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1. INTRODUCTION

Fish stock surveys were undertaken in 43 rivesgheoughout Ireland during the summer of 2as
part of the programme of sampling fish for the Wdieamework Directive (WFL. These surveys
are requiredy both national and European law, with Annex \thad WFD stipulating that rivers a
included within the monitoring programme and theg tomposition, abundance and age structu
fish fauna are examined (Council of the Europeam@anities 2000). TWwo of the 43 surveys we
conductedat river sites in the Eastern River Basin Dist(ERBD) between June and July 2010
staff from Inland Fisheries Ireland (Table, 2.2 and Fig. 2.1).

Although fish survey work has been carried outredand in thepast,no project to date has been
extensive as the current goeing monitoring programme in providing data appiate for WFD
compliance. Continued surveying of these and efdit river sites will provide a useful baseline
time-series datasetrfduture monitoring of water quality. This in tumill provide information fol
River Basin District (RBD) managers to compile amglement programmes of measures to impi

degraded water bodies.

The ERBD covers a land areaapproximately 6,300kmand asea area of approximately 35C2

(Fig. 2.1). It comprisemainly the nort-eastern part of Leinster, with a coastlineapproximately
130km, stretching from south Co. Louth to north Wéed. Despite being much smaller than som
the other river bas districts, it contains the largest populationamfy. Approximately 1.6 millio

people live within the area, with most residiin the Greater Dublin area and its commuter Lt
There are four hydrometric areas within the EF, with the main river syems incluing the Boyne,
the Nannybelvin, the Liffey and the Avoca/Vartry. The lagjelake within this district i
Poulaphuca Reservoir, located in County Wicklowoswof the land area within the ERBD is u

for agriculture, with approximately 75%f the entire district used for this purpose (ERBDQ2X

This report summarizes the main findings of thé f$ock surveys in thtwo river water bodies
surveyed in the ERBD during 2010 and reports onctireentecologicalstatus of the fish stocks

each.
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2. STUDY AREA

Two river siteswere surveyed itwo river catchments: the Avoca and Boyrschments.The sites
weredivided into two categories for reporting purpc¢ wadeablesites, which were surveyed w
bankbased electric fishing unitand non-wadeable sitesvhich were surveyed with bebased

electric fishing units.

Summary details of each site’s location and phys«characteristics are given in Tables 2.1 and

and the distribution of sites throughout ERBD is shown in Figure 2.1.

Table 2.1. Location and codes of river sites surveyed for WFD surveillance monitoring, 2010

River Site name Catchment Site Code Water body
code

ERBD Wadeable sites

Avonbeg Greenan B Avoca 10A040¢00F EA _07_990

ERBD Non-wadeable sites

Boyne Boyne Br Boyne 07B04220F EA_10 99

Table 2.2. Details of river sites surveyed for WFD surveillance monitoring, 2010

River Upstream , Wetted width Surfacg area M ean depth Max depth
catchment (km?) (m) (m?) (m) (m)

ERBD Wadeable sites

Avonbeg 721 8.12 381 0.31 0.56

ERBD Non-wadeable sites

Boyne 60.2 8.00 936 1.0C 1.00
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Fig. 2.1. Location map of river sites surveyed throughout the ERBD for WFD fish surveillance
monitoring, 2010
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3. METHODS

Electricfishing is the method of choice ' surveillance monitoring of fish in rivers to obta&
representative sample of the fish asslage at each sampling si{®lates 3.1 and 3.. This
technique complies with European Committee for &adisation (CEN) guidelines for fish stc
assessmerih wadeable rivers (CEN, 2003). At each, where possiblethe stretch sampled w
isolated using stop netnd one to three fishii passes were conducteding ban-based electric
fishing units or boabased electric fishing unitsEach survey encompassalll habitat type: riffle,
glide and pool. Anumber of physical habitat variables were meas at each sil. Water samples
for chemical analyses weatsotaken, along with a multi-habitat kidample of macroinvertebrate

Macrophyte surveys wemnducte on a selected number of wadeable streams.

Fish from each paswere sorted and processed separ. Fish wereidentified and lengis and
weights were recorded; sglamples were measured when large numbers of fishpvesent. Fcthe
purpose oBpecies identificatic, where recorded, juvenile river lampreéya(npetra fluviatili}), brook
lamprey Lampetra planejiand sea lampreyPetromyzon marinjsvererecorded as ‘Lamprey .’.
Sea trout and brown trowtere recorded separatelyFor aging analyses, scales were taken f
salmonids and most narative fish specie greater than 8.0cm in lengtihest fish were held in a
large bin of oxygenated water after processind thmtiy were fully recoverebefore being returncto
the water. When present in a survey, a -sample of perch were retained for aging usipercular

bones.

Three fishing passes were not possible or practitalll site. Therefore in order to standard
abundance estimatesross all site, fish densitiesvere calculated using data from the first fist
pass only The number captured in the fifishing pass was divided by the total area surveyed to

a minimum populatiowdlensity for each specis

A subsample of the dominant fish species were agve fish from each 1cmizeclass). Fish scales
were aged using a microfiche, and opercular bonesewaged using an Olympus SZXx
microscope/digital camera system. Growas determined by badalculating lengths at the end
each winter (e.g. L1 idie mean length at the end of the first winL2 is the mean length at the €

of the second winter, etc.).
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Plate 3.1. Electric-fishing using bank-based units on the Owenriff River (WRBD)

Plate 3.2. Electric-fishing using boat-based units on the River Shannon (Clonmacnoise)
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4, RESULTS
4.1 Wadeable sites

4.1.1 The Avonbeg River

Plate4.1. The Avonbeg River at Greenan Bridge, Co. Wicklow

The Avonbeg River risesniCamenabologue Mountaiapproximately 3kmorth of Lugnaquillie
Mountain in Co. Wicklow(Plate 4., Fig. 4.1). It flows in a soutbasterly direction throuc
Glenmalure Valley and continusouth until it joins the AvonmorRiver, to become the Avoca Riv
at the Meeting of the Waters. While not a majsehdiry, the Avonbeg River is known to contlarge
stocks of small trout (OReilly, 2002).

The source of the Awnbeg River is located within the Wicklow Mountai@pecal Area of
Conservation (SAC), which is dominated by heatankét bog and upland grassland habitats,

bedrock of predominantly granite. The rivers drarthis SAC are generally acidic, oligotrophic
often peaty, especially during floods (NPV2001 and 2004).

The survey site was located just upstream of Gre@&malge in Greenarapproximately 3kr north-
westof Ballinaclash (Fig 4.1). Three elec-fishing passes were conducted using two -based
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electric fishing units on the #&f June2010, along a 47m length of channel. The mearedsatidth
of the channel was Bn and the mean depth wascm. A total wetted area of 382 was surveyed.
Riffle, glide and pool were evenirepresentedt this site, with a substrate of mainly boulded
cobble. The survey site wagsavilyshaded, with dense tree cover along Hxathks. The macrophy
vegetation was dominatdaly bryophytes, both on the bank side ani rocks within the channe

Significant amounts of green filamentous algae ved¢sepresent in the channel
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Fig. 4.1. Location of the Avonbeg River surveillance monitoring site
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A total of three fish speciegere recordedn the Avonbeg River site. Salm@rasthe most abundant

speciesfollowed by brown trot and eels (Table 4.1).

Table4.1. Minimum density of each fish species (no./m?) captured on the Avonbeg River site,

June 2010
Scientific name Common name o+ 1+ & Total minimum
older density
Salmo salar Salmon 0.003 0.08 0.089
Salmo trutta fario Brown trout - 0.06 0.016
Anguilla anguilla Eel - - 0.003
All Fish All Fish - - 0.105

Salmon ranged in length from 4.5cm to 12. (Fig. 4.9. Three age classes |, 1+ and 2+) were
present, accounting for approximately 2%, 94nd 4% of the total salmon ca respectively. The

mean salmon L1 and L2 were 4.6cm and 9.respectively (Appendix 2).

Brown trout ranged in length from 7.4cm to 1cm (Fig. 4.3) Three age class(1+, 2+ and 3+)
were present, accounting fapproximatel 73%, 20% and 7% ofhe total brown trout catch
respectively. The meaorown trou L1, L2 and L3 weres.7cm, 10.8cm and 1<«cm respectively
(Appendix 1). This indicatethat growth olbrown trout in this river site isvery slow according to

the classification scheme Kennedy and Fitzmaurice (197

A single eel measuring 27.5amlength was alsrecorded.
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Fig. 4.2. Length frequency distribution of salmon in the Avonbeg River site, June 2010 (n = 54)
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Fig. 4.3. Length frequency distribution of brown trout in the Avonbeg River site, June 2010
(n=15)
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4.2 Non-wadeable sites

4.2.1 The River Boyne (Boyne Br.)

Plate 4.2. The River Boyne site at Boyne Bridge near Edenderry, Co. Offaly

The River Boyne rises in Co. Kildare in an aredlatfagricultural land approximately 8.5km west
Edenderry (Plate 4.2, Fig. 4.4)lt flows along the border of Co. Kildare and CGbdffaly before
entering Co. Meath. ThRiver Boyne drains land predonantly used for agriculture and flo\
through several towns, including Trim, Navan andn8| before finally reaching the sea just ea:
Drogheda in Co. Louth. ThRiver Boyne and its tributaries provide one of Ireland&st game
fisheries and offers gal opportunities for brown trout, salmon and seattangling (O’Reilly, 2009
ERFB, 2010). An arterial drainage scheme was undertaken in the® catchment by the Office
Public Works (OPW), on the main channel and tribesaupstream of Navan, beeen 1969 and
1985 to provide flood relief (O’ Grady, 1991). Se stretches of the main channel (including
site) and its tributariesncluding the surveyed stre are still subject to regular channel maintene
by the OPWO’Grady, 1991 and Kellet al, 2010).

12
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The survey site was located close to the riverigs® approximately 1.5km north of Edenderry (|
4.4). Three electrifishing passes were conducted using one-based electr-fishing unit on the
10" of July 2010 along a 117m length of channThe site was previously surveyed in August 2
by Inland Fisheries Ireland (previously the Centitatd Regional Fisheries Boards) (Keet al,

2010a). The mean wetted width of the channel w.0m and thenean depth was 1cm. A total

wetted area of 936hwas surveyed. Emergent macrophyte vegetation tvasdant throughout th

stretch, while submerged and floating species \ats@ present
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Fig. 4.4. Location of the River Boyne (Boyne Br.) surveillance monitoring site
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Threefish species were recorded in the River Boyne atnBoBridge. Brown trout was the mu

abundant species, followed tiyree-spined stickleback and minnow (Table)4.2

Table 4.2. Minimum density of each fish species (no./m?) captured on the River Boyne site
(Boyne Br.), July 2010

Scientific name Common name o+ éﬁjg‘r Totaéerzgwgyum
Salmo trutta fario Brown trout 0.00107 0.0491! 0.05021
Gasterosteus aculeatus Three-spined stickleback - - 0.00427
Phoxinus phoxinus Minnow - - 0.00214
All Fish All Fish - - 0.05662

Brown trout ranged itength from 6.0cm to 27cm (Fig. 4.5). Fiveage classe< 0+, 1+, 2+, 3+ and
4+) were present, accounting for approximai3%, 43%, 41%, 10% and@of the total brown trot
catch respectively. Theaan brown trout L. L2, L3 and L4 were/.3cm, 14.6cm, 19.8cm al
24.Zm respectively (Appendix . This indicates that growth of brown trout inshiver site it
‘slow’ according to the classification scheme of Kennaaty Eitzmaurie (1971) Previously (2009)

the trout from this site wereategorised as fast using the same me

Other species recorded included, t--spined stickleback ranging in length from 1.0cn#®&cm anc

two minnow measuring 4.6cm and 5.t in length.
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Fig. 4.5. Length frequency distribution of brown trout in the River Boyne (Boyne Br.),
July 2010 (n = 61)
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4.3 Community structure
4.3.1 Species richness and composition

A total of five fish species were recorded within two ERBD sites surveyeduring 2(10 (Fig. 4.6).
Brown trout waghe most common fish species recorded, occurrilboth sites Eels, salmon, three-

spined stickleback and minnpwach occued at only one site.

% of river sites
(o]
o
|

'_\
o
k

o

|
Brown trout
Eel
Salmon
Minnow

Three—spined stickleba

Fig. 4.6. Per centage of siteswhere each fish specieswas recorded in the ERBD for WFD SM
monitoring 2010

Three fishspecies were recordedeach site (Table 4.3). Kelbt al (2008)classifiec fish species in
Ireland into three groupsGroup . - native species (e.g. salmonids, three-spatiettleback, lamprey
eel and flounder); Group 2 en-native species that influence ecology (pgych, roachminnow, and
stone loach); and Group 3 - roative species that generally da mdluence ecolog (e.g. gudgeon).
Group 1 species were presat both sites survey, whereas Group &pecies were only recorded

the River Boyne. Group $pecies were not recorded in either

Table 4.3. Speciesrichness at each river site surveyed in the ERBD, June to July 2010

Site Speci% No. native species N0: non-native N0: non-native
richness (Group 1) species (Group 2) species (Group 3)

ERBD Wadeable Sites

Avonbeg 3 3 0 0

ERBD Non-wadeable Sites

Boyne (Boyne Br.) 3 2 1 0

15
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4.3.2 Species abundance and distribution

Abundance (minimum population density) and distitiu maps for the most common fish spe:
recorded within the ERBD during 2010 are shown Wwelo Figures .7 to 413. Recorded fish
densities are generally higher in wadezesites surveyed with bank-baselctric-fishing gear than in
non-wadeable sites sunexy with boat-based electric-fishing gear (Kely al., 2009; Kellyet al
2010b; Kellyet al 2011). This is primarily due to the tendency juvenile trout, salmon and other
speciesto utilise shallow, riffle areas as nursehabitat, along withthe difference in samplin
efficiency of the two methods. As such, populatitemsities recorded for each species using the

methods are displayexs separate colours on each .

Brown trout were recorded at both sites. Brown trout @¥)(were only recorded in the River Bo
site (0.001 fish/f) (Fig. 4.7). Individuals aged 1+ and older were recorded in bsites, with
densities of 0.049 fish/nin the River Boyn site and 0.016 fish/frin the Avonbeg Rive site (Fig.
4.8).

Salmon were only recorded in the Avonbeg F site, with densities of 0.003 fiym? and 0.087
fish/n? for fry (0+) and parr (1+ and older) respecti\ (Fig. 4.9 and Fig. 4.10).

Among the other specigscorde: in the ERBD in 2010, eelsere present in the Avonbeg Ri site
(Fig. 4.11), whereas threspined sticklebackFig. 4.12) and minnow (Fig. 4.138vere present in the
River Boyne site.

16
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Fig. 4.11. Distribution map of edl in the ERBD, WFD surveillance monitoring 2010
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Fig. 4.12. Distribution map of three-spined stickleback in the ERBD, WFD surveillance
monitoring 2010
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4.3.3 Age and growth of brown trout and salmon

Growth rates based on bac#ilculated lengl-at-age data were analysed fwown trou and salmon
in each river sitsurveyed in the ERB during 2010. Brown trout werecorderin both the Avonbeg

River and the River Boyne siteshereas salmon were only recorded in the Avoritiegr site.

Brown trout ranged in ageom 0+ to «, with 1+ fish beinghe most abundant age class at Isites.
The largest brown troutecorded in the ERBD in 2010 wcaptured in th&iver Boyne site (Boyne
Br.), measuring 27.7cmn length,262g in weight and was aged 4¥he brown trout at each river s
were assigned growth categorasdescribed by Kennedy and Fitzmaurice (1971), wraorered the
relationship between alkalinity and growth brown trout in Irish streams and rive. Brown trout
growth was classified aséry slow in the Avonbeg site and ‘slow’ in thBoyne (Boyne Br.) site
(Fig. 4.14, Appendix 1).

Three age classes of salmon were recc in the Avonbeg River site0+, 1+and 2+, with 1+ fish

being the most abundaage clas.

30
25 A

20 A

—&— Avonbeg
15 ~

—=— Boyne

L ength (cm)

10 A

L1 L2 L3 L4

Fig. 4.14. Mean back calculated length-at-age data for brown trout in each river, WFD
surveillance monitoring 2010
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4.4 Ecological status

An essential step in the WFD process is the claasidn of the ecological status of lakes, rivensl
transitional waters, which in turn wassist in identifying objectives that must be sehie individua

River Basin Management Plans.

An ecologicalclassification tool for fish in rivers has recenthger developed for Ecoregion :
(Republic of Ireland and Northern Ireland), alonigiva separate version for Scotland to comply \
the requirements of the WFD. Agencies throughbetwo regions hae contributed datwhich was
used in the model developmedot Ecoregion 17.1t was recommended during the earlier stage
this project that an approach similar to that depetl by the Environment Agency in England

Wales Fisheries Classificationcheme 2, or ‘FCS2’) be usedThis approach has broadly be
followed and improved to develop the new classiiwatool — ‘FCS2 Ireland’. The tor works by
comparing various fish community metric values wmtra site (observed) to those predic
(expedted) for that site under reference -impacted) conditions using a gstatistical model base
on Bayesian probabilities. Thesultant output an Ecological Quality Ratio (EQR) between 1

0, with five class boundaries defined along this ri correspondingvith the five ecological statt
classes of High, Good, Moderate, Poor and Bad. fiGemce levelsare assigned to each class ¢

represented as probabilities.

Using FCS2 Ireland, along with expert opir, each river site surveyedurinc 2010 has been
assigned a draft fishcological status cla (Table 4.4). The Avonbeg River was assigned a d
classification of “Good”, while the River Boyne Bbyne Bridge was assigned a class of “Modera
The Boyne sitavas previously classified as “Goo(2009), indicating some level of deteriorat

over the past year (Kellgt al, 2010a.

Table 4.4. Ecological status, based on the fish populations present, of sites surveyed in the
ERBD for WFD surveillance monitoring 2010

River Site code Site name Ecological status

ERBD Wadeable sites

Avonbeg 10A040600I Greenan Br. Good
ERBD Non-wadeable sites
Boyne 07B040200 Boyne Br. Moderate
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5. DISCUSSION

A total of five fish species were recorded durihg 2010 monitoring program within the ERBD.
highest species diversity recorded within any redioroughout Ireland during 2010 was thirt
species. This was observed in both the WesterrSanth Wlestern River Basin Districts (WRBD a
SWRBD), which contained a high number of -native fish species. Information on fish spe:
richness, composition, distribution and abundahceughout the whole country can be found in
WFD summary report fa2010 (Kellyet al, 2011).

Both river sites surveyed within the ERBD had thens species richness, with a total of only tl
species present. The highest species diversityded in any site throughout the country was

occurring in one site withithe SWRBD (River Blackwater at Lismore), where éheras a higl
number of nomative species present. Low species diversitypmmon in rivers throughout Irelal
that contain only native fish species (Keet al, 2009; Kellyet al, 2010 Kelly et al, 2011). Both
sites surveyed in the ERBD during 2010 containdy pative species, with the exception of minn

which were recorded in the River Boyne ¢

Brown trout was the only species present in badgssurveyed within the ERBD during 2010, Ist
all other species, including eels, salmon, t-spined stickleback and minnow were recorded in

site only. The greatest abundance of brown trag secorded in the Avonbeg River si

In a similar trend to that observed in 2008 (Kt al, 2009), the growth of brown trout in the si
surveyed within the ERBD in 2010 corresponded t work of Kennedy and Fitzmaurice (197
who found that, in general, the growth of browrutris positively related to the alkalinity of a eiv
The growthof brown trout was classified as ‘very slow’ in tAgonbeg River site, a small chan
which has a low alkalinity, and as ‘slow’ in thevRi Boyne (Boyne Br.) site, a deeper stretch w

has a higher alkalinity.

Using the recently completed ecological classificationl tr fish in rivers (FCS2 Ireland), alol

with expert opinion, each rivesite surveyecuring 2010 has been assignedraft ecological status
classificationbased on the fish populations pre. The Avonbeg River anRiver Boyne sites have
been assigned an ecologicthtu: of Good and Moderate respectivelyrhe River Boynesite has

displayed a change in ecological st from Good to Moderate since the 2009 sun
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Summary of the growth of brown trout in rivers (L 1=back calculated length at the end of the

first winter etc.)

River L1 L2 L3 L4 g%"g&
Avonbeg Mear 5.7 10.8 14.4 Very slow
SD 0.7 15 n/a
S.E 0.2 0.8 n/a
n 12 3 1
Min 4.5 9.9 14.4
Max 7.0 12.5 14.4
Boyne Mear 7.3 14.6 19.8 24.2 Slow
SD 14 35 1.9 0.1
S.E 0.2 0.6 0.7 0.1
n 50 32 8 2
Min 4.5 9.0 16.0 24.1
Max 10.1 19.9 22.8 24.3
APPENDIX 2

Summary of the growth of salmon in rivers(L 1=back calculated length at the end of thefirst

winter etc.)
River L1 L2
Avonbeg Mean 4.6 9.0
S.D. 1.1 0.1
S.E. 0.2 0.1
n 19 2
Min 3.3 8.9
Max 7.6 9.1
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