
typically white and the animal is recognizable ts juvenile stages by the transverse
black barring of the tentacles which are rathdrdtad broad.

Habitat: Littorina littorea is widely distributed on rocky coasts, in all eptthe most
exposed areas, from the upper shore into the sarhlit In sheltered conditions they
can also be found in sandy or muddy habitats sscastuaries and mud-flats. The
species is fairly tolerant of brackish water.

Periwinkle populations should be regarded as sétskiather than belonging to a

single stock unit. There is no assessment of arnkiaxfe hence; the state of the entire
stock is unknown. This is an open access fished/ @riwinkles are gathered on

virtually all Irish coasts.

A frequent complaint about the quality of landingsrecent years suggests that too
many juveniles are gathered. Although landings Hasen declining, they are still
high and would appear to be sustainable. Thattb&ia is considerable volatility in
the production of different areas of coastline, aekhmight indicate over-exploitation
of certain stocklets. An added complication to ea#ihg this species is the ageing
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population of gatherers, which harvest these gpstt® so that decreased local
harvests might simply indicate a lack of interest.

FSS Management advice regarding stocks:

« A size limit should be established and enforcedaimay which ensures
undersized animals are not removed from the sa& sho

- Consideration should be given to establishing aeckeason in the months of
June and July or from May to August when high terapges cause
mortalities.

Consideration might also be given to a close sebstmeen January and April when
spawning is taking place.

Squid (Loligo vulgaris)

Ecology (Wilson, 2005)

Very similar toLoligo forbesii but distinguished immediately by the tentacle clie
median suckers of which are especially large, ufotw times diameter of marginal
suckers. A small shield-like part of the body potgeslightly over the head. The
internal shell is horny and pen-like. The colouri@a and is often pink to white with
purple brown mottling dorsally.

Habitat: Has no preference for a particular bottom type,dhly requirement seems
to be the presence of substrata for the attachofesyg strings during the spawning
period.

A potential emerging sector in the waters arouethird is for squid.

Dab (Limanda limanda)

Ecology (Picton & Morrow, 2005)

The dab is similar in shape to the plaice and fitarrand also has both eyes on the
right-hand side of the body. The upper surfacesisailly pale brown in colour with
scattered darker blotches and speckles, howevegettteral fins may be orange. The
most distinctive characteristic of the dab is thedal line, which has a strong semi-
circular curve above the pectoral fin. This specagsly grows to over 40cm long and
most individuals are less than 30cm.

Habitat: The dab lives mainly on sandy seabeds and islysradountered at depths
between 20-40m. It feeds on brittlestars, smaklwsehins, hermit-crabs, amphipods,
worms, molluscs and sand-eels. Common all arouaaddasts of Britain and Ireland,
particularly in the North Sea.

Dab is a common species not commercially fishe@ Jawning season occurs from
April to June

Lemon Sole Microstomus Kitt)

Ecology (Cooper & Chapleau, 1998)

Feeds on a variety of small invertebrates, but veos@em to dominate. Apparently
they do not feed in wintertime. It spawns in sgrand summer in depths of 100 m.
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It becomes sexually mature at 3-4 years (male6)ydars (females), and may live for
17 years.

Habitat: Benthic, lives on a wide range of bottoms from nfegceptionally), and
sand, gravel, even rocky grounds, in depths of GD-&, particularly on offshore
banks.

It is a moderately important food-fish, caught nim trawls. The most common
fishing techniques are "demersal bottom trawlingil &small flatfish (flounders,
soles) bottom trawling"”.

Ling (Molva molva)

Ecology(Cohenet al., 1990)

First maturity is reached at 5 years for malesd®0) and 5-6 years for females (90-
100 cm). Spawning occurs from March to July andsesyg pelagic. Major spawning
grounds are located at 200 m depth from the Bagisday to the Gulf of Norway at

100 to 300 m off southern Iceland, and at 50 to B0 the Mediterranean Sea.

Growth is rapid (8-10 cm/year): at 1 year, 20 cnyears, 31-35 cm; 3 years, 31-35
cm; 4 years, 73-83 cm. Females grow faster thaesndlhe maxi-mum age is 10
years for males and 14 for females (ca. 200 cnl tetmyth). Feeds mostly on fish

(cod, herring, flatfish) but also on crustaceansbgters), cephalopods and
echinoderms (starfishes).

Habitat: Demersal on rocky bottoms at depths of 15 to 606rmmore, commonly
from 100 to 400 m. Young up to 1-2 years of age @astal (15-20 m depth) and
pelagic; fish of 3 years migrate to greater depths.

Locally abundant. Fished with bottom trawls, longk, gillnets and handlines.

Pollack (Pollachius pollachius)

Ecology (Cohenet al., 1990)

Young are pelagic and live near the coast up tea8s; then migrate to the open sea
where they are found mostly between 40 and 100 mpthde
Spawns in March in the Bay of Biscay, in Februanypain, and in May in Norway,
at ca. 150 m depth. Growth is rapid but slowethmnorth. At 5 years, the fish attain
lengths of 63 cm in the Bay of Biscay, 65 cm offaBp 59 cm in the Celtic Sea and
52 cm off W. Maximum age and size are 8 years and am.
Feeds mostly on fish and incidentally on cephalspadd crustaceans (shrimps and
crabs).

Habitat: Pelagic to benthopelagic, mostly close to shoteuputo 200 m depth over
hard bottoms.

Not particularly important commercial fish. Caughith bottom trawl or pelagic
trawl, longlines and gillnets.

Thornback Ray (Raja clavata)

Ecology (McEachran & Dunn, 1998)

Feed on all kinds of bottom animals, preferablystaneans. Oviparous. Distinct
pairing with embrace. Young may tend to follow kgpjects, such as their mother.
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Habitat: Ray are demersal and marine and their depth raog@eeen 20 — 300 m
Inhabit shelf and upper slope waters from the @bdste to about 300 m. Found on
sand and sand-rock bottoms.

Blonde Ray Raja brachyura)

Ecology (McEachran & Dunn, 1998)

It is of minor commercial importance although itsught as a gamefish. Feed on all
kinds of benthic animal. Oviparous. Distinct pairiwith embrace. Young may tend
to follow large objects, such as their mother. Eggs oblong capsules with stiff
pointed horns at the corners deposited in sandguaidy flats. About 40-90 eggs are
laid per individual every year.

Habitat: Ray are demersal and marine and their depth rapgf@geen 10 — 380 m.
Found on sand and sand-rock bottoms.

Species, other than commercial species, that fraghe Fingal coastal area include
Tope Galeorhinus galeus), Skate (White SkateR@ja alba); Long Nose Skate (Raja
oxyrinchus) and the Common SkatBaja batis), Conger Eel Conger conger),
Flounder Platicthys flesus), Wrasse (Labrus spp), Shark Makeufus oxyrinchus),
Thresher Alopias vulpinus), Six gilled {Hexanchus griseus), Porbeagle Lamna
nasus) and the Blue Rrionace glauca), Cuckoo Ray Raja naevus), Electric Ray
(Torpedo nobiliana), Homelyn Ray Raja montagui), Undulate RayRaja undulata);
Painted RayRaja icroocellata) and Sting Ray@asyatis pastinaca).
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iv) Angling

Angling attracts people of all ages, gender anditgbiwho fish from beaches,

harbours, piers, and from boats both close to shonceoffshore over wrecks where
marine life thrives. Where angling is active onaastline such as along the Fingal
coastline then information on both areas where fgdiversity is high and areas
where you can target particular species is widaetpvkn. The Eastern Regional
Fisheries Board provides a detailed website onimggh the Dublin area (ERFB,

2006).

Balbriggan, Skerries, Loughshinny and Rush aréadit angling venues where small
boats can be launched to fish around Lambay Is{@8miiles to the south east) and
over Rockabill grounds. Species caught include dgomr ray, conger, dogfish, dab,
codling, whiting, pollack, coalfish, wrasse and aocasional ling and tope.
Balbriggan, Skerries and Loughshinny are also gumte angling locations and have
recorded catches of mullet, mackerel (in season) fetfish. Small boats can be
launched at Balbriggan to fish the Cardy Rocks aed the grounds out to and
around the Rockabill Lighthouse. Codling, dodfislab, spurdog, whiting, pollack
and wrasse are the most common species. On thie bedach Rush there is good
fishing for bass following an easterly blow.

In Howth Harbour at the East and West Pier whitiAgllack, coalfish and codling
can be caught during summer and autumn. Small waatde launched for general
ground fishing around Ireland’'s Eye and on the i&ahk. Species to be expected are
coalfish, pollack, whiting, dogfish, mackerel afatfish. To the East of the harbour is
Balscadden Rocks where rock fishing takes placenfackerel (in season), plaice,
dabs, dogfish, pouting, whiting and codling. At tBaily mackerel (in season),
coalfish, plaice, dab, dogfish, wrasse and whitiage been recorded. At Red Rock in
Sutton bass and flatfish have been recorded.

Fishing here takes place in Dublin Bay at Dollymib8trandBeach for bass, flatfish,
and occasional codling. The evening tides in autara most productive and the
hotspot is at the northern end of the beach wherelhannel runs into Sutton Creek.
At North Bull Wall pier fishing is carried out frorthe bridge and the lighthouse
where small pollack, codling, whiting and bass t@nsought. The best season for
catching these is in the autumn. The Poolbeg Lmidk at South Bull Wall is a
popular area for catching mackerel in season, aoagé small pollack. Mullet and
bass can also be taken in the hot water outldteopower station.

The Velvet Strand in Portmarnock is a shore angliegue. Around the Martello
Tower occasional bass and flounder can be fishefidm the rocks. Along the strand
itself distance casting will also produce dogfisid @ccasional codling and whiting in
Autumn.
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v) Estuaries

Many species avail of the highly productive nature
of many estuaries and their use will vary with the
seasons. Some fish species can be found in the
estuaries the whole year round. Other fish are
migratory, travelling through estuaries from tha se
to reach spawning grounds in freshwater, such as
salmon and lamprey, while others, such as eel,
migrate down estuaries to the sea. Fingal's cowstli
includes a number of estuaries:

To the south of Rush is the mouth of Rogerstown
Estuary where there is shore fishing for bass and
flatfish. The main channel is fished for sandeak®
and seatrout. Further south again is the
Broadmeadow estuary, where Malahide is located.

A total of 24 species or taxa were recorded, frovo estuariesRogerstown and
Broadmeadow(King & Green 2003).

Species Common Name Functional
Group
Patichthys flesus Flounder ER
Gobio spp. Goby species ER
Spinachia spinachia 15-spined stickleback ER
Myxocephalus scorpius ~ Short-spined sea scorpion ER
Syngnathus sp. Pipefish ER
Pholis gunnellus Butterfish ER
Agonus cataphractus Hooknose or Pogge ER
Pleuronectes platessa Plaice MJ
Atherina presbyter Atherine MJ
Dicentrarchus labrax Bass MJ
Pollachius pollachius Pollack MJ
Gadus morhua Cod (codling) MJ
Soondyliosoma cantharus Black Sea Bream MJ
Sprat / Herring MS
Crenimugil labrosus Thick-lipped grey mullet MS
Liza auratus Golden mullet MS
Ciliata mustela 5-bearded rockling MS
Labrus bergylta Ballan wrasse MA
Blenius gattoruginae Tompot Blenny MA
Scyliorhinus caniculus Leser-spotted dogfish MA
Ammodytes tobianus Sandeel ER/MA
Liza ramada Thin-lipped grey mullet CA
Gasterosteus acul eatus 3-spined stickleback CA
Anguilla anguilla Eel CA

Estuarine Resident&R) are those species considered to spend all, an#jerity of,
their life cycle in an estuary. Marine JuvenilddJ( refers to those fish that have
residency in an estuary as juveniles but who mapnadpnuch of the rest of their life
cycle elsewhere, generally at sea. Marine Seaspwlies move into estuaries on a
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seasonal basis and may not be present all yeadraunike the Marine Juveniles
(MS). The Marine AdventitiousMA) functional group reflects an opportunistic or
haphazard movement from the marine area into doastaestuarine waters.
Catadromous fishGA) are those that spend part of their life cycléresh water and
part at sea. Thus fish of this group use estuasea transit route between river and
sea.

Flounder and goby, estuarine residents, emerg#dsistudy as dominant members in
each of the estuaries examined. Mullet, identisda marine seasonal species, was
another species prominent in the Fingal estuafieg. movement of juvenile sprat
/herring was very apparent in the estuaries. Tiflax of juvenile sprat / herring can
lead to other fish species moving in to feed omthim the Fingal waters, there was a
clear difference in age groups in the two seastihutiet recorded. In both estuaries
there was an autumn year-class of young-of-the-fisar Marine Juveniles use the
estuaries in the young life stage, moving to otvaters as adults. Several Marine
Juveniles use the Fingal estuaries including baith gollack, atherine, plaice and
bass (King & Green 2003).

Malahide Estuary is a shore angling venue locasdvbthe railway viaduct. Here a
large pool has formed where mullet, flounder arld ean be caught and occasionally
bass and sea trout. Boat fishing offshore is fad, amy, whiting, tope, spurdog,
pollack, mackerel, coalfish, dabs and plaice (EREE6).
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vi) Environmental concerns - fish biodiversity

Marine biodiversity has both direct and indireciportance to mankind. It provides
food in the form of fisheries and aquaculture, andecreational environment for
tourism. Many species of marine life, which are dwectly harvested for food, are
themselves food for fish and shellfish and thus éeynents in the marine food chain.
Pollution reduction will improve food quality, f@xample of sewage contamination
of shellfish, and organochlorines in the food chain

The increasing spread and urbanisation of the hupwgrulation is placing greater
value on natural areas for recreation. Marine W@dity is of growing importance in
Ireland: directly for angling, nature watching, baudiving, and photography; and
indirectly by providing a pleasurable and cleaniemment for activities such as
water sports and boating. A number of reports ggiéd particular environmental
problems in the Irish Sea (Costello, 2000; Depantnod Arts, H., Gaeltacht and the
Islands, 2002; JNCC, 2006).

I. Effective extinction of common skate, long-nosedtskand angel shark. These
large long-lived species of elasmobranch with a teproductive rate have all
but disappeared from the Irish Sea.

Il. Scallop dredgers have been demonstrated to haiwmisetetrimental impacts
resulting in long term changes in the benthic comityuand a loss of benthic
biodiversity. Mobile, robust and scavenging taxa mwore abundant while slow-
moving or sessile, fragile taxa are less abundanaddition, as the seabed is
ploughed to a single homogeneous environment, tiera loss of habitat
variability and complexity, which leads to a logbmdiversity.

[ll.  Nephrops trawls have also been shown to have a negativadtmgn the benthic
community, although probably over a shorter tinzarfe. The number of species
and the abundance of individual species were faardkcrease as a response to
nephrops trawling. Of particular concern was theslof the burrowing urchin
Brissopsis lyrifera at some sites and impacts on deep burrowers ssichea
mudshrimp Jaxea nocturna and Callianassa subterranea. These burrowing
megafaunal species have an important role in mainta the structure and
oxygenation of muddy sediments.

IV. Disgarding of small, juvenile fish such as cod dratidock in theNephrops,
roundfish and flatfish fisheries are very high. Tgreportion of the total catch
discarded has been gradually increasing. For exaimpiheNephrops fishery,
over 60% of the whiting bycatch is discarded. Re&a# legislation to increase
mesh sizes in the roundfish fishery to 100 mm, khdelp alleviate this
problem. However, theNephrops fishery still uses 70 and 80mm meshes.
Although obligatory square mesh panels were inttedun 1994, the proportion
of small whiting caught and discarded has contintedncrease. Additional
measures are needed which could include increasesésh size of the cod end
and square mesh panels, and the introduction afratp grids or fixed grids in
the trawl to enable undersized fish to escape.
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V. Discarding of species that have no commercial vatag be important in terms
of the marine ecosystem. Non- commercial discaodstirash fish, such as
Norway pout, poor cod, etc., may be important @egcies for commercial fish
and the discarding of such non commercial spediesea may well have an
effect on the abundance of the important commefal species targeted by
Irish fleets.

VI. Discards from angling: With dwindling stocks in drevater and saltwater,
anglers have become more and more aware of the toeedurn all unwanted
fish to the water. With population declines amotigspecies there is now an
emphasis on the need to conserve trout, salmorealsdout the principles and
practice are equally valid for all species.

VII. One of the most obvious threats to estuaries cdres contamination of the
waters, either coastal or fresh, through pollutiorexcess nutrient enrichment.
Fish kills have been recorded in both rivers. Onasequence of such Kills,
should they occur at a critical time, would be tnhge stocks of migratory
(anadromous or catadromous species) moving betweenestuary and the
rivers.

VIIl.  Another threat to estuaries comes from the landwte, through encroachment
of urban development and land reclamation. Onéefitst habitats to suffer is
that at the terrestrial — aquatic interface.

vii) Water Quality in the Irish Sea

An INTERREG study on Water Quality and Circulationthe Southern Irish Sea.
concluded that: 1)There has been no deterioratiateiwquality, as measured by
sediment load/water clarity, over the period 198B97. Indeed the data suggests that
there has been some improvement. 2) The main chkangeean annual water clarity
appear to be primarily related to changes in winess.

The Blue Flag is an international environmental mvaade to beaches and marinas
throughout the world that demonstrates good enwiemtal standards and good
sanitary and safety facilities. The award is magléhle Foundation for Environmental
Education (FEE), an independent non-profit orgaiona Seventy-eight beaches and
four marinas in Ireland (Fig.11) currently (Juned@p have this award. This is the
highest number of Blue Flags achieved by Irelanths@nd represents an increase of
5 flags on 2005A Blue Flag award is awarded to beach or marifari®ne season
(July to August) only. The award of a European Bkiag beach depends on
compliance with 27 criteria, including water qualithe number of blue flags along
the Fingal coast is an indication of the water tyah this area.

Irish beaches must: Adhere to the relevant stasdauth as the EU Bathing Water
Directive; Make sure that no industrial or sewagjated discharges can affect the
beach area; Have local and/or regional emergenayspto deal with pollution

accidents. These four criteria must be adhered torder to gain a Blue Flag. In

addition, Irish beaches must comply with requiretaeior sewage treatment and
effluent quality such as are contained in the Ebdor Waste Water Directive and
ensure that no algal or other vegetation can aclaimand be left to decay on the
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beach, except in areas designated for a specicamsl as long as this does not
constitute a nuisance (these two conditions arelmeguidelines).

Both the water and land belonging to the marinatrbasvisually clean (no sewage,
oil, litter, etc.) - exceptions are made for freakather conditions. No untreated
sewage from boats and/or land should enter thenaari its coastal vicinities.
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Fig 11. Seventy-eight beaches and four marinas in IrelatiuBlue Flags (2006).
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6) Community based information

i) Background

The Fingal fishing community has a long historyfishing the seas around Ireland
with a large number of the local fishermen havipgrg their lives at sea. As with any
other employment these fishermen have become eznafly familiar with their area
of expertise and in this case it pertains to thi&epas of fish relative to other species,
bottom types, temperature, fishing seasons and rso Community based data
collection and management strategies involve tlerporation of the experiential
knowledge of fishermen into the body of knowledgeeloped by fisheries managers
and are increasingly being used internationallp @seferred means of in-depth local
fishery examination and ground-truthing. This ieeaource that has not been tapped
into prior to this study in Ireland.

The main function of this consultation is to pravid means of reviewing general
fisheries information in a local (Fingal) conteXhrough a process of semi-structured
interviewing with a number of local stakeholdersrabiding within the Fingal area.
Stakeholders involved in different types of fishiactivities were chosen in order to
include as wide a range of fishing backgrounds as mossible. Interviews were
arranged with a harbour master, a retired fisherrpart-time and full time potters,
demersel and shellfish fishermen and a number o&lla@anglers. Any views or
opinions presented are solely those of the stodens| and do not necessarily
represent those of EcoServe.

i) Importance of fishing to the Fingal locality

With three active fishing harbours located withie Fingal area and Howth being the
largest harbour on the east coast it wasn't sungrithat each of the stakeholders
considered fishing to be, not only, of direct infpoice but also of indirect value
having a knock on effect to the local communityhatihe local service industries in
the area all benefiting. However, as a number eftdwns and villages along the
coast are historically linked to fishing over theays the stakeholders were concerned
for the future as they considered this link to berital importance to the identity of
these towns and should be maintained where at adkiple into future years.
Currently only small number of locals are diredtiyolved in the fishing industry in
Fingal with a lot of the crews employed coming froatside of Ireland.

Angling within the Fingal area is growing all thene with 6 clubs currently active.

One of the main attractions of coming to Irelandréxreational angling tourists is the
‘unspoiled conditions that we advertise’ along widhur rich stocks of game fish’.

‘Angling tourism is a big industry today for Ireldnand so is beneficial both for the
‘tourist economy of Fingal’ and also as ‘a recreadil/sporting outlet for the local
residents’ to enjoy.
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iii) Status of commercial fish stocks

None of the stakeholders interviewed were in deabmut the status of commercial
fish stock with 100% in agreement with the scientfish stock assessments with
regard to declining stocks of commercial speciasiqdarly cod and whiting. Cod
was often said to be ‘very scarce’ and the sizewhiting being caught having
dramatically reduced to the point where one stakkgncsaid you would sometimes
‘need a magnifying glass’ to see them.

‘You only have to go down to the harbour and seeyéurself’ said one stakeholder
with the state of fishing in the area reflectedhie ‘amounts of fish being brought into
the harbours’. ‘A dramatic reduction has been oles#rover the years, where before
you would see ‘prawn mountains’ now you often séarge fishing vessel coming in
with only ‘2 boxes of mixed fish’.

A number of stakeholders have attributed the mgjmf the damage to fishing in
earlier years when it was ‘legal to have nets oélfen mesh sizes than are allowed
nowadays’. These nets obviously caught smaller fign ‘the majority of these
discarded, even those of acceptable market sizktras in turn has contributed to the
status of some of the commercial fisheries wheie ow reflected in the both the
guantity and size of fish being captured.

Evidence of the reduction in the size of stock enesn the waters is also witnessed
by anglers who target commercial stocks such as amodl whiting for ‘angling
competitions’. Anglers have had to reduce the sizdghe allowable catch to be
considered for the ‘point system’ on which theimgeetitions are based, for example
the acceptable length of cod for weigh in has bredaced by 8 inches from 18 inches
originally to 10 inches today. ‘Up to 400 whitingudd be caught with none of them
reaching the minimum size for competition’ said stekeholder.

iv) Changes in fishing technology

Stakeholders have seen ‘technological developmeriigh have heavily ‘influenced
the design of fishing vessels, particularly betw&880 — 1980’, resulting in increased
productivity, profitability and competition to thextent that many stocks became fully
or overexploited through ‘more efficient exploitati.

Some such significant technical developments ireliighing gear and methods, such
as hydraulic dredges have replaced old style dsedghkich considerably reduce the
fisherman’s labour and in turn have led to ‘morkcefnt exploitation’ of razor clam
beds. Crab/lobster and prawn pots have all seeanadment from the original
wooden bottom pots to steel framed pots, in fagaades in gear technology is being
witnessed throughout the fishing industry. ‘Advamest in technology has also seen
the introduction of large factory fishing vesselBhis advance in fishing technology
is not only being blamed in some cases as a mapuse of the current over-
exploitation of fish stocks’ but also for the ‘laglecline in the local fishermen
fishing the seas with smaller boats’. Many locah&rmen have retired from the
business or are only operating part-time as theywarable to compete/match these
larger boats’. Stakeholders are aware of new tdoggacoming onto the market all
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the time which is ‘more ecologically friendly toetlsea bed’ but think it is ‘too little
too late’ as the damage has already been donelatidhiais left is ‘to give the sea
time to recover’. Not only are we seeing technatagiimprovements to gear for
fishing at sea but also angling equipment/gear geasly improvements with new
advances from lines to rods etc.

v) Seasonal and long-term trends in fish stocks

‘Seasonal fishing is now a thing of the past’ s@eé stakeholder. New export markets
have allowed for fish to be sold all year roundjkenwhen there were only ‘the local

markets to sell your produce’. The only restricttorfishing now is closures like the

cod box and even then fishermen simply change gedrtarget different species

outside of the protected areas.

Seabed changes were mentioned by a number of sldkeh particularly inshore
areas which they attributed the damage to dreddinghis point in the interview all
stakeholders brought up their concern for the nuntdfeboats they personally
witnessed off Portmarnock, which appear to haviaemces, and were dredging very
close to shore both day and night.

Although all stakeholders were familiar with andntiened global warming in the
interview process none were attributing any paldicshifts in populations as a result
of this. However, one stakeholder told of how tleeation of fish populations were
changing’, in particular cod, and having talke@toumber of Scottish fishermen who
were also finding fish in areas where they had nesecurred before, he has
concluded that global warming is one of the mairattes. How he has come to this
conclusion is that having fished for over 30 yehis experience of a ‘good cod
season’ coincided with ‘a very cold winter wheresywould have ice on the nets and
very hard ground frost and snow on land’. He hasiithessed a winter like this in
quite a number of years and neither has he comesaa@imilar numbers of cod
captured! He is also aware that ‘changes in segdeature have seen cold-water
plankton move northward followed by the fish stdcksnother attribute of global
warming that he has witnessed is the landing otimber of fish, which he cannot
identify and he has put them down to ‘warm watexcgps’ and he has also noticed
‘the tuna stock coming closer to our fishing waters

A fisherman whose main target is shellfish haseicent years caught a number of
crabs with soft shells outside of the ‘official niting season’ (June-September)
where they would discard their shells and grow & nge. He believes that crabs are
now moulting all year round changing their shellsuanber of times and that this may
in fact be due to the warmer water temperatures tduglobal warming and that
moulting may in fact be triggered by temperature.

vi) Location of local areas of high fish biodiverdy
All stakeholders were in agreement that the hotdpotfish biodiversity in the

western Irish Sea was the area contained within‘dbd box’, see Figure 8, but
unfortunately this is only temporary as once thg Isoreopened there is ‘a flood of
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vessels ready to pounce’. An element of wariness agparent with the fishermen
when they were asked to divulge areas of ‘hotsfwt$ish biodiversity’ mainly due

to the number of non-Irish fishing vessels in thighl Sea and the advantage they have
over these fishermen is their in-depth knowledgéheffishing grounds and the fish
that use these waters. A number of stakeholdersedotheir concern that fish
factories were too readily telling other boats howch they had caught and the next
day these boats would be fishing alongside the danh boats and the majority of
the time these boats would be larger and have dotiid fishing capacity of the
smaller Irish boats. They did however mention thate are a number of areas within
the Fingal area, which are known for large numloérsommercial and other species
at particular times of the year but none of thekefalders were willing to be
restricted to pinpointing areas on a map, as thes&s change and are dependent on a
number of attributing factors including weatheridtextensive knowledge of all of
these factors and how they interact helps the Ifisakrmen ‘keep an edge over
foreign vessels'.

Those fishermen targeting shellfish caught usinty peentioned that the best fishing
ground to be around the islands and depending @theethey generally drop their
pots on the more sheltered side.

All stakeholders involved in angling mentioned #lle sites both on-shore and
offshore in the literature review namely: Lambalaisl; the Cardy Rocks area; the
grounds out to and around the Rockabill; the nbech at Rush; in Howth Harbour
at the East and West Pier; Ireland's Eye; the RBshk; Balscadden Rocks; the Baily;
Red Rock in Sutton; Dollymount StraBetach; the bridge at North Bull Wall and the
lighthouse; Poolbeg Lighthouse and the outlet efgbwer station. While all of these
areas were mentioned as good angling spots a nushiieese were weather and tide
dependant. One stakeholder noted that the Kish Bankbe very good but generally
only in good weather and Rockabill, which is uspa@bod, was very disappointing
last year with regard to both the number and waonéspecies caught.

vii) Sustainability

Only one of the stakeholders could see a goodduturfishing in the area. He told of
how ‘times were bad in the 60’s for fishing’ andvwhafter a few years it ‘turned
favourable afterwards’ and he can see this hapgeagmin. ‘10 years down the line
after the government has removed a lot of tonnageirig only half of the current
boats fishing’ and of course ‘if these are strigtipnitored’ then the ‘bad times will
improve again’. The majority of stakeholders cam se future for the fishing industry
in Ireland particularly for the smaller fishing li®a‘lt has now become a rich mans
game’ one stakeholder commented with ‘very littlgufe, bleak if any!‘The
Government’'s 25% decommissioning plan will make diiderence to the state of
fishing as the fishing fleet is said to increaseb%o this year’ another remarked.

All were in favourable of the cod box closure butuld like to see it closed for a
longer period. ‘Where it is good for the short telot once opened it is free for all
and all boats head there!” ‘The area isn’t giveffisgent time to recover’.

Anglers now operate a ‘weigh and release policyhvanly the rare cod being taken
for consumption if it measures a decent size. Dieallanglers are now looking into
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what is involved, regulations etc., to building annmade reef with tyres etc., which it
is hoped would ‘attract fish providing a safe hat@nthem’. However they are ‘wary
of attracting potters to this area’.

viii) Environmental concerns/threats fishing industy

Obviously all stakeholders are concerned aboutfisheng but even more so with the
‘rogue fishermen’ that are operating in the IriskaS Each is aware of ‘illegal
landings’ and entries into the cod box when it igsed. Here again each of the
stakeholders voiced their concerns over ‘the unBee razor boats off Portmarnock’
and ‘rumours of illegal landings by the Spanistimgt on Irish waters’. All are in
agreement that regulations are not currently eefbrand that when/if they are
implemented then we will see a massive differendfé fishing industry for example
boats need to be strictly monitored in order tockhtheir gear, (mesh sizes), ‘smaller
meshes are killing off the little fish’. No one Isecording the discards’. One
stakeholder is of the opinion that ‘discards shdogdrecognised and used against
their quotas, this might make them think twice! gdher remarks that ‘scientists are
aware of all the above but their surveys etc. gtherfisherman’s logbook and do not
take into account the discards when sometimes gaee back than what was taken
in’

A number of the smaller fishermen commented ‘latygats are allowed to come as
close to shore as they physically can and are aésyg everything in their path’.
‘There should be a limit to how close larger baats allowed inshore’. Not only did
the fishermen using smaller boats say that ‘thgelaboats are not environmentally
friendly and are using twice as much fuel’ but ttiegtly are no longer able to compete
with these boats.

One stakeholder voiced his concerns on the stafisluihg in Ireland as a whole
saying that ‘a number of sections specifically teflato fisheries have now been
moved from the Department of the Marine into a neambf different departments
making it very hard to regulate fisheries issugs Ecensing of boats is separate to
applying for quotas etc.’. ‘There is no long terishfng policy or plan’ everything is
in the short term we need to have a ‘coring stmeéttuhat will provide the
‘infrastructure to help plan for fishing into thetfire’.

There is concern among some stakeholders with hewDepartment of the Marine
(Government) ‘interpret the rules from Brusselshele is a discrepancy with
enforcing the law here ‘the government is harsimethe Irish boats in comparison to
the foreign vessels’. Currently in Ireland we haweoduced a law with ‘the potential
for Irish fishermen to get a criminal record whiteeign fishermen get a fine and a
slap on the wrists’. ‘The amount of new regulati@rsl associated administration
work, particularly introduced in the last 10 yeassposing as difficult to keep track
of, indeed one stakeholder said ‘you would needmputer on board to keep track of
everything’ and a number of regulations are ‘easyisinterpret’.

One stakeholder noted that ‘watching the boats fisghherring in the Irish Sea is

terrible’. Once the herring season opens in thghlSea between July and August,
where there is a quota of 1200 t, the ‘boats frdnmoand flock to the Irish coast’ and
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‘vacuum the seas!’ until the quota is filled ovarZz week period’ and then they ‘head
back west'.

Another stakeholder commented on the potential ofvtH harbour, although it is
only half completed, ‘Howth is an ideal spot forcdemmmissioning of boats, but
unfortunately it has no license to build or decossian’. Britain's Ellen MacArthur
who completed her single-handed round-the-worldageyin record-breaking time
had ‘her boat designed by an Irish man, but theytbayo to France to build it!".

Currently ‘Irish boats have to travel to Denmark.getat their own expense, to
decommission their boats’. ‘There is no incentivedecommission your boat if you
have an older boat, i.e. >20 years as you onlyivecH)% and it is taxed.” "Younger
boats are more likely to be encouraged to deconmwniss

There is concern by some stakeholders over a nuwfbeoats docked at harbours
with no ‘tonnage’. Currently there are 4 such vesdecked in Howth. ‘After 4 days

docked their owners will receive charges of €400ek, which they are unable to
pay due to not fishing’. “‘These owners are in thottunate position of potentially

leaving their boats to eventually sink, unable fford either the harbour fees or the
cost to decommission their vessels’. In turn thesvrcauses ‘concern over pollution
from these boats sinking in the harbour.” ‘Shoulkicanse ever be granted to Howth
to decommission boats perhaps in the future it migk possible to sink

decommissioned boats as reefs off Howth, to engeungore fish into this safe haven
and provide a wreck for divers’.

One stakeholder has noticed that ‘seaweed is scam@eas’ and that perhaps this is
as a ‘result of pollution and may in turn affeat ghellfish.’

Another issue that was raised by a stakeholder ebos had become involved in the
fishing industry was the ‘conditions that fishermbave to work on the larger
vessels’. These vessels go out on ‘10 day tripgevtie crew get very little sleep and
are constantly doing hard labour on board’. He meoended that they ‘introduce a
standard wage’.

7) Discussion

Biodiversity

The majority of information available on the stato$ different species, not
surprisingly, is information on commercial stocksthe Irish Sea. Fisheries research
has been focusing on trying to establish the ctirstatus and trends of stocks
worldwide to provide advise for the levels of TA@t <y the Common Fisheries
Policy, all regulations under the CFP are adopt¢édCammunity level and
implemented in all Member Statds effectively and sustainably manage their
fisheries A number of research studies have and are bemigdaut on the Irish Sea
examining different aspects of the marine biodikgrand the effects of different
attributes (Dulvy et al. 2000; Norse & Watling, P99Brander, 2005). There is
worldwide concern that the coastal biodiversitpesng lowered, with fishing a major
culprit. One project the Irish Sea pilot projedNCIC, 2004) was established to test
the potential for an ecosystem approach to manatfiagmarine environment at a
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regional sea scale using the Irish Sea as an erarfjglwever, community based
knowledge is not being taken into considerationainy of the research currently
carried out on the Irish Sea. This study provide®el insight into how community
based knowledge may be taken on board in the future

This fisheries study has examined the status afden commercial species which are
captured in the Irish Sea, namely cod, whiting, duatt, plaice, soleNephrops,
herring lobster, razor clam, king and queen espal@lvet crab, brown crab, and
whelk. Also considered were fourteen species that reot directly targeted by
commercial fisheries but which attribute in partoyecatches or discarddpart from
some warm water species (not identified), whichememcountered by fishermen the
total number of fish species, which are known tenownly frequent the Fingal
coastal waters is 47, which includes 14 commersiatks (Cod (Gadus morhua),
Whiting (Merlangius merlangus), Sole (Solea soledyephrops, Haddock
(Melanogrammus aeglefinus), Plaice (Pleuronecteateg$a), Herring (Clupea
harengus harengus), Lobster (Homarus gammarusprRaam (Ensis sp.), King
escallop and Queen escallop (Pecten maximus & Aegtén opercularis), Velvet
crab (Necora puber), Brown crab (Cancer pagurus)el&/(Buccinum undatum)), 14
species with commercial value (Monkfish (Lophiussqaitorius), Blue whiting
(Micromesistius poutassou), Grey Mullet (Mugil cepls), Bass (Dicentrarchus
labrax), Sea Trout (Salmo trutta trutta), AtlanBalmon (Salmo salar), Periwinkle
(Littorina littorea), Squid (Loligo vulgaris), DaflLimanda limanda), Lemon Sole
(Microstomus kitt), Ling (Molva molva), Pollack (Pachius pollachius), Thornback
Ray (Raja clavata), Blonde Ray (Raja brachyura)ll &9 species which have no
commercial value and include Tope, White Skate,g Niose Skate, Common Skate,
Conger Eel, Flounder, Wrasse, Mako shark, Thresihark, Six gilled shark, Basking
shark, Porbeagle shark, Blue shark, Cuckoo Rayctfite Ray, Homelyn Ray,
Undulate Ray, Painted Ray, Sting Ray. All stakeiddvere familiar with and were
able to identify each of these species. The lashirfig/stakeholder community have
extensive knowledge on local fish species and thetiterns within the Irish Sea. This
knowledge can benefit fisheries and scientists bgthaving the ability to recognise
and record introduced, casual or infrequent visigpecies in some cases catching if
possible for identification when unknown. This iffeet would establish an early
detection system for unwanted visitors into thesHriSea. Fisheries boards and
scientists simply do not have the resource to motiite waters twelve months of the
year to detect/record such events.

Locations of high biodiversity

Within the Fingal region there are a number ofatdht marine ecosystems, rocky
subtidal (kelp beds), intertidal (muddy, sandy ksgcseagrass beds), open ocean and
estuaries are a few examples. Some of these eeosyssupport areas of high
biodiversity for example around the islands andserally during the different fish
spawning seasons i.e. when the cod box is closédhimg, Fig. 8. These areas are
high in biodiversity due to a number of differemicfors including: high levels of
productivity reflecting the availability of nutries and light to produce food and
energy (water quality) and the provision of foodl ahelter from predators (including
humans). Natural areas of high biodiversity reflactas free from fishing, coastal
development, pollution, and the introduction of &xspecies.

45



As Fig. 16 (below) illustrates the Fingal coastital as both a spawning and nursery
ground for commercial fish species in the Irish.SH#e continuance of this area for
fish spawning depends on continuing good water itiond, the maintenance of good
habitat conditions for spawning and as nurserysat@ad the maintenance of plankton
productivity and of a complex trophic structure.

High biodiversity can be defined as a large numdmed a wide range of species,
which in fact are not the perfect conditions fog tommercial fisherman, as it results
in a catch where there will be a high percentagedistards. In a commercial
fisherman’s ‘ideal world’ commercial species woddim in isolation and catches
would result in minimal discards! However this istrthe case in 1999 and 2000
Cefas carried out a survey of the Irish Sea examitlie species composition of catch
by number of the coast (Cefas working group, 206igures 12to 15 show sites
sampled along the Fingal coast. In some cases up4% of the species were
considered ‘other’s with no commercial value inestlwvords up to 94% of the catch
would be discarded.
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Figure 13. Species composition of catch by number off thestoh
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While these figures may indicate that potentialty dreas there may be a high
diversity of species, represented as ‘other’ in figares, such as in the pie charts
recorded from further offshore. Unfortunately ‘athenay be a represented by a
single species, such as dab, which is known tordodoigh numbers in the Irish Sea.
However, these species names were never recordadsther study is required to
examine this. Recording of discards by fishermenuldioprovide very useful
information and help to assess the biodiversityyalir round within the Irish Sea.
Currently there are Fisheries Assessment Techsi¢laAT) employed to examine the
amount and type of discards but were this to beleyeg on all boats a clearer more
informative picture would result.

Long term and seasonal trends

Results from an Irish Sea/English Channel Cefasesul990-2000 show trends
where Cod, Haddock and Whiting have all reducedndtecally in the amount caught
over the 10 year period whereas Dab has showncagase in numbers caught for the
same fishing effort. Plaice and Ray appeared tbddding their own with no major
changes in trends. Dover Sole and Monkfish showetherease in the mid 90’s but
both have since declined in numbers to that simdat990. Interestingly one of the
stakeholders was very informative with regardsrémds in fishing from the 1960’s
and was very ‘in tune’ with the potential effedtst climate change was having with
regard to the movement of stocks particularly chdtthe could very well have
contributed to Brander’s talk at the BiodiversiBgience and Governance conference
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in Paris 2005, entitled “Is climate change movirfte tgoalpost for fisheries
management?”

Threats

So, at what intensity is fishing carried out in theh Sea and more particularly off
the Fingal coast? Looking &igure 17 you would get the impression that very little
trawling, beam-trawling or scallop dredging is ogcmg off the coast. Au contraire,
information gathered from the local community tellslifferent story with a number
of reports of ‘rogue fishermen’ operating ‘illegalbut of both Irish and foreign boats
intensively dredging quite close to shore over a@lgmged period. Sometimes one
study no matter how intensive it may not uncoveniiinole ‘story’.
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With a number of stocks currently living dangerqusliose to or below their
biological limit for survival there is huge pressuo conserve these stocks and to give
then time to recuperate, this has seen reductiondishing tonnage and the
introduction of areas closed to fishing to increttse chances of a high recruitment
the next year. However increasing pressures frakesblders, whose livelihoods
depend on fishing, on their government represemsthave resulted in us never
having witnessing the introduction of a completen leven though stocks have
reached or are below their biological limit e.gdc@his may however soon become
the case if the ICES advice is not followed. ICESiee on fisheries management in
the Irish Sea: Fisheries in 2006 should be managedrding to the following rules,
which should be applied simultaneously: They shofidth: without bycatch or
discards of cod and spurdog, and with minimal cafcivhiting; without jeopardizing
the recommended reduction in fishing mortality afdtock; within the biological
exploitation limits for all other stocks. Furtherrap unless ways can be found to
harvest species caught in mixed fisheries withiacautionary limits for all those
species individually then fishing should not berpgted. Some of the stakeholders
may be correct in seeing no future in the fishimduistry in the Irish Sea.
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Rare and threatened fish species

Out of the 40,169 species currently evaluated lier2006 IUCN (The International
Union for the Conservation of Nature and Naturasétgces) Red List of Threatened
Species, 1,372 species use the marine environr@®érnhese 1,372 species, 16 are
Extinct, and 369 are threatened (listed as Crltic@indangered, Endangered or
Vulnerable).

212 marine fishes are listed in one of the threaterategories; nearly half of these
(102 species) are sharks, rays or chimaeras. Tgel ahark Squatina squatina and
common skate (Dipturus batis) have both been wplishis year: the angel shark
moves from Vulnerable to Critically Endangered; &éimel common skate moves from
Endangered to Critically Endangered. Historicallhe common skate was one of the
most abundant skates in the North-east Atlantic.tiy 1970’s common skate was
considered extirpated from the Irish Sea, and tiase also mostly disappeared from
the English Channel and the southern and centrahNBea.

Status of commercial stock: According to ICES veaw, if any of the marine fish
species exploited commercially by Irish fishermene @ immediate danger of
biological extinction as they are found across vgdegraphic areas. For example, the
mackerel and hake are found from Morocco in theéhstmNorway in the north while
the cod spans the North Atlantic from the North $®dhe Grand Banks of North
America and the Arctic. Within these wide distriouts, however, there are local
stocks of fish subject to excessive exploitatiod ask of collapse even though the
species itself may not be in immediate danger. Sudollapse would represent a
reduction in the natural range of the species. tRese reasons, this action plan is
aimed at particular stocks rather than the speseswhole.

Although none of the commercial species apart ftbencommon skate are listed on
the Red List there are now serious concerns alheustate of a number of key fish
stocks in EU waters. Stocks of Irish Sea cod, WESicotland cod, Irish Sea whiting,
Rockall haddock and northern hake are in a very gtate. In the past number of
years the 'recovery plan' and 'emergency meashe®€ become a feature in the
management of EU fish stocks. 'Emergency meashe& now been established
from the north coast of Spain, to Norway as parthef recovery plan process. With
Ireland at the geographical centre of this recoy@an area and given the mixed
fisheries nature of the stocks involved, this plasils have a considerable impact on
our coastal fishing communities and our fishingftle

What protection is there for marine biodiversity in Fingal?

The Department of Communications, Marine and Nat@sources is responsible for

the protection and monitoring of offshore areas disheries (see Fisheries

Management overview). However, off shore protedteditats are needed to fully

protect marine biodiversity. Although the Irish Sess restricted/protected areas for
fisheries, where spawning and nursery areas ocguced box, these are only closed
at certain times of the year and they still allogstricted entry. These however
according to stakeholders are not monitored effelitiand they are aware of a
number of ‘rogue fishermen’ entering this areairaes of closure. Also a number of

the smaller fishermen would like to see this arksed for longer periods, which

would provide a haven for a number of fish specidss area would be considered
high in terms of marine biodiversity during thisripel. Fig. 16 gives an overview of
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the importance of the coast off Fingal for nursemyd spawning grounds for
commercial species.

Rumbar of Spades
using arza for
Spasming oras
Mursary Ground

TOTAL

@ 3 8N W
———

Fomeira:

4

Figure 16. Irish Sea Pilot, 2004
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Conclusion

This study has revealed that there is a magnitid@®@mmunity knowledge available
on fisheries and related issues, including patteffish relative to other species,
bottom types, temperature, fishing seasons and rsoAovast quantity of this
knowledge is experiential gained over years ofifigat sea through both knowledge
passed down the generations and knowledge thabmignbe gained from years at
sea, both are extremely hard to put down on papeis information can be very
intricate involving a number of different factortréouting to the end result, catch,
that as one stakeholder put it ‘you would have éatiere at that particular moment
and then | could tell you why and where’. To findvay to tap into a resource such as
this would at minimal compliment the fisheries i@®# being carried out, but may
also reveal answers to questions that may not haea asked yet. Unfortunately it
was beyond the scope of this study to spend timseatbut this may lead to an
interesting study in the future.
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8) Recommendations
Educate the public

o Marine Biodiversity: Set up a series of talks on the marine biodiveisit
the Fingal area focusing on the fish species aadmiportance of the coast
for spawning and as a nursery ground. lllustragedtfects of pollution and
the importance of maintaining high water qualifyo actively endorse the
local angling clubs in their ‘weigh and releasei@ol

o Alternative fish species:Highlight the different fish stocks that are under
pressure in the Irish Sea and encourage the ldoaluy alternate fish
species that are equally tasty. Highlight the pesibutcomes from this
including the reduced pressure on these stockwialipfor recovery of these
stocks.

Protection of inshore habitats

0 Use the County Council powers to enforce that dgulations foronshore
planning permission are strictly adhered to allowing for protection of
inshore fisheries.

o Continue to enforce strict fines fpollution on beaches etc. and to publicise
these fines to discourage others from repeatingftfieaice.

o To continue thebeach cleaning programme’and, if possible, to extend
this programme to include less popular beaches.

o To explore the possibility of designating part lo¢ tFingal inshore area as a
marine protected area

Get the public active
o Involve the public by advertising the many oppoities to see and enjoy
marine biodiversity in their local area. There aiso opportunities to
become actively involved in recording schemes anghtticipate in research
projects e.g. Coastwatch Europe. Organise mariogiirsity guided tours
of the seashore.

Encourage & promote Blue Flag beaches
0 As a local authority it is up to Fingal County Cairio continue to apply to
an Taisce for Blue Flags for their beaches andmaariln the process it is
important to keep the locals aware of what is iaedl in obtaining a Blue
Flag and its importance to the local community. fhrase beaches that have
not successfully attained a Blue Fag to continugsfare towards this.

Ensure our Government plays its part in protectingour biodiversity
0 The Department of Communications, Marine and N#tResources has a
wide range of roles and functions in the areas oblip safety,
environmental protection and coastal zone managertteis important for
local authorities and communities to put pressuréhis department to carry
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through with their initiatives (management and depment of the marine

coastal zone, management and development of thedriisheries sector
and environmental assessment etc.). Although tise diep towards a more
efficient inshore fisheries management is currenthderway with the

licensing of unregistered boats the department cw#inue to:

o Develop an appropriate and effective managementeveork for the
inshore fisheries including the continual enforcatnef quotas and
fishing restrictions in the long term rather thha short term.

o Take on board the advice that is given to themhbystientists

One area that needs to be addressed is the dewbprh a long-term
strategic plan for Inshore fisheries.
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Appendix — Cetaceans
Whales and dolphins off the Fingal coast

In 1991, the Irish Government designated all Irishritorial waters a whale and
dolphin (cetacean) sanctuary in recognition ofithportance of Irish waters to these
marine mammals (Berrow, 2001). A total of 23 spgcté# cetacean have been
recorded in Irish waters. Of these, six have beeorded in the waters off the Fingal
coast: harbour porpois@focoena phocoena), common dolphinDelphinus delphis),
striped dolphin(Stenella coeruleoalba), bottlenose dolphin Tursiops truncatus),
minke whale Balaenoptera acutorostrata) and fin whale Balaenoptera physalus)
(IWDG, 2006).

Whale-watching is becoming increasing popular iland, as it is recognised that
there are numerous opportunities to view cetaciainsh waters, both from land and
at sea. Islands and headlands provide the best figgartake in whale-watching, as,
with the use of binoculars or a telescope, a laxmanse of water can be surveyed
from one location. There has been an increaseeimtimber of whale-watching boat
trips being run around the west and southwest spast cetaceans are more
commonly seen in these areas. For example, theee pspulation of bottlenose
dolphins resident in the Shannon Estuary, providiagal boat operators with
excellent potential for sightings.

All whale and dolphin species are protected unberWildlife Act 1976 (amended
2000), and the European Communities (Natural He)ifRegulations (S.I. 94/1997)
(which transposed the European Unions Habitatscive (92/43/EEC) into Irish
law) making it illegal to hunt them or interferetiwvitheir habitats. The Department of
Communications, Marine and Natural Resources puddisVarine Notice No. 15 of
2005, entitled Guidelines For Correct ProceduresiVEncountering Whales and
Dolphins in Irish Coastal Waters. This is particlylaimportant in light of the
increased number of vessels operating whale-wajchips. In addition to these
statutory measures, Ireland has signed up to a eurmb conventions protecting
cetaceans, such as the Bern Convention and the Bonvention.

Cetacean species across the world face threats drowmamber of sources including
continued whaling by a number of countries (priadlijpJapan, Norway and Iceland),
incidental by-catch in fishing gear (especiallylrgglts), pollution, effects of low
frequency sonar used by some navies, and depletati upplies owing to over-
exploitation by the global fishing industry. Diffart species face a different
combination of these threats owing to their différebiology, ecology and
distribution.

Below is a short discussion on each of the cetaspanies recorded in the waters off
the Fingal coast, including description, identifioa at sea, feeding and threats faced
by the species.

Harbour porpoise (Phocoena phocoena)

The harbour porpoise is the smallest cetacean t@dmded in Irish waters, with a
typical body length of 1.6m, and the most commasibhted species in the Fingal
area (IWDG, 2006). It has a short round head witlbeak, a small, triangular dorsal
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fin. Its coloration is black/grey on the dorsalfage with a pale belly. Identification at
sea is possible by means of their characterisii¢ tolling surfacing behaviour, where
the head and flukes are very rarely seen.

Harbour porpoises are found in shallow coastal isaf€200m), and feed mainly on
small, shoaling pelagic fish species, such astgrmackerel, sprat, etc.

Harbour porpoises are listed under Annex Il ofElueopean Union Habitats Directive
as a species requiring the designation of Speciab#\ of Conservation for their
conservation.

The main threats faced by harbour porpoises inclpdiution and accidental
entanglement in fishing gear, especially gill nétbeir small size means that any
encounter with a gill net or other fishing gealikely to be fatal. The threat posed by
pollution is due to the accumulation of chemicalshe tissues of the porpoise, which
in turn affects its body functioning, e.g. immunetem. Chemicals enter the body
mainly as a result of being present in the fistwbirch the harbour porpoise feeds.

Common dolphin (Delphinus delphis)

The common dolphin is one of the most abundantispein the north eastern
Atlantic, though is less common in the Irish Seathwonly one sighting event
recorded in the Fingal area (IWDG, 2006). Male camnuolphins grow up to a
length of 2.4m. They can be recognised by theindde form, distinct beak and
characteristic coloration. Common dolphins havéaalbback, white belly, patches of
yellow and grey on the flanks forming an hourglpatern.

Common dolphins are found both in coastal and oftshwaters. The greatest
concentration of this species tends to occur atettige of the continental shelf, at
approximately the 200m isobath off the Atlantic stoaf Ireland.

Common dolphins have a varied diet, and are redaadehaving an opportunistic
foraging strategy, focusing on locally abundantcgg® In general, shoaling fish
species such as mackerel, herring, blue whitingyels as squid species, form the
basis of the common dolphin diet in coastal watetsle offshore feeding focuses on
the small shoaling fish of the deep scatteringriagach as myctophids (lanternfish)
and also squid.

The main threat to common dolphins is accidenttregiement in fishing gear. Gill
nets are notable for their incidental capture daceans such as common dolphins,
though trawls are also known to take this spedrethe case of trawls it appears that
dolphins may be feeding on the target species artusm mouth of the trawl, and that
they are entangled mainly when the trawler chamlyestion or starts hauling in the
gear.

Striped dolphin (Stenella coeruleoal ba)

The striped dolphin is a small, sleek dolphin, gets its name from the dark stripe
that runs from the beak, across the eye and dowpadle flank. They have a distinct
beak and a tall, curved dorsal fin. The dorsalaefof the dolphin is dark grey, with
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a pale underside. The striped dolphin grows to rgtte of 2m or more, with a
maximum recorded length of 2.6m.

Striped dolphins are generally found in warm, pelagaters, and are only
occasionally observed in Irish waters, mainly & tsouthwest coast. Only a single
sighting of this species has been recorded in theens off the Fingal coast, at
Lambay Island.

In the eastern North Atlantic, the striped dolpfeeds on mesopelagic and benthic
fish, such as sprat, blue whiting, poor cod, Norwaut, and other small fish species,
as well as crustaceans and squid.

As a small cetacean, the main threat to stripegrdias$ is entanglement and drowning
in fishing gear. At an international level, theigdd dolphin is still hunted in Japan,
where schools are driven ashore and butchered.s@inds of striped dolphins meet
this fate every year.

Bottlenose dolphin {Tursiops truncatus)

Bottlenose dolphins are the largest of the beal#phths, with males growing up to
approximately 4m in length. They are seen as th@egsential dolphin owing to their
roles in television programmes and aquaria perfaces. They have a robust body
form with a medium grey dorsal surface and palefeuside. In the field they can be
identified by their tall dorsal fin, their robuseafme and their strongly arched back as
they dive.

Bottlenose dolphins are generally found in instaress, including bays and estuaries,
and are rarely seen in open water. They feed onnabar of fish and crustacean
species. Fish species taken include shoaling speagewell as individual demersal
fish.

Bottlenose dolphins are listed under Annex Il o€ tBuropean Union Habitats
Directive as a species requiring the designatioBpcial Areas of Conservation for
their conservation.

Major threats to bottlenose dolphins include deptebf fish stocks on which they
feed, pollution and live capture for the entertagémmindustry.

Minke whale (Balaenoptera acutorostrata)

Minke whales are the smallest of the rorquals (efahat feed by filtering prey from
seawater by means of baleen plates), reachingemage length of 7m, and weighing
in at 10 tonnes. Minke whales have a black to gieysal surface and a white
underside, with pale grey chevron markings occadiprbehind the head and white
bands on the pectoral fins. In common with the obisdeen whales, the minke whale
has a ventral grooves or pleats on its throat, Wieixpands during feeding. In the
field, they can be identified by their surfacinghbeiour. The minke whale’s snout
breaks the water first, and the blow and dorsahfanseen simultaneously.
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Minke whales are more common off the south and hseest coast of Ireland,
however they do occur in the Irish Sea and theve Ih@en eleven recorded sightings
of minke whales off the Fingal coast since 2003eeding from Howth Head to
Balbriggan (IWDG, 2006).

In the Northern Hemisphere the minke whales feadsrall fish such as capelin,
sand eel, herring and cod. Their feeding stratefggnanvolves herding fish into a
tight shoal before swallowing them.

While minke whales can occasionally be entanglefiisining gear, pollution poses a
greater threat to the population. Internationathyis species is still the focus of
whaling by Japan, Iceland and Norway. Japan ankdrdecarry out the hunting of
this species under the guise of “scientific redearavhile Norway placed an
objection with the International Whaling Commissiagainst the moratorium on
whaling and resumed commercial whaling in 1993.

Fin whale (Balaenoptera physalus)

The fin whale is the second largest animal in tiedy with only its relation, the blue
whale Balaenoptera musculus), being larger. The fin whale can grow to morentha
19m in length, with specimens of up to 27m recordemh whales are grey to
brownish black, with a white underside and lightocoed chevrons across the dorsal
surface. A characteristic feature of the colouratwd the fin whale is the asymmetric
colouring on the jaw, with the right side whitigtmd the left side dark.

One sighting of a fin whale has been recordedl@fRingal coast, east of Rockabill
Island in 2005.

Identification in the field is based on their saifay behaviour. A fin whale blow can
reach heights of 6m, distinguishing it from the k@&nwhale whose blow is rarely
visible, and occurs before the dorsal fin breaks shrface, unlike the sei whale
(Balaenoptera borealis) whose blow and dorsal fin are visible simultarsypu

Threats to fin whales include overexploitation ishfstocks on which they feed, and
the possibility of a return to commercial whalinghich devastated the population
during the 28 century, when the fin whale replaced the blue @iz the main target
species of the whaling industry owing to the rewurctin the population of blue

whales caused by overexploitation.

Berrow, S. (2001). Is Ireland a sanctuary: protecof cetaceans (whales, dolphins
and porpoise) in Irish waters. A paper presentedRip +10 Conference, Dublin
2001.http://www.iwdg.ie/downloads/sanctuaryRio+10.pdf

IWDG (2006). Irish Whale and Dolphin Group webskehttp://www.iwdg.ie
Accessed June 2006.

58



