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LƴƭŀƴŘ CƛǎƘŜǊƛŜǎ LǊŜƭŀƴŘ /9hΩǎ {ǘŀǘŜƳŜƴǘ 

The Water Framework Directive (WFD) was introduced in December 2000 with the broad aims of 

providing a standardised approach to water resource management throughout Europe and 

promoting the protection and enhancement of healthy aquatic ecosystems.  The Directive, 

transposed into Irish Law in December 2003, requires Member States to protect those water bodies 

that are already of Good or High ecological status and to restore all water bodies that are degraded, 

in order that they achieve at least Good ecological status by 2015. 

Inland Fisheries Ireland is responsible for monitoring fish for the Water Framework Directive.  The 

dedicated WFD staff based at IFI Headquarters work closely with colleagues within Inland Fisheries 

Ireland and with staff from other national agencies, academic institutions and our parent 

Department, the Department of Communication, Energy and Natural Resources. 

During 2014, the WFD surveillance monitoring programme was again influenced by the difficult 

circumstances surrounding the current economic climate.  The recruitment embargo in particular 

has had a significant impact, with reduced staff numbers limiting the ability to complete surveys on 

larger sites and in many transitional water bodies; however, despite this, concerted efforts by the 

WFD team in IFI HQ, along with the help of many staff from the regional IFI offices, has ensured that 

the key objectives were still met and are summarised in this report. 

I am delighted to have such an experienced, dedicated and talented team of scientists working in IFI; 

however, it is gratefully acknowledged that without the support and commitment of the 

management and staff in the IFI regional offices during 2014, it would not have been possible to 

complete many of the key objectives reported in this document. 

I would like to congratulate all who have contributed to the significant level of work which was 

undertaken in 2014 under the Water Framework Directive fish surveillance monitoring programme, 

the key elements of which are reported in this document, and wish them continued success in 2015. 

 
 

 

______________ 

Dr Ciaran Byrne 
CEO, Inland Fisheries Ireland 
 
October 2015 
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Foreword 

Welcome to Inland Fisheries IrelandΩǎ Sampling Fish for the Water Framework Directive ς Summary 

Report 2014. 

Inland Fisheries Ireland has been assigned the responsibility by the Environmental Protection Agency 

(EPA) for delivering the fish monitoring element of the WFD in Ireland.  Surveillance monitoring sites 

are set out in the WFD Monitoring Programme published by the EPA in 2006 (EPA, 2006) and the fish 

monitoring requirements are extensive, with over 300 water bodies, encompassing rivers, lakes and 

transitional waters, being surveyed in a three year rolling programme.  Although the surveillance 

monitoring programme for rivers and transitional waters was delayed by one year, the subsequent 

years have seen a huge effort by the team of scientists within IFI to achieve the three year goals 

(2007 ς 2009 and 2010 ς 2012) ŀƴŘ LΩƳ ŘŜƭƛƎƘǘŜŘ ǘƻ ǊŜǇƻǊǘ ŀ ǘƻǘŀƭ ƻŦ тл ƭŀƪŜǎΣ 72 transitional waters 

and 137 river sites were surveyed in the first surveillance monitoring cycle and a total of 78 lakes, 30 

transitional waters and 166 river sites were surveyed in the second surveillance monitoring cycle.  

The first year of the third three year cycle began in 2013 with 63 river sites, 24 lakes and ten 

transitional water bodies successfully surveyed throughout the country.  The second year of the 

third three year cycle began in 2014 with another extensive surveillance monitoring programme; 70 

river sites, 26 lakes and seven transitional water bodies were surveyed throughout the country.  All 

fish have been identified, counted and a representative sub-sample has been measured, weighed 

and aged.  A further sub-sample of fish was retained for laboratory analysis of stomach contents, sex 

and parasitism.  Once fieldwork finished in October, IFI WFD staff spent the winter months 

processing this large volume of fish samples. 

All water bodies surveyed have been assigned a draft ecological status class (High, Good, Moderate, 

Poor or Bad) and these results have been submitted to the EPA for inclusion in River Basin 

Management Plans (RBMP).  Future information from ongoing surveillance monitoring will evaluate 

the effectiveness of programmes of measures set out in these RBMPs. 

The data collected during the first eight years of surveillance monitoring for the WFD not only fulfils 

legislative requirements, but provides an invaluable source of information on fish species 

distribution and abundance for managers, legislators, angling clubs, fishery owners and other 

interested parties.  Detailed reports for each water body surveyed in 2014 are available on the WFD 

fish website (www.wfdfish.ie).  The huge amount of data generated has been collated and a new GIS 

database has been developed to store and display this information.  An interactive WFD fish survey 

map viewer is also available on the WFD fish website, containing fish survey data collected since 
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2007.  Data from the 2014 surveillance monitoring programme will be available on this map viewer 

in due course. 

In addition to the above, the IFI WFD team are also providing fish samples to IFI National Eel 

Monitoring Programme and the National Bass Programme whilst also collaborating with other IFI 

projects, e.g. the EU Habitats Directive project in relation to endangered fish species (pollan/char).   

Lastly I would like to thank all those that contributed to this report, to congratulate them on the 

work completed and to wish them every success in the year ahead.   

 

 

       

______________ 

Dr Cathal Gallagher, 

Head of Function, Research & Development 

 

Inland Fisheries Ireland, 

October 2015 
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Executive Summary 

Inland Fisheries Ireland has been assigned the responsibility by the EPA of delivering the fish 

monitoring requirements of the WFD in Ireland.  Over 300 water bodies, encompassing rivers, lakes 

and transitional waters are required to be surveyed in a three year rolling programme.  In 2014, a 

comprehensive fish surveillance monitoring programme was conducted with 26 lakes, 70 river sites 

and seven transitional water bodies successfully surveyed throughout the country. 

All surveys were conducted using a suite of European standard methods; electric-fishing is the main 

method used in rivers and a range of different net types are used in lakes and transitional waters.  

This report summarises the main findings of the 2014 surveillance monitoring programme and 

highlights the current status of each water body in accordance with the fish populations present. 

Twenty-six lakes were surveyed during 2014, with a total of 19 fish species (sea trout are included as 

ŀ ǎŜǇŀǊŀǘŜ ΨǾŀǊƛŜǘȅΩ ƻŦ ǘǊƻǳǘύ and two types type of hybrids being recorded.  Eel was the most 

common fish species recorded, occurring in 25 out of the 26 lakes surveyed (96.2%).  This was 

followed by brown trout, perch, roach and pike which were present in 80.8%, 65.4%, 42.3% and 

38.5% of lakes respectively.  In general, salmonids were the dominant species in the north, west and 

south-west of the country.  Sea trout were captured in seven lakes in the north-west, west and 

south-west; Lough Beagh, Glencullin Lough, Carrowmore Lake, Lough Brin, Lough Caragh, Upper 

Lake and Lough Leane.  Arctic char were recorded in six lakes in the south-west, north-west and 

west;  Lough Acoose, Lough Caragh, Lough Leane, Lough Beagh, Lough Melvin and Lough Talt.  Perch, 

followed by roach were the most widely distributed, non-native species recorded during the 2014 

surveillance monitoring programme, with perch being present in 17 lakes and roach being present in 

11 of the 26 lakes surveyed.   

All lakes surveyed during 2014 have been assigned a draft ecological status using the Fish in Lakes 

tool (FIL2) (Kelly et al., 2012b) based on the fish populations present.  Five lakes were classified as 

High, eleven were classified as Good, six was classified as Moderate, three were classified as Poor 

and two were classified as Bad ecological status.  The geographical variation in ecological status 

reflects the change in fish communities of upland lakes with little human disturbance, to the fish 

communities of lowland lakes subject to more intensive anthropogenic pressures. 

A total of 70 river sites (or 50 waterbodies) were surveyed during 2014 using boat-based electric-

fishing gear for the non-wadeable sites and hand-set electric-fishing gear for the wadeable sites.  A 

ǘƻǘŀƭ ƻŦ мп ŦƛǎƘ ǎǇŜŎƛŜǎ όǎŜŀ ǘǊƻǳǘ ŀǊŜ ƛƴŎƭǳŘŜŘ ŀǎ ŀ ǎŜǇŀǊŀǘŜ ΨǾŀǊƛŜǘȅΩ ƻŦ ǘǊƻǳǘύ ŀƴŘ ƻƴŜ ǘȅǇŜ ƻŦ Ƙȅōrid 

(roach x bream) were recorded.  Brown trout was the most common fish species recorded, being 
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present in 95.7% of sites surveyed, followed by salmon (77.1%), European eel (55.7%), stone loach 

(50.0%), minnow, and three-spined stickleback (38.6%), lamprey sp. (34.3%), roach (22.9%), perch 

(18.6%), pike (14.3%), gudgeon (12.9%), sea trout (11.3%), flounder (10.0%), dace (5.7%) and roach x 

bream hybrids (1.4%).  Brown trout and salmon population densities were greater in wadeable 

streams, sampled using bank-based electric-fishing gear, when compared to the deeper rivers 

surveyed using boat-based gear.  This is mainly due to the preference for large numbers of juvenile 

salmonids to inhabit shallow riffle areas.  

An ecological status classification tool for fish in Irish rivers ΨC{/н LǊŜƭŀƴŘΩ ό{bLCC9wΣ нлммύ along with 

expert opinion, was used to classify all river sites surveyed during 2014; two river sites were 

classified as Poor, 25 were classified as Moderate, 38 were classified as Good and three were 

classified as High.  Two sites were not classified.   

Seven transitional water bodies were surveyed during 2014.  These included four water bodies on 

the Shannon estuary (ShIRBD) and three on the Slaney estuary in the SERBD.  A total of 50 fish 

ǎǇŜŎƛŜǎ όǎŜŀ ǘǊƻǳǘ ŀǊŜ ƛƴŎƭǳŘŜŘ ŀǎ ŀ ǎŜǇŀǊŀǘŜ ΨǾŀǊƛŜǘȅΩ ƻŦ trout) were recorded across the seven water 

bodies.  The highest number of species recorded in any single water body was 29, recorded in the 

Lower Shannon Estuary, while the lowest number was five, recorded in the North Slob Channels.  

Flounder and sand goby were the most widespread species and were recorded in all seven water 

bodies, whereas sprat were the most abundant species.  Some important angling species 

documented during these surveys included brown trout, European sea bass, salmon, sea trout, 

pollack and conger eel. 

An ecological classification tool (Transitional Fish Classification Index ς TFCI) for fish in transitional 

waters was used to assign ecological status to each transitional water body (Coates et al., 2007).  

One water body was classified as Bad, three as Moderate and three as Good; however when the 

classification tool was used to classify the whole transitional water instead of individual waterbodies, 

both achieved Good status. 

  



 

 

  

6 

 

Project Personnel 

This report was written and researched by Dr. Fiona Kelly, Ms. Lynda Connor, Dr. Ronan Matson, Ms. 

Emma Morrissey, Mr. Rory Feeney, Mr. John Coyne and Mr. Kieran Rocks, Inland Fisheries Ireland 

(IFI), under the direction of Dr. Cathal Gallagher, Head of Research and Development as part of the 

Water Framework Directive (WFD) Fish Monitoring Programme, 2013 to 2015.  Ms. Laura Walsh, Ms. 

Ruth Hanniffy, Ms. RóƛǎƝƴ hΩ/ŀƭƭŀƎƘŀƴ ŀƴŘ Ms. {ƛƴŜŀŘ hΩwŜƛƭƭȅ assisted with fieldwork, laboratory 

work and data analyses. 

 

Acknowledgements 

The authors wish to gratefully acknowledge the help and co-operation of the Regional Directors and 

their staff from the seven regional IFI river basin district offices and also all their colleagues in IFI, 

Citywest.   

Cooperation and assistance from the Department of Culture, Arts and Leisure (DCAL) and the Agri-

Food and Biosciences Institute for Northern Ireland (AFBINI) on cross border surveys is also 

gratefully acknowledged.   

The authors would like to thank all land owners who provided site access for surveys.  Many angling 

clubs also kindly supported the surveys (including the Glenbeg Angling Club in County Kerry, the 

Garrison and Lough Melvin Anglers Association and the Lough Owel anglers) and their help is also 

gratefully acknowledged.  Mr. Michael Wade from Delphi Fishery, Co. Mayo and Mr. Roderick 

Perceval, Templehouse, Co. Sligo provided access to their respective fisheries and their help is 

gratefully acknowledged.  The authors would also like to thank National Parks and Wildlife service 

(NPWS) and their staff in Glenveagh and Killarney National Parks for facilitating access and providing 

assistance during the Lough Barra, Lough Beagh, Lough Leane and Upper Lake Killarney surveys.   

 
 
The report includes Ordnance Survey Ireland data reproduced under OSI Copyright Permit No. MP 
007508. 
Unauthorised reproduction infringes Ordnance Survey Ireland and Government of Ireland copyright. 
© Ordnance Survey Ireland, 2014. 



 

 

  

7 

 

About Inland Fisheries Ireland 

Inland Fisheries Ireland is responsible for the protection, management and conservation of the 

inland fisheries resource across the country.  Ireland has over 70,000 kilometres of rivers and 

streams and 144,000 hectares of lakes all of which fall under the jurisdiction of IFI. The agency is also 

responsible for sea angling in Ireland. 

Inland Fisheries Ireland has strong regional structures responsible for each River Basin District (RBD), 

with the IFI headquarters in Citywest, Dublin 24 operating alongside seven regional offices; IFI, 

Dublin; IFI, Clonmel; IFI, Macroom; IFI, Limerick; IFI, Ballina; IFI, Galway and IFI, Ballyshannon.   
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1. INTRODUCTION 

In December 2000, the European Union introduced the Water Framework Directive (WFD) 

(2000/60/EC) as part of a new standardised approach for all Member States to manage their water 

resources and to protect aquatic ecosystems.  The fundamental objectives of the WFD, which was 

transposed into Irish Law in December 2003 (Water Regulations S.I. No. 722 of 2003), are to protect 

and maintain the status of waters that are already of good or high quality, to prevent any further 

deterioration and to restore all waters that are impaired so that they achieve at least good ecological 

status by 2015 or by the respective extended deadlines (refer to the River Basin Management Plans 

at www wfdireland.ie).   

A key step in the WFD process is for EU Member States to assess the health of their surface waters 

through national monitoring programmes.  Monitoring is the main tool used to classify the status 

(high, good, moderate, poor or bad) of each water body (section of a river or other surface water).  

Once each country has determined the current status of their water bodies, ongoing monitoring 

then helps to track the effectiveness of measures needed to clean up water bodies and achieve good 

status.  The responsibility for monitoring fish has been assigned to Inland Fisheries Ireland (IFI) by 

the EPA (EPA, 2006).  A national fish stock surveillance monitoring programme has been conducted 

since 2007 at specified locations over a three year rolling cycle.  The monitoring programme includes 

over 300 sites, encompassing rivers, lakes and transitional waters (estuaries and lagoons) and 

provides information on the status of fish species present in these water bodies as well as on their 

abundance, growth patterns, and population demographics. 

The WFD fish surveillance monitoring programme in 2014 has been extensive and 70 river sites, 26 

lakes and seven transitional water bodies were successfully surveyed nationwide.  A team of IFI staff 

carried out the monitoring surveys (scientists from the Research and Development section of IFI HQ 

in conjunction with staff from the IFI river basin district offices).  The surveys were conducted using a 

suite of European standard methods; electric fishing is the main survey method used in rivers, with 

various netting techniques being used in lakes and estuaries.  Field survey work was conducted from 

June to October, which is the optimum time for sampling fish in Ireland.   

This report summarises the main findings of the fish stock surveys in all water bodies (lakes, rivers 

and transitional waters) surveyed during 2014 and reports the current ecological status of the fish 

stocks in each.   

Detailed reports on all water bodies surveyed are available to download on the dedicated WFD fish 

website (www.wfdfish.ie). 
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2. STUDY AREA 

2.1 Lakes 

Twenty-six lakes (27 lake water bodies), ranging in size from 24.5ha (Lough Brin) to 16,561ha (Lough 

Corrib), were surveyed between June and October 2014.  The selection of lakes surveyed 

encompassed a range of lake types (10 WFD designated typologies) (EPA, 2005; Appendix 1) and 

trophic levels, and were distributed throughout four different RBDs (Table 2.1, Fig. 2.1). 

Seven lakes were surveyed in the South Western River Basin District (SWRBD) (Lough Acoose, Lough 

Caragh, Lough Allua, Glenbeg Lough, Lough Leane, Upper Lake and Lough Brin).  Five lakes were 

surveyed in the Shannon International River Basin District (ShIRBD), ranging in size from 64ha 

(Cavetown Lough) to 1808.2ha (Lough Sheelin).  Seven lakes were surveyed in the North Western 

International River Basin District (NWIRBD), ranging in size from 36.2ha (Derrybrick Lough) to 2197ha 

(Lough Melvin) and seven lakes (eight water bodies) were surveyed in the Western River Basin 

District (WRBD), ranging in size from 34.1ha (Glencullin Lough) to 16,561ha (Lough Corrib).  

Summary details of all lakes surveyed in 2014 are shown in Table 2.1. 
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Table 2.1. Summary details of lakes surveyed for the WFD fish surveillance monitoring 
programme, June to October 2014 (* indicates cross border lakes) 

Lake name 
Water body 

code 
Catchment Easting Northing 

WFD 
Typology 

Area 
(ha) 

Mean 
depth 
(m) 

Max 
depth 
(m) 

SWRBD                 

Acoose SW_22_208 Caragh 75602 85287 4 66.3 >4.0 19 

Allua SW_19_4 Lee 118989 65591 4 135.9 4.0 28.4 

Brin SW_21_402 Blackwater 78334 77451 3 24.5 5.9 13 

Caragh SW_22_207 Caragh 71986 90432 4 488.7 11.0 39 

Glenbeg SW_21_444 Coastal 70632 53003 4 66.2 
 

32 

Leane SW_22_185 Laune 93171 88660 8 1944.3 13.0 60 

Upper Lake Killarney SW_22_186 Laune 90931 82113 4 166.7 14.5 36 

ShIRBD 
        

Cavetown SH_26_705 Shannon Upr 183228 297430 10 64.0 <4 20 

Meelagh SH_26_711 Shannon Upr 189093 312025 6 115.7 <4 14 

O'Flynn SH_26_693 Suck 158361 279690 10 136.9 4.5 14.5 

Owel SH_26_703 Inny 240155 258633 8 1017.6 >4 22 

Sheelin SH_26_709 Inny 244291 283941 12 1808.2 4.4 15 

NWIRBD 
        

Barra NW_38_84 Gweebarra 193447 411876 4 62.5 4.4 12 

Beagh NW_38_80a Lackagh 202074 421485 4 259.0 9.2 46.5 

Corglass NW_36_655 Erne 234842 308823 9 34.3 1.6 6 

Derrybrick NW_36_400 Erne 234514 312044 9 36.2 2.1 5 

Fern NW_39_13 Leannan 218292 424349 6 181.0 2.0 3 

Kiltooris NW_38_47 Coastal 167183 396339 5 43.3 <4 14 

Melvin*  NW_35_160 Drowes 189530 353752 8 2197.0 7.8 40 

WRBD 
        

Gill WE_35_158 Garavogue 175363 333545 8 1375.3 >4 31 

Carrowmore WE_33_1914 Owenmore 83597 327913 6 911.2 <4 2.5 

Easky WE_35_136 Easky 144396 323036 2 118.7 3.0 10.5 

Glencullin WE_32_487 Bundorragha 81952 269647 1 34.1 <4 13 

Corrib Lower WE_30_666a Corrib 127105 236016 10 5042.0 <4 6.8 

Corrib Upper WE_30_666b Corrib 113819 248676 12 11519.0 >4 42 

Talt WE_34_405 Moy 139683 315172 8 96.9 >4 40 

Templehouse WE_35_157 Ballysadare 161565 317148 10 118.6 2.6 5.3 
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Fig. 2.1. Location of the 26 lakes surveyed for the WFD fish surveillance monitoring programme, 
June to October 2014 
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2.2 Rivers 

Seventy river sites (or 50 waterbodies), ranging in surface area from 114m2 (Tobercurry River (Moy 

River_C), WRBD) to 2,420m2 (River Nore (Kilmacshane_A), SERBD), were surveyed between the 30th 

of June and 25th of September 2014.  Catchments encompassing each river water body were 

classified according to size as follows; <10km2, <100km2, <1,000km2 and <10,000km2.  Sites were 

distributed throughout all seven RBDs within the Republic of Ireland (Table 2.2, Table 2.3 and Fig. 

2.2). 

Six river sites were surveyed in the ERBD with surface areas ranging from 295m2 (Dargle River to 

5,179m2 (River Liffey at Lucan).  Only the River Liffey and River Boyne were deep enough to require 

the use of boat based electric-fishing equipment.  Three river sites were surveyed in the NBIRBD, 

with surface areas ranging from 358m2 (White River) to 1050 m2 (River Dee).  Only the river Dee was 

surveyed using boats.  Five river sites were surveyed in the NWIRBD, with surface areas ranging from 

210m2 (Cronaniv Burn (Dunlewy Lough_A)) to 393m2 (Swanlinbar River).  All of these were wadeable.  

Twenty-five sites were surveyed in the SERBD, nine of these were wadeable and 16, non-wadeable.  

Sites ranged in size from 150m2 (River Duag (Br. u/s Ballyporeen_B)) to 19,445m2 (River Nore 

(Brownsbarn Br._A)).  Nine sites were surveyed in the ShIRBD, ranging in size from 126m2 (Inny River 

(Oldcastle_A)) to 11,883m2 (River Brosna (Pollagh_A)).  Five sites were wadeable and four non-

wadeable.  Six river sites were surveyed in the SWRBD (all wadeable), ranging in surface area from 

156m2 (Glashaboy River (Ballyvorisheen Br._B)) to 461m2 (Sullane River).  Finally 16 sites were 

surveyed in the WRBD (five wadeable and 11 non-wadeable), with surface areas ranging from 114m2 

(Tobercurry River (Moy River_C)) and 7,840m2 (Ballysadare River (Ballysadare Br._A).  Summary 

ŘŜǘŀƛƭǎ ƻŦ ŜŀŎƘ ǎƛǘŜΩǎ location and physical characteristics are given in Tables 2.2 and 2.3. 
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Table 2.2. Location and codes of river sites surveyed for the WFD fish surveillance monitoring 
programme, June to September 2014 

River Site name Catchment Site code Waterbody code 

ERBD (Wadeable sites)         

Dargle River Bahana_A Dargle 10D010005A EA_10_1148 

Dodder, River Bohernabreena_A Liffey 09D010100A EA_09_1656 

Dodder, River Mount Carmel_A Liffey 09D010680A EA_09_587 

Vartry River Newrath Br._A Vartry 10V010300A EA_10_1601 

ERBD (Non-wadeable sites) 
    

Boyne, River Boyne Br._A Boyne 07B040200A EA_07_990 

Liffey, River Lucan Br._A Liffey 09L012100A EA_09_1870_5 

NBIRBD (Wadeable sites) 
    

Blackwater (Monaghan), River Corvally_A Blackwater 03B010680A GBNI1NB030307099 

White River (Louth) Coneyburrow Br._B Dee 06W010500B NB_06_550 

NBIRBD (Non-wadeable sites) 
    

Dee, River Burley Br._A Dee 06D010600A NB_06_50 

NWIRBD (Wadeable sites) 
    

Cronaniv Burn Dunlewy Lough_A Clady 38C060100A NW_38_800 

Cronaniv Burn Dunlewy_A Clady 38C060120A NW_38_800 

Swanlinbar River Carpark_A Erne 36S010290A NW_36_18 

Swilly, River Altadush_A Swilly 39S020030A NW_39_2208 

Swilly, River Swilly Br._A Swilly 39S020050A NW_39_1508 

SERBD (Wadeable sites) 
    

Derry River Balisland Br._A Slaney 12D020710A SE_12_2095 

Derry River Ballyknocker_A Slaney 12D020570A SE_12_2095 

Duag, River Br. u/s Ballyporeen_B Suir 16D030100B SE_16_639 

Duag, River Kilnamona_A Suir 16D030080A SE_16_639 

Duncormick River Railway_B Duncormick 13D010350B SE_13_745 

Mahon, River Seafield House_A Mahon 17M010350A SE_17_825 

Mahon, River Pumphouse Weir_A Mahon 17M010340A SE_17_825 

Owenduff River Rathnageeragh_A Owenduff 13O010060A SE_13_754 

Urrin River Buck's Br._B Slaney 12U010200B SE_12_2605 

SERBD (Non-wadeable sites) 
    

Aherlow River Killardy Br._A Suir 16A010900A SE_16_540 

Aherlow River Old Cappa Br._A Suir 16A010800A SE_16_540 

Anner River Drummon Br._A Suir 16A020600A SE_16_2342 

Anner River Killusty_A Suir 16A020770A SE_16_2342 

Ara River Bansha_A Suir 16A030520A SE_16_2303 

Ara River Lisheen_A Suir 16A030720A SE_16_2303 

Barrow, River Pass Br._B Barrow 14B011000B SE_14_196_1 

Multeen River Ballygriffin Br._A Suir 16M021100A SE_16_3825 

Nore, River Brownsbarn Br._A Nore 15N012400A SE_15_1994_7 

Nore, River Kilmacshane_A Nore 15N012410A SE_15_1994_7 

Nore, River Quakers Br._A Nore 15N010300A SE_15_1018 
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Table 2.2 ctn. Location and codes of river sites surveyed for the WFD fish surveillance monitoring 
programme, June to September 2014 

River Site name Catchment Site code Waterbody code 

Slaney, River Bunclody_A Slaney 12S021800A SE_12_924_2 

Slaney, River Carhill_A Slaney 12S021700A SE_12_924_2 

Suir, River Kilsheelan Br._A Suir 16S022700A SE_16_4181_5 

Suir, River Knocknageragh Br._A Suir 16S020200A SE_16_3997 

Suir, River Poulakerry_A Suir 16S022710A SE_16_4181_5 

SHIRBD (Wadeable sites) 
    

Deel (Newcastlewest), River Ballygulleen_A Shannon Est Sth 24D020340A SH_24_863 

Deel (Newcastlewest), River Balliniska_A Shannon Est Sth 24D020400A SH_24_863 

Inny River Oldcastle_A Inny 26I010100A SH_26_2060 

Smearlagh River Feale R. confl_A Feale 23S020700A SH_23_373 

Smearlagh River Rathea_A Feale 23S020500A SH_23_373 

SHIRBD (Non-wadeable sites) 
    

Brosna, River Pollagh_A Shannon Lwr 25B090760A SH_25_681 

Feale, River Duagh Ho_A Feale 23F010500A SH_23_2941 

Feale, River Sluicequarter_A Feale 23F010450A SH_23_2941 

Inny River Shrule Br._A Inny 26I011350A SH_26_883 

SWRBD (Wadeable sites) 
    

Finisk River Modelligo Br._A Blackwater 18F020300A SW_18_2774 

Funshion, River Brackbaun Br._A Blackwater 18F050030A SW_18_11 

Funshion, River Kilbeheny_A Blackwater 18F050065A SW_18_11 

Glashaboy River Ardnabricka_A Glashaboy 19G010270A SW_19_755 

Glashaboy River Ballyvorisheen Br._B Glashaboy 19G010200B SW_19_755 

Sullane River Sullane Br._A Lee 19S020300A SW_19_915 

WRBD (Wadeable sites) 
    

Bundorragha River Rock Pool_A Bundorragha 32B010160A WE_32_1767 

Demesne River Curraghcreen_A Nanny 30N010080A WE_30_1128 

Owennaglogh Tawnynoran_A Bundorragha 32B010130A WE_32_378 

Tobercurry River Moy River_C Moy 34T020200C WE_34_2633 

Tobercurry River Tullanaglug_A Moy 34T020150A WE_34_2633 

WRBD (Non-wadeable sites) 
    

Ballysadare River Ballysadare Br._A Ballysadare 35B050100A WE_35_2107 

Ballysadare River Oakwood_A Ballysadare 35B050070A WE_35_2107 

Bonet River Dromahaire Br._A Garvogue 35B060600A WE_35_3842 

Bonet River Castle_A Garvogue 35B060600B WE_35_3842 

Clare, River Corrofin Br._A Corrib 30C010800A WE_30_258_3 

Clare, River Kiltroge Castle Br._A Corrib 30C011150A WE_30_258_5 

Nanny (Tuam), River Weir Br._A Corrib 30N010300A WE_30_1128 

Owenmore River (Sligo) Unshin R. confl_A Ballysadare 35O060900A WE_35_2107 

Owenmore River (Sligo) Waterfall_A Ballysadare 35O060830A WE_35_2107 

Robe River Akit Br._A Corrib 30R010600A WE_30_3370_3 

Robe River Friarsquarter_A Corrib 30R010590A WE_30_3370_3 
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Table 2.3. Physical characteristics of river sites surveyed for the WFD fish surveillance monitoring 
programme, June to September 2014 

River Site name 
Catchment 
area (km

2
) 

Width 
(m) 

Surface 
area 
(m

2
) 

Mean 
depth 
(m) 

Max 
depth (m) 

ERBD (Wadeable sites) 
      

Dargle River Bahana_A 12.92 7.98 295 0.12 0.32 

Dodder, River Bohernabreena_A 31.82 7.32 315 0.19 0.59 

Dodder, River Mount Carmel_A 93.22 9.68 358 0.19 0.45 

Vartry River Newrath Br._A 102.98 7.72 324 0.22 0.48 

ERBD (Non-wadeable sites) 
      

Boyne, River Boyne Br._A 60.31 3.85 516 0.49 0.79 

Liffey, River Lucan Br._A 1102.06 20.80 5179 0.65 1.50 

NBIRBD (Wadeable sites) 
      

Blackwater (Monaghan), River Corvally_A 143.28 10.33 413 0.37 0.90 

White River (Louth) Coneyburrow Br._B 55.13 7.95 358 0.34 0.58 

NBIRBD (Non-wadeable sites) 
      

Dee, River Burley Br._A 175.52 7.00 1050 0.95 1.40 

NWIRBD (Wadeable sites) 
      

Cronaniv Burn Dunlewy Lough_A 6.88 4.66 210 0.19 0.36 

Cronaniv Burn Dunlewy_A 15.08 8.48 356 0.20 0.48 

Swanlinbar River Carpark_A 21.55 8.55 393 0.23 0.59 

Swilly, River Altadush_A 11.83 4.88 224 0.19 0.55 

Swilly, River Swilly Br._A 18.93 5.78 260 0.15 0.34 

SERBD (Wadeable sites) 
      

Derry River Balisland Br._A 136.25 10.92 469 0.21 0.36 

Derry River Ballyknocker_A 124.98 12.45 498 0.25 0.59 

Duag, River Br. u/s Ballyporeen_B 16.44 3.33 150 0.18 0.29 

Duag, River Kilnamona_A 13.72 4.86 204 0.12 0.36 

Duncormick River Railway_B 36.40 4.43 199 0.24 0.56 

Mahon, River Seafield House_A 90.79 12.72 572 0.24 0.76 

Mahon, River Pumphouse Weir_A 90.78 9.37 337 0.28 0.64 

Owenduff River Rathnageeragh_A 51.07 5.79 232 0.31 0.76 

Urrin River Buck's Br._B 42.22 7.13 321 0.18 0.53 

SERBD (Non-wadeable sites) 
      

Aherlow River Killardy Br._A 272.55 14.33 3512 0.71 1.20 

Aherlow River Old Cappa Br._A 174.09 13.75 2310 0.81 1.46 

Anner River Drummon Br._A 81.05 6.50 1281 0.52 1.20 

Anner River Killusty_A 136.23 7.92 831 0.45 0.73 

Ara River Bansha_A 74.63 7.50 788 0.48 0.73 

Ara River Lisheen_A 86.12 4.75 599 0.52 0.80 

Barrow, River Pass Br._B 1125.58 32.17 11677 0.53 0.75 

Multeen River Ballygriffin Br._A 174.82 12.67 2191 0.28 1.12 

Nore, River Brownsbarn Br._A 2419.32 34.60 19445 1.31 2.60 

Nore, River Kilmacshane_A 2420.09 34.63 11357 1.07 2.24 

Nore, River Quakers Br._A 84.27 6.50 1508 0.64 1.40 
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Table 2.3 ctn. Physical characteristics of river sites surveyed for the WFD fish surveillance 
monitoring programme, June to September 2014 

River Site name 
Catchment 
area (km

2
) 

Width 
(m) 

Surface 
area 
(m

2
) 

Mean 
depth 
(m) 

Max 
depth 
(m) 

Slaney, River Bunclody_A 848.1 25.92 6065 0.85 1.49 

Slaney, River Carhill_A 847.38 26.50 3763 0.92 2.00 

Suir, River Kilsheelan Br._A 2636.56 48.50 15666 0.82 1.31 

Suir, River Knocknageragh Br._A 94.13 6.07 607 0.37 0.63 

Suir, River Poulakerry_A 2637.04 42.20 9031 0.74 1.25 

SHIRBD (Wadeable sites) 
      

Deel (Newcastlewest), River Ballygulleen_A 
 

8.03 362 0.14 0.32 

Deel (Newcastlewest), River Balliniska_A 152.66 8.03 362 0.29 0.60 

Inny River Oldcastle_A 13.18 3.15 126 0.30 0.58 

Smearlagh River Feale R. confl_A 128.66 10.67 427 0.21 0.86 

Smearlagh River Rathea_A 92.95 10.25 410 0.11 0.28 

SHIRBD (Non-wadeable sites) 
      

Brosna, River Pollagh_A 845.00 25.83 11883 0.97 1.50 

Feale, River Duagh Ho_A 477.51 24.67 6315 0.32 0.81 

Feale, River Sluicequarter_A 472.07 17.83 2247 0.25 0.54 

Inny River Shrule Br._A 1128.26 18.67 7093 0.59 1.10 

SWRBD (Wadeable sites) 
      

Finisk River Modelligo Br._A 65.48 9.87 444 0.12 0.39 

Funshion, River Brackbaun Br._A 16.19 8.25 371 0.15 0.27 

Funshion, River Kilbeheny_A 49.22 7.43 335 0.17 0.35 

Glashaboy River Ardnabricka_A 22.16 4.80 216 0.18 0.46 

Glashaboy River Ballyvorisheen Br._B 15.43 3.47 156 0.13 0.32 

Sullane River Sullane Br._A 109.85 10.23 461 0.29 0.59 

WRBD (Wadeable sites) 
      

Bundorragha River Rock Pool_A 44.99 12.26 466 0.38 0.63 

Demesne River Curraghcreen_A 4.54 5.98 239 0.23 0.67 

Owennaglogh Tawnynoran_A 11.59 7.84 314 0.16 0.40 

Tobercurry River Moy River_C 24.73 2.53 114 0.12 0.24 

Tobercurry River Tullanaglug_A 21.98 3.36 134 0.13 0.30 

WRBD (Non-wadeable sites) 
      

Ballysadare River Ballysadare Br._A 641.88 24.50 7840 2.25 2.50 

Ballysadare River Oakwood_A 635.45 28.00 5824 2.17 2.50 

Bonet River Dromahaire Br._A 292.20 21.30 6433 1.50 2.00 

Bonet River Castle_A 289.95 21.30 3046 1.50 2.00 

Clare, River Corrofin Br._A 704.28 19.00 6118 1.27 1.70 

Clare, River Kiltroge Castle Br._A 1072.68 14.60 3519 0.75 1.00 

Nanny (Tuam), River Weir Br._A 36.74 6.25 719 0.98 1.20 

Owenmore River (Sligo) Unshin R. confl_A 416.25 23.33 3360 0.92 2.00 

Owenmore River (Sligo) Waterfall_A 410.17 23.50 4207 1.24 1.40 

Robe River Akit Br._A 253.75 17.00 7599 2.20 2.50 

Robe River Friarsquarter_A 253.72 7.40 1036 1.33 1.50 
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Fig. 2.2. Location of the 70 river sites surveyed for the WFD fish surveillance monitoring 
programme, July to September 2014 
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2.3 Transitional waters 

Seven transitional water bodies were surveyed in 2014, four on the Shannon system (including the 

River Fergus) and three on the River Slaney (including the North Slob Channel (Table 2.4 and Fig. 

2.3). 

The largest water body surveyed was the Lower Shannon Estuary, with a surface area of 123.08km2, 

while the smallest was the North Slob Channels, a small lagoon draining into Wexford Harbour, with 

a surface area of only 0.37km2.  

 

Table 2.4.Transitional water bodies surveyed for the WFD fish surveillance monitoring 
programme, October 2014 

Water body MS Code Easting Northing Type Area (km
2
) 

North Slob Channels SE_040_0100 307472 124835 Lagoon 0.37 

Slaney Estuary, Lower SE_040_0200 303790 124978 Transitional water 18.35 

Slaney Estuary, Upper SE_040_0300 297785 135653 Freshwater tidal 0.81 

      

Shannon Estuary, Lower SH_060_0300 116583 152260 Transitional water 123.08 

Shannon Estuary, Upper SH_060_0800 143538 159394 Transitional water 39.51 

Limerick Dock SH_060_0900 157383 157267 Freshwater tidal 2.49 

Fergus Estuary SH_060_1100 132035 165677 Transitional water 64.75 
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Fig. 2.3. Location of the seven transitional water bodies surveyed for the WFD fish surveillance 
monitoring programme, October 2014 
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3. METHODS 

All surveys were conducted using a suite of European standard methods (CEN, 2003; CEN, 2005a; 

CEN, 2005b).  Electric fishing is the main survey method used in rivers, while a multi-method netting 

approach is used in both lakes and transitional waters.  Details of these methods are outlined below. 

3.1 Lakes 

3.1.1 Survey methodology 

Lake water bodies were surveyed using a netting method developed and tested during the NSSHARE 

Fish in Lakes Project in 2005 and 2006 (Kelly et al., 2007b and 2008a).  The method is based on the 

European CEN standard for sampling fish with multi-mesh monofilament survey gill nets (12 panel, 

5-55mm mesh size) using a stratified random sampling design (CEN, 2005b) (Plate 3.1); however, the 

netting effort has been reduced (approx. 50%) for Irish lakes in order to minimise damage to fish 

stocks.  Each lake was divided into depth strata (0-2.9m, 3-5.9m, 6-11.9m, 12-19.9m, 20-34.9m, 35-

49.9m, 50-75m, >75m) and random sampling was then conducted within each depth stratum (CEN, 

2005b).  Surface floating multi-mesh monofilament survey gill nets (Plate 3.2), large mesh single 

panel benthic braided single panel survey gill nets (62.5mm mesh knot to knot) and fyke nets (one 

unit comprised of three fyke nets; leader size 8m x 0.5m) are also used to supplement the CEN 

standard gill netting effort. . 

Survey locations were randomly selected using a grid placed over a map of the lake; however, when 

a repeat survey was undertaken, nets were deployed in the same locations as were randomly 

selected in the previous survey.  A handheld GPS was used to mark the precise location of each net.  

The angle of each gill net in relation to the shoreline was randomised.  Nets were set over night, and 

all lake surveys were completed between June and early October.  

3.1.2 Processing of fish 

All fish were counted, measured and weighed on site (Plate 3.3).  Scales were removed from 

salmonids, roach, rudd, tench, pike and bream.  Samples of some fish species were returned to the 

laboratory for further analysis, e.g. age analysis using char/eel otoliths and perch opercular bones.  

Stomach contents and sex were determined for any fish retained. 

3.1.3 Water chemistry 

Conductivity, pH, temperature and dissolved oxygen depth profiles were measured on site using a 

multiprobe.  A Secchi disc was used to measure water clarity.  
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Plate 3.1. Retrieving a monofilament multi-mesh CEN standard survey gill net on Carrowmore 
Lake, Co. Mayo 

 

  

Plate 3.2. A surface floating monofilament multi-mesh CEN standard survey gill net on Lough Brin, 
Co. Kerry 
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Plate 3.3. Processing the nets and fish on Lough Easky, Co. Sligo 
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3.2 Rivers 

Electric fishing is the method of choice to obtain a representative sample of the fish assemblage in 

river sites.  A standard methodology was developed by Inland Fisheries Ireland for the WFD fish 

surveillance monitoring programme (CFB, 2008a), in compliance with the European CEN standard for 

fish stock assessment in wadeable rivers (CEN, 2003).  Environmental and abiotic variables were also 

measured on site.  A macrophyte survey was also carried out at selected wadeable sites.  Surveys 

were conducted between July and September (to facilitate the capture of juvenile salmonids) and 

when stream and river flows were moderate to low.   

 

3.2.1 Survey methodology 

Each site was sampled by depletion electric fishing (where possible) using one or more anodes 

depending on the width of the site.  Sampling areas were isolated using stop nets.  On a few 

occasions, stop-nets were substituted with instream hydraulic or physical breakpoints, such as well-

defined shallow riffles or weirs.  Where possible, three electric fishing passes were conducted at 

each site. 

In small wadeable channels (<0.5-0.7m in depth), bank-based equipment, consisting of landing nets 

with integrated anodes connected to control boxes, cathodes  and portable generators were used to 

sample in an upstream direction (Plate 3.4a).  In larger, deeper channels (>0.5-1.5m), fishing was 

carried out from a flat-bottomed boat(s) in a downstream direction using a generator, control box, a 

pair of anodes and a cathode (Plate 3.4b).  A representative sample of all habitats was sampled (i.e. 

riffle, glide, pool). 

 

 

Plate 3.4. Electric fishing with (a) bank-based electric fishing equipment (River Duag at 
Ballyporeen) and (b) boat-based electric fishing equipment (Aherlow River at Old Cappa Br.) 
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Fish from each pass were sorted and processed separately.  Captured fish were measured and 

weighed, with scales removed from a subsample for age analysis (Plate 3.5).  All fish were held in a 

large bin of oxygenated water after processing until they were fully recovered, before being 

returned to the river. 

For various reasons, including weather, river width and the practicalities of using stop-nets, three 

electric fishing passes were not possible or practical at all sites.  Therefore, in order to draw 

comparisons between sites, fish densities were calculated using data from the first electric fishing 

pass only. 

 

Plate 3.5.  Processing fish for length, weight and scale samples 

 

3.2.2 Habitat assessment 

An evaluation of habitat quality is critical to any assessment of ecological integrity and a habitat 

assessment was performed at each site surveyed.  Physical characterisation of a stream includes 

documentation of general land use, a description of the stream origin and type, a summary of 

riparian vegetation and measurements of instream parameters such as width, depth, flow and 

substrate (Barbour et al., 1999).   

At each site, the percentage of overhead shade, substrate type and instream cover were visually 

assessed.  Wetted width and depth were also measured throughout the stretch.  The width was 

recorded at six transects, with five depths at intervals along each.  The percentage of riffle, glide and 

pool was estimated in each reach surveyed.  Conductivity, temperature, salinity, pH and dissolved 
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oxygen were also recorded at each site using a multiprobe.  A summary of environmental and abiotic 

variables were recorded, showing the range amongst all river sites surveyed, is shown in Table 3.1.  
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Table 3.1. Environmental and abiotic variables recorded for all river sites surveyed for WFD fish 
surveillance monitoring in 2014 

Environmental / abiotic variable Min Mean Max Footnote 

River reach sampled 
    

Length fished (m) 35 121.34 562 1 

Mean depth (m) 0.04 0.50 2.25 2 

Max depth (m) 0.08 0.88 2.6 3 

Wetted width (m) 2.53 12.23 48.50 4 

Surface area (m
2
) 102.67 2309.26 19445.20 5 

Shade 0 - 3 6 

Instream cover 0 18.30 90 7 

Bank slippage 0 - 1 8 

Bank erosion 0 - 1 8 

Fencing (RHS & LHS) 0 - 1 8 

Trampling (RHS & LHS) 0 - 1 8 

Water level 1 - 2 9 

Velocity 1 - 4 10 

Conductivity @ 25
0
c (µS/cm) 46.00 360.50 686.10 - 

Water temperature (
o
c) 10.68 15.67 21.40 - 

pH 6.61 7.84 8.73 - 

Dissolved oxygen (mg/l) 6.10 10.14 13.94 - 

Dissolved oxygen (%) 57.00 98.82 137.80 - 

Flow type (%) 
    

Riffle 0 24.82 90 7 

Glide 10 58.25 100 7 

Pool 0 16.93 60 7 

Substrate type (%) 
    

Bedrock 0 0.77 25 7 

Boulder 0 9.09 50 7 

Cobble 0 45.05 80 7 

Gravel 0 24.08 75 7 

Sand 0 11.93 70 7 

Mud/silt 0 9.34 100 7 

Footnotes: 
1. Measured over length of site fished 
2. Mean of 30 depths taken at 5 transects through the site 
3. Measured at deepest point in stretch fished 
4. Mean of 6 widths taken at 6 transects 
5. Calculated from length and width data 
6. Shade due to tree cover, estimated visually at the time of sampling (0-none, 1-light, 2-medium, 3-heavy)  
7. Percentage value, estimated visually at the time of sampling 
8. Bank slippage, bank erosion, fencing estimated visually at time of sampling (presence or absence recorded as 1 or 

0) 
9. Water level, estimated visually at time of sampling-3 grades (1-low, 2-normal & 3-flood) 
10. Velocity rating, estimated visually at time of sampling-5 ratings given (1-very slow, 2-slow, 3-moderate, 4-fast, 5-

torrential) 



 

 

  

28 

 

3.3 Transitional waters 

Transitional waters (estuaries/lagoons) are an interface habitat, where freshwater flows from rivers 

and mixes with the tide and salinity of the sea.  As such, they provide a challenging habitat to survey 

due to their constantly changing environmental conditions.  In every 24 hour period, the tidal level 

rises and falls twice, subjecting extensive areas to inundation and exposure.   

3.3.1 Survey methodology 

The standard method for sampling fish in transitional waters in Ireland for the WFD monitoring 

programme (CFB, 2008b) is a multi-method approach using various netting techniques.  Sampling 

methods include:  

¶ Beach seining using a 30mx3m fine-mesh (10mm) net to capture fish in littoral areas with 

30m guide ropes. The bottom, or lead line, has lead weights attached to the net in order to 

keep the lead line in contact with the sea bed.   

¶ Beam trawling for specified distances (100-200m) in open water areas  

¶ Fyke nets set overnight in selected areas  

3.3.1.1 Beach Seining 

Beach seining is conducted using a four-person team; two staff on shore and two in a boat.  

Sampling stations are selected to represent the range of habitat types within the site, based on such 

factors as exposure/orientation, shoreline slope and bed type.  The logistics of safe access to shore 

and feasibility of unimpeded use of the seine net are also considered.  All beach seine nets were set 

from a boat with the two guide ropes held on shore, while the boat followed an arc until the net was 

fully deployed (Plates 3.6 and 3.7). 

3.3.1.2 Fyke netting 

Fyke nets, identical to those used for lake surveys (one unit comprised of 3 fyke nets; leader size 8m 

x 0.5m) are the standard fyke nets used to sample fish in transitional waters (Plate 3.8).  Each fyke 

net unit is weighted by two anchors to prevent drifting and a marker buoy is attached to each end.  

Nets were deployed overnight to maximise fishing time in different types of habitats, i.e. rocky, 

sandy and weedy shores.   
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Plate 3.6. Beach seining: net deployed from a boat 

 

 

Plate 3.7. Beach seining: hauling the net towards shore 
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Plate 3.8. Fyke net being hauled onto a rigid inflatable boat (RIB) 

 

3.3.1.3 Beam trawl 

Beam trawling enables sampling of littoral and open water habitats where the bed type is suitable.  

The beam trawl used for LCLΩǎ WFD transitional water fish sampling measures 1.5m x 0.5m in 

diameter, with a 10mm mesh bag, decreasing to 5mm mesh at the cod end (Plate 3.9).  A 1.5m metal 

beam ensures the net stays open while towing, with small floats on the top line and 3m of light chain 

on the bottom line.  A 1m bridle is attached to a 20m tow rope and the net is towed by a boat.  

Trawls were conducted over transects of 200m in length with the start and finish recorded on a 

handheld GPS.  After each trawl the net was hauled aboard and the fish were processed.  
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Plate 3.9. Setting a beam trawl for a transitional water survey 

 

3.3.2 Processing of fish 

At the completion of each seine net haul, fyke net (overnight setting) and beam trawl transect, the 

fish were carefully removed from the nets and placed into clean water.  One field team member 

examined each fish whilst the other recorded date set, time set, date out, transitional water name, 

grid reference, net information (type), number of each species and individual fish length.  Once 

processing was complete the majority of fish were returned to the water alive.  Representative sub-

samples of a number of abundant fish species were measured (fork length) to the nearest 

millimetre.  Any fish species that could not be identified on site were preserved in ethanol or frozen 

and taken back to the IFI laboratory for identification.  

3.3.3 Additional information 

Information on bed type and site slope was recorded by visual assessment at each beach seine 

sample station, based on the dominant bed material and slope in the wetted area sampled.  Three 

principal bed types were identified (gravel, sand and mud).  Shoreline slopes were categorized into 

three groups:  gentle, moderate and steep.  Salinity and water temperature were also recorded at all 

beach seine sampling stations.  A handheld GPS was used to mark the precise location of each 

sampling station. 
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3.4 Ageing of fish 

A subsample of the dominant fish species from rivers and lakes were aged (three fish from each 1cm 

class).  Fish scales were read using a microfiche reader.  Perch opercular bones were prepared by 

boiling, cleaning and drying, before ageing them using a binocular microscope/digital camera system 

with Image Pro Plus software (Plate 3.10).  Char otoliths were cleared in 70% ethanol and aged using 

ŀ ōƛƴƻŎǳƭŀǊ ƳƛŎǊƻǎŎƻǇŜ όtƭŀǘŜ оΦммύΦ  9Ŝƭ ƻǘƻƭƛǘƘǎ ǿŜǊŜ ǇǊŜǇŀǊŜŘ ōȅ ǘƘŜ ƳŜǘƘƻŘ ƻŦ ΨŎǳǘǘƛƴƎ ŀƴŘ 

ōǳǊƴƛƴƎΩ ŀƴŘ then subsequently aged using a binocular microscope/digital camera system with 

Image Pro Plus software (Plate 3.12).  Back calculated lengths at age were determined in the 

laboratory. 

 

 

Plate 3.10. Opercular bone aging using binocular microscope/digital camera system with Image 
Pro Plus software (an 8+ perch from Lough Corrib Upper) 
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Plate 3.11. Char otolith (3+) from Lough Caragh, Co. Kerry 

 

 

Plate 3.12. Eel otolith (13+) from Lough Corrib (female yellow eel, 48.9cm, 1800g) 
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3.5 Quality assurance 

CEN (2005a) recommends that all activities undertaken during the standard fish sampling protocol 

(e.g. training of the lakes team, handling of equipment, handling of fish, fish identification, data 

analyses, and reporting) should be subjected to a quality assurance programme in order to produce 

consistent results of high quality.  A number of quality control procedures have been implemented 

for the current programme.  All IFI WFD staff have been trained in electric fishing techniques, fish 

identification, sampling methods (including gill netting, seine netting, fyke netting and beam 

trawling), fish ageing, data analyses, off road driving and personal survival techniques. 

There is a need for quality control for fish identification by field surveyors, particularly in relation to 

hybrids of coarse fish.  Samples of each fish species (from the three water body types) were retained 

when the surveyor was in any doubt in relation to the identity of the species, e.g. rudd and/or roach 

hybrids.  There is also a need for quality control when ageing fish; therefore every tenth scale or 

other ageing structure from each species was checked in the laboratory by a second biologist 

experienced in age analysis techniques. 

Further quality control measures are continually being implemented each year in relation to 

standardising data analyses, database structure and reporting.  All classification tools for fish are 

continually being developed and outputs from these were intercalibrated across Europe. 

3.6 Biosecurity - disinfection and decontamination procedures 

One of the main concerns when carrying out surveillance monitoring surveys for the WFD is to 

consider the changes which can occur to the biota, as a consequence of spreading unwanted non-

native species, such as the zebra mussel.  Procedures are required for disinfection of equipment in 

order to prevent dispersal of alien species and other organisms to uninfected waters.  A standard 

operating procedure was compiled by Inland Fisheries Ireland for this purpose (Caffrey, 2010) and is 

followed by staff on the IFI WFD team when moving between water bodies (Plate 3.13). 
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Plate 3.13. Disinfection procedure (steam washing) of a boat being moved between water bodies 

 

3.7 Hydroacoustic technology: new survey method development 

Hydroacoustics (or echo sounding) is the use of sound energy to remotely gather information from a 

water body by transmitting a pulse of sound into the water and assessing the position and strength 

of the returning echo.  Hydroacoustic surveys have become a very useful tool in freshwater fish 

stock assessment, providing invaluable information on fish abundance, size distribution, spatial 

distribution and behaviour, whilst limiting the destructive use of gill nets. 

One of the most valuable uses for hydroacoustic surveys in lakes is the targeted approach of 

assessing populations of indicator species or species at risk, such as Arctic char or pollan, which tend 

to inhabit the deeper areas of lakes.  Hydroacoustics can be used effectively to locate shoals of deep 

water fish and targeted ground-truth netting can then be used for species identification.  Abundance 

estimates can subsequently be calculated from the acoustic data.  Furthermore, the spatial 

distribution and size distribution of species of interest can also be assessed.   

Further development in both hydroacoustic technology and survey methodology will see 

hydroacoustics play an increasing role in future WFD monitoring within IFI.  Hydroacoustic 

technology will also continue to be used to support other important work within IFI, including 

assessing the population status of priority species such as pollan, Killarney shad and Arctic char.  
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Experimental hydroacoustic surveys were carried out in 2014 on Lough Caragh, Lough Allen, Lough 

Melvin, Lough Beagh and Lough Leane.  These surveys were carried out as part of an Irish Research 

Council funded Ph.D. which aims to incorporate hydroacoustic technology into the existing standard 

sampling protocols used to assign ecological and conservation status for the Water Framework 

Directive and Habitats Directive for conservation and endangered fish species.  The experimental 

surveys concentrated on the deeper sections of the lakes (depth >12m) and covered circa 228km of 

hydroacoustic transects.  Separate reports will be available in due course.   

Initial results show: Lough Allen has a large population of pelagic fish, dominated by pollan and 

juvenile perch, an example of an echogram showing a pollan shoal from Lough Allen is shown in 

Figure 3.1; Lough Leane continues to sustain a good population of Killarney shad; Lough Beagh has a 

healthy Arctic char population; Loughs Melvin and Caragh continue to sustain small Arctic char 

populations that are at risk.   

 

 

Fig. 3.1. Example of an echogram showing a pollan shoal from Lough Allen during post-processing 

 

Ongoing cooperation with other Member States in developing the CEN standard will help to progress 

this work.  IFI staff participated in an intercalibration exercise of echosounders for monitoring fish in 

deep lakes in Lake Windermere, England in November 2011 in conjunction with other Member 

States (Winfield et al., 2012).  This intercalibration exercise contributed to the endorsement of the 

CEN standard ΨEN 15910, Water quality - Guidance on the estimation of fish abundance with mobile 

ƘȅŘǊƻŀŎƻǳǎǘƛŎ ƳŜǘƘƻŘǎΩ.  Work continues on this unique dataset and IFI staff attended an 
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International workshop dedicated to the intercalibration of hydroacoustic methods for WFD fish 

monitoring in Thonon-les-Bains, France in June 2014. 
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4. RESULTS 

4.1 Lakes 

4.1.1 Fish species composition and species richness 

! ǘƻǘŀƭ ƻŦ мф ŦƛǎƘ ǎǇŜŎƛŜǎ όǎŜŀ ǘǊƻǳǘ ŀǊŜ ƛƴŎƭǳŘŜŘ ŀǎ ŀ ǎŜǇŀǊŀǘŜ άǾŀǊƛŜǘȅέ ƻŦ ǘǊƻǳǘύ ŀƴŘ ǘǿƻ ǘȅǇŜǎ ƻŦ 

hybrids were recorded across the lakes surveyed during 2014 (Table 4.1).  Eel was the most common 

fish species recorded, occurring in 25 of the 26 lakes surveyed (96.2%).  This was followed by brown 

trout, perch, roach and pike which were present in 80.8%, 65.4%, 42.3% and 38.5% of lakes 

respectively (Table 4.1 and Fig. 4.1).   

 

Table 4.1. List of fish species recorded in the 26 lakes surveyed during 2014 

 
Scientific name Common name 

Number 
of lakes 

% of 
lakes 

 NATIVE SPECIES (Group 1)   
1 Anguilla anguilla Eel 25 96.2 
2 Salmo trutta Brown trout 21 80.8 
3 Salmo salar Juvenile salmon 9 34.6 
3 Salmo salar Adult salmon 7 26.9 
4 Gasterosteus aculeatus Three-spined stickleback 7 26.9 
5 Salmo trutta Sea trout* 6 23.1 
6 Salvelinus alpinus Char 6 23.1 
7 Alosa fallax killarnensis Killarney Shad 1 3.9 
8 Platichthys flesus Flounder 1 3.9 
9 Pungitius pungitius Nine-spined stickleback 1 3.9 
 NON NATIVE SPECIES (influencing ecology) (Group 2)   
10 Perca fluviatilis Perch 17 65.4 
11 Rutilus rutilus Roach 11 42.3 
12 Esox lucius Pike 10 38.5 
13 Abramis brama Bream 5 19.2 
14 Phoxinus phoxinus Minnow 3 11.5 
15 Oncorhynchus mykiss Rainbow trout 1 3.9 
 NON NATIVE SPECIES (generally not influencing ecology) (Group 3)   
16 Scardinius erythropthalmus Rudd 5 19.2 
17 Tinca tinca Tench 4 15.4 
18 Gobio gobio Gudgeon 1 3.9 
19 Barbatula barbatula Stone loach 1 3.9 
 Hybrids    
 Rutilus rutilus x Abramis brama Roach x bream hybrid 7 26.9 
 Rutilus rutilus x Scardinius erythropthalmus Roach x rudd hybrid 3 11.5 
     

ϝ{Ŝŀ ǘǊƻǳǘ ŀǊŜ ƛƴŎƭǳŘŜŘ ŀǎ ŀ ǎŜǇŀǊŀǘŜ άǾŀǊƛŜǘȅέ ƻŦ ǘǊƻǳǘ 
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Fig. 4.1.Percentage of lakes surveyed for WFD fish surveillance monitoring during 2014 containing 
each fish species 

 

Fish species richness (excluding hybrids) ranged from three species on Glenbeg Lough, Co. Cork, 

Kiltooris Lough, Co. Donegal, Lough Barra, Co. Donegal and Lough Easky, Co. Sligo to a maximum of 

ten species on Lower Lough Corrib, Co. Galway (Table 4.2, Fig. 4.2).  The highest number of native 

species (six species) was recorded in Lough Leane, Co. Kerry.  Native species (Group 1) were present 

in all lakes surveyed, Group 2 species were present in 20 lakes and Group 3 species were present in 

seven lakes (Table 4.2). 
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Table 4.2. Fish species richness in the 26 lakes surveyed for WFD fish monitoring during 2014 

Lake Species richness 
No. native species 

(Group 1) 
No. non-native 

species (Group 2) 
No. non-native 

species (Group 3) 

Corrib (Lower) 10 5 3 2 

Leane 9 6 1 2 

Allua 8 2 4 2 

Corrib (Upper) 8 4 4 0 

Upper Lake 7 4 1 2 

Beagh 6 5 1 0 

Caragh 6 5 1 0 

Carrowmore 6 5 1 0 

Gill 6 2 4 0 

Melvin 6* 4 1 1 

Owel 6 2 3 1 

Cavetown 5 1 4 0 

Corglass 5 1 3 1 

Fern 5 4 1 0 

Meelagh 5 1 4 0 

O'Flynn 5 2 3 0 

Sheelin 5 2 3 0 

Talt 5 4 1 0 

Glencullin 5 5 0 0 

Acoose 4 4 0 0 

Derrybrick 4 1 3 0 

Brin 4 3 1 0 

Templehouse 4 1 3 0 

Glenbeg 3 3 0 0 

Kiltooris 3 3 0 0 

Barra 3 3 0 0 

Easky 3 3 0 0 

 
* Nine species if trout segregated into ferox, gillaroo and sonaghan 
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Fig. 4.2. Fish species richness in the 26 lakes surveyed for WFD fish monitoring during 2014 
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4.1.2 Fish species distribution 

The distribution and abundance of each fish species amongst all lakes surveyed during 2014 is shown 

in Figures 4.3 to 4.15.  The size of the circles indicates mean catch per unit effort (CPUE - mean 

number of fish per metre of net).  Details of the presence/absence of each species in each lake are 

also given in Appendix 2. 

Eels were widely distributed, being present in 25 out of 26 lakes surveyed (Fig. 4.3).  In general, 

salmonids were more abundant towards the north-western, western and south-western areas of the 

country (Figs. 4.4 to 4.7).  Sea trout were present in six lakes in the south-west, west and north-west, 

Upper Lake, Lough Caragh, Lough Brin, Glencullin Lough, Carrowmore Lake and Lough Beagh (Fig. 

4.5).  Juvenile salmon were recorded in nine lakes (Lough Fern, Lough Beagh, Lough Barra, Lough 

Easky, Carrowmore Lake, Glencullin Lough, Lough Corrib Upper, Lough Acoose and Glenbeg Lough) 

and adult salmon in eight lakes (Lough Fern, Lough Melvin, Carrowmore Lake, Lough Corrib Upper, 

Lough Corrib Lower, Lough Caragh, Lough Leane and Upper Lake) (Fig. 4.6).  Arctic char were 

recorded in six lakes in the NWIRBD and SWRBD (Lough Beagh, Lough Melvin, Lough Talt, Lough 

Caragh, Lough Acoose and Lough Leane) (Fig. 4.7).  Three-spined stickleback were also mainly 

restricted to the west and north-west of the country, being present in two lakes in the WRBD, four in 

the NWIRBD and one lake in the ShIRBD (Fig. 4.8). 

The native Irish lake fish fauna has been augmented by the introduction of a large number of non-

native species, introduced either deliberately, accidentally or through careless management, e.g. 

angling activities, aquaculture and the aquarium trade.  Many non-native species have become 

established in the wild, the most widespread including pike, perch, roach, rudd and bream.  The 

status of these species varies throughout Ireland, with much of the north-west and many areas in 

the west, south-west and east of Ireland still free from these species (Figs. 4.9 to 4.15).  Perch, 

followed by roach, then pike were the most widely distributed non-native species recorded during 

the 2014 surveillance monitoring programme, with perch (Fig. 4.9) being present in 18 lakes and 

roach (Fig. 4.11) being present in 12 of the 26 lakes surveyed.  Pike were captured in eleven lakes 

(two in the WRBD, two in the NWIRBD, one in the SWRBD and six in the Roscommon/Cavan area) 

(Fig. 4.10).  Rudd were recorded in five lakes (three lakes within the SWRBD, one lake in the NWIRBD 

and one in the WRBD) (Fig. 4.12).  Bream were recorded in five lakes, and roach x bream hybrids 

were recorded in eight lakes (Figs. 4.14).  Tench were recorded in four lakes. 
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Fig. 4.3. Eel distribution and abundance (CPUE) in lakes surveyed for WFD fish monitoring during 
2014 








































































































































































