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Introduction

This chapter has been prepared in accordance with Council Regulation (EC) No. 1100/2007 to
describe measures to be carried out within Ireland’s Western River Basin District (WRBD) eel
management unit for the recovery of the stock of European eel. The chapter will give an
overview of the physical characteristics of the WRBD and a detailed account of the habitat
available for three case-study catchments. The state of the current eel stock and the eel fishery
will be described and analysed for the WRBD and for these case studies. Local stocks and
fisheries will be analysed to estimate the current level of escapement at the catchment level.
The quality of the eel habitat will be assessed and pressures or risk factors will be identified.
Finally, we will describe current and future monitoring and management actions that will ensure
that target levels of escapement will be achieved.

Lead organisation :

The WRBD is managed by the Western Regional Fisheries Board (WRFB) and the North
Western Regional Fisheries Board (NWRFB) whose operational areas constitute the WRBD.
The WRFB and NWRFB are statutory bodies, established under the Fisheries Act 1980,
operating under the aegis of the Department of Communications, Energy and Natural
Resources. The RFBs are responsible for maintaining and improving environmental quality and
developing and protecting the fisheries resource within their regions. Eel fishing licences and
authorizations are issued on a Regional basis.

Author(s): WRFB / NWRFB
Area Covered: Western River Basin District

Contact details: (1) The Western Regional Fisheries Board
Weir Lodge
Earl's Island
Galway

T: 091 563118
E: info@wrfb.ie

(2) The North Western Regional Fisheries Board
Ardnaree House
Abbey Street
Ballina
Co. Mayo

T: 096 22788
E: info@nwrfb.com



1 Description of Management Unit

The Western RBD extends over 12,193 km?® and drains to the Atlantic Ocean, and adjacent
transitional and coastal waters (Fig. 1.1). The coastline extends for some 2,700 km. It
comprises 89 river catchments with over 14,200 km of river of which 52% are first order
streams. The basin area is rich in lakes with a total of 5,638 lakes of which sixty nine are
greater than 50 hectares (Fig. 1.2). Only 1% of lakes are greater than 50 hectares in size and
76% are less than 1 hectare in size. Of the 89 catchments, 64 are probably relevant for eel,
with the Corrib, Moy, Ballysadare and Garavogue catchments being the largest and most
important from the eel fishery point of view.

There are two main geology types, carboniferous (calcareous) and siliceous (non-calcareous)
which largely determine the productivity of the catchments and the growth and biological
characteristics of the eel stocks.
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Figure 1.1. The Western River Basin District.

11 List of Catchments

The WRBD eel stock is managed within the fisheries districts of Galway, Connemara and
Ballinakill (controlled by the WRFB), and Bangor, Ballina and Sligo (controlled by the NWRFB).
The WRBD includes only a very minor portion of the Limerick District in the ShIRBD.



The Galway District includes the catchments of the Corrib, Kilcolgan, Owenboliska, Owinriff,
Knock and Clarinbridge.

The catchments of the Connemara District include Ballynahinch, Cashla, Screeb, Invermore,
Owengowla, Scannive, Inverbeg, Nafurnace, Carrafinla and Gowlabeg.

The Ballinakill District includes the catchments of Ballinaboy, Erriff, Culfin, Dawros, Owenwee,
Carrownisky, Owenglin, Carrowbeg and the smaller catchments of Bunowen, Owennadornaun,
Cleggan and Traheen.

The Bangor District includes the catchments of Owenmore, Newport, Srahmore, Owenduff,
Moyour and the smaller catchments of Bellagarvaun, Owenabrockagh, Cartron, Carrowsallagh,
Glenamoy, Muingnabo, Gweedaney, Owengarve, Bunnahowna and Rossow.

The Ballina District is dominated by the Moy catchment but also includes the Easkey and the
smaller catchments of Belderg, Brusna, Cloonaghmore, Ballinglen, Leaffony,
Bellananaminnaun, Bellawaddy, Owenykeevan and Glenulra.

The most important catchments in the Sligo District are the Ballysadare and the Garvogue, with
smaller catchments including Drumcliff and Grange, Dunneill, Willsborough and Carney.

For more details on the catchments within each of the Fisheries District see Appendix 1.
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Figure 1.2. The fishery districts in the WRBD corresponding to the major catchments.

1.2 Habitat breakdown within Catchments

Quantification and classification of the available freshwaters within each RBD were calculated
with a GIS based on 1:50,000 Ordnance Survey of Ireland mapping. A statistical model relating
river reach characteristics (catchment area upstream and the stream link magnitude) to river



width measurements from a large number of sites across Ireland was used to estimate fluvial
wetted areas. Finally, the Geological Survey of Ireland related the water chemistry of ground-
waters to bedrock type so that the nature of waters could be estimated based on the underlying
bedrock. See section 3.2 of the national report for details.

The Galway district contains 60% of the freshwater wetted area of the WRBD and its waters are
predominantly calcareous (80%) and, hence, productive for eels (table 1.1 and figure 1.3). The
major catchments within the Galway district are the Corrib and Kilcolgan, containing 741 ha and
91 ha of fluvial water surface respectively. Other catchments within the district are modest, the
largest being the Owenboliska and Clarinbridge, both approximately 20 ha. The Corrib
catchment contains over 28,000 ha of lake-surface. The Kilcolgan and Owenboliska also
contain significant lake area at 319 ha and 303 ha respectively. The major transitional waters
include the Corrib Estuary (966 ha), Kinvarra Bay (573 ha), Oranmore Bay (355 ha),
Dunbulcaun Bay (205 ha) and Murree Lough (13 ha).

The Connemara district is relatively minor, containing just 6% of the wetted area of the WRBD.
The district is predominantly siliceous, with 90% of its waters falling within this class. The
Ballynahinch (49 ha) and Cashla (20 ha) catchments are the only systems of any significant size
in terms of fluvial area. However, lakes are common within the district and the Ballynahinch and
Cashla catchments contain the largest surface area of lakes also, at 1,151 ha and 477 ha
respectively. However, significant areas of lakes are also present within Invermore (332 ha),
Owengowla (196 ha), Scannive (157 ha), Inverbeg (100 ha), Nafurnace (85 ha), Carrafinla (71
ha) and Gowlabeg (29 ha). Important transitional water bodies occur at Camus Bay (1,074 ha)
and Roundstone Bay (757 ha).

The Ballinakill district is also relatively minor, containing approximately 4% of the wetted area of
the WRBD. Approximately 92% of its waters occur in siliceous areas. The important
catchments in terms of fluvial area include the Erriff (74 ha), Bunowen (34 ha), Dawros (27 ha),
Owenglin (21 ha), Carrownisky (19 ha) and Owenwee (18 ha). Significant lake areas occur
within the catchments of Ballinaboy (513 ha), Culfin (216 ha), Bundorragha (214 ha), Erriff (184
ha) and Dawros (175 ha). Significant transitional waterbodies occur within Westport Bay (1532
ha) and Clifden Bay (660 ha).

The Bangor district contains just 5% of the water surface area in the WRBD. While
predominantly siliceous, its waters are more productive than those of Ballinakill and
Connemara, with 35% classified as Calcareous. Its principle catchments are the Owenmore,
Owenduff and Newport rivers containing 149 ha, 64 ha and 61 ha of fluvial water respectively.
Lakes are concentrated within the Owenmore (1,002 ha), Srahmore (450 ha) and Newport river
catchments (445 ha). Significant transitional water bodies occur at Tullaghan Bay (1725 ha),
Newport Bay (935 ha), Sruwaddacon Bay (834 ha) and Furnace Lough (168 ha).

The Ballina district is the second largest in the WRBD, containing 18% of its freshwater. The
district is predominantly Calcareous with over 76% of its waters occurring within calcareous
areas. The Moy is the most important catchment in the district, containing 768 ha of fluvial
water and 7,551 ha of lakes. Other important catchments include the Easky and Cloonaghmore
each containing approximately 50 ha of fluvial habitat. The Easky catchment also includes 137
ha of lakes. Important transitional waterbodies are limited to Bunatrahir Bay (127 ha) and the
Moy Estuary (51 ha).

The Sligo district contains approximately 7% of the WRBD’s wetted area and it is predominantly
calcareous (86%). Important catchments include the Ballysadare and Garravogue which
contain 256 ha and 141 ha of fluvial surface respectively and 1,556 ha and 1,642 ha of lake
surface respectively. Important transitional waters are limited to the Garavogue Estuary (882
ha), the Ballysadare Estuary (872 ha) and the Drumcliff Estuary (403 ha).



Table 1.1. The catchments within the WRBD.

B Lacustrine @ > 1st order fluvial O 1st order fluvial

Surface-area Wetted area (ha)
Catchment Non calcareous > 1st order 1st order
(%) Lacustrine fluvial fluvial

Ballina 2473 26 7744 947 130
Ballinakill 604 95 1618 197 49
Bangor 998 58 2072 334 72
Connemara 434 89 2890 98 32
Galway 3761 20 28959 898 127
Sligo 1163 16 3318 395 63
WRBD 9433 33 46602 2869 473
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Figure 1.3. The distribution of the wetted area between the relevant Fisheries Districts and
habitats of the WRBD.

Detailed descriptions of case studies
Case studies are presented for the Corrib, Moy and Burrishoole catchments and for rivers of
west Mayo (Fig. 1.4). The Corrib catchment was selected as it is the most important catchment
for the eel fishery in the WRBD. Its character is intermediate between the calcareous western
half and the siliceous eastern half of the WRBD. The Burrishoole catchment is unexploited, but
it is a fully dedicated research system where all movements of fish into and out of freshwater
are monitored by the Marine Institute.
guarter of WRBD), including the Burrishoole, were selected as a case study because they are
typical of the western half of the WRBD. The results of Electrofishing surveys in seven such
catchments are presented as a third case-study. Finally, the Moy catchment is predominantly

calcareous and is representative of the eastern half of the WRBD.

The small catchments of west Mayo (north-western




Figure 1.4. Map of the WRBD showing case study catchments.

1.2.1. Habitat description - case study 1 : the Cor  rib catchment

The Corrib catchment area comprises about 3,000 km? and including the three large lakes of
Corrib, Mask and Carra. The largest of these, L. Corrib, lies 6 km upstream from the sea. It has
a deep (maximum 46 m) north basin and a very shallow (< 4 m) south basin with abundant
rooted vegetation. Lough Carra has extensive shallow (< 5 m) areas while Mask is relatively
deep (maximum 59 m). Eel can live at all these depths, though they may be forced to leave the
deepest parts of Lough Mask when a thermocline develops in warm, calm weather. All three
lakes are mesotrophic, the lowest total alkalinity being 1.5 mg per litre, although artificial
enrichment is becoming a problem.

1.2.2. Habitat description - case study 2 : the Bur  rishoole catchment

The Burrishoole freshwater catchment (Fig. 1.5) has a total area of 89.5 km?. It contains 45 km
of small shallow streams and three main lakes, brackish L. Furnace (141 ha) and two freshwater
lakes, L. Feeagh (410 ha) and Bunaveela L. (46 ha). The catchment is composed primarily of
dalriadan schists, gneiss and quartzites and the poor buffering capacity of the catchment leads
to low alkalinity values particularly in the western streams and loughs. The area is currently
undergoing severe hillside erosion due to over-grazing, contributing to peat siltation and
acidification of the streams and lakes. Exploitation of eels does not occur on the Burrishoole
catchment.



Figure 1.5. Map of the Burrishoole catchment

1.2.3. Habitat description - case study 3 : west Ma  yo rivers.

Rivers in the west of the WRBD are typically relatively shallow, fast flowing, mountainous rivers
discharging directly to the sea. Apart from the Burrishoole, lakes are relatively few, the largest
being L. Beltra on the Newport River and Carrowmore L. on a branch of the Owenmore. In
general, these rivers are acidic, oligotrophic and flow over non-calcareous geology.

1.2.3. Habitat description - case study 4 : the Moy  catchment.

The Moy Catchment covers 2,100 km? of primarily carboniferous limestone bedrock. The River
Moy is the most important in the catchment, with a main channel length of 90km. The main
River Moy network drains the eastern section of the catchment with 460 km of main channel
tributaries feeding into the main stem. The western part of the catchment has approximately
225 km of main stem channel length. There are some 278 lakes in the catchment, the largest
being L. Conn (48 kmz) and L. Cullin (10 kmz) and their tributaries. The southern third of L. Conn
lies on metamorphic rocks while the rest are in Lower-Carboniferous limestone. The lake is a
side-branch of the River Moy, approximately 25km from the sea in Ballina. The water is clear,
with an alkalinity of 1.9 and a conductivity of 234 cm™ and may be suffering from enrichment in
latter years.



2 Description and Analysis of Present Eel stocks

Data within the RBD as a whole is not sufficient for any firm conclusions regarding the status of
the stock to be drawn at this time. The status of the stock is estimated using a national model
as outlined in Section 5 of the National Report. The results of this analysis are shown in section
4 of this chapter.

Historical data collection is ongoing in the NDP Project (section 1.1 of National Report) and this
may facilitate some assessment of the stock to be made. It is intended to undertake eel specific
surveys in the first 3 years of the plan (section 7 of National Report).

National models are used to estimate the stocks in waters upstream of the tidal interface (see
National Report sections 5 and 9) and the results are presented in chapter 4 on silver eel
escapement. There is insufficient scientific information available to comment on stocks within
transitional waters, where the region’s fisheries occur.

There is a general paucity in information on glass eel and elver migration in the WRBD,
however, all available information indicates that runs decreased dramatically following 1982. In
Galway, eel runs were too low to warrant capture and transfer following 1987. In Burrishoole,
the elver run declined by 70-95% from 1980-1987/8. In other west coast rivers, including the
Shannon and the Erne it is known that elver were abundant in most years in the 1970s but were
very scarce in the 1980s and 1990s, with a report of even greater scarcity throughout Europe in
2001 (see also SHIRBD and NWIRBD sections).

Brown eel stocks may reflect the reduction in recruitment. Catch per unit effort has declined
considerably at the coastal end of some catchments (see section 2.2.1) where recruitment of
young eels is normally concentrated. Catch per unit effort has remained roughly static for
upstream fisheries that rely on immigration of more mature eels (see section 2.2.1). The quality
of the information makes it difficult to determine trends in CPUE within the WRBD.

There has been a clear reduction in the silver eel catch in the Galway Fishery on the Corrib
River since 1982 (Fig. 2.1). This may be an indication of a reducing stock, although the total
silver eel output for the catchment will need to be examined in detail.

In the unexploited Burrishoole system, the sex ratio of silver eels increased to 60% females by
1990 and female eel size has increased concurrently. The mean age recorded for migrating
female silver eels in Burrishoole is approximately 30 years and it is still to be observed as to
whether the silver eel output from catchments in kg/ha will be maintained in the next few years.

2.2.1. Stock description - case study 1: the Corrib catchment

The present status of the fishery is one of limited catches, declining stocks and poor
recruitment.

2.2.1.1 — Glass eel and elvers

Recruitment to the Corrib catchment dramatically reduced after 1984. A study on elver
migration into the Corrib catchment was undertaken between 1980 and 1982 (McGovern and
McCarthy, 1992). Elvers were recorded arriving from November onwards and ascending into
freshwater from April to June. Upstream ascent of elvers into L. Corrib and throughout the
system is difficult. It seems possible that mortalities are high (Moriarty 2001). Galway fishery
Annual Reports record that 100kg of elvers were trapped and transported in 1978, 75kg in
1984, 5kg in 1987 and runs were too small to warrant transportation since then.

2.2.1.2 — Brown eel

Stock would appear to have fallen in the lower basins (using CPUE as a proxy) and has
maintained itself in upper basins until 2001 (Moriarty 2001).

Surveys were carried out in the catchment in 1967, 1990 and in 2001 (Moriarty 2001). In the
southern basin of L. Corrib (nearest the sea) the catch in 1990 was less than half that of 1969




and large eels had become very scarce. CPUE in the northern basin was more or less the
same, medium and larger sized eels were more plentiful and smaller eels were fewer over the
same time period. Assuming that fyke net CPUE is proportional to the stock density, it would
appear that the stock in the southern basin has fallen to less than half its 1960s value while the
northern basin is more or less unchanged (Moriarty, 2001).

Table 2.1. Fyke net survey data for the Corrib catchment.

Effort No. / Weight (kg) Mean length  Growth rate
River Catchment  Date (net nights) 10 nets /10 nets (mm) mm/year
Corrib
R. Corrib 1979 20 115 15 402
R. Corrib 1990 125 24 3.8 427
L. Corrib, south basin 1969 144 27 5 413 30
L. Corrib, south basin 1990 605 19 - 431
L. Corrib, north basin 1967 152 30 - 459
L. Corrib, north basin 1968 290 13 1 406 28
L. Corrib, north basin 1990 345 30 - 499
L. Mask 1969 56 12 465 28
L. Carra 1969 142 5 476 30

2.2.1.3 — Silver eel

All the eels which survive to the silver stage and migrate to the sea have to pass through the
River Corrib and the city of Galway. The Galway Fishery comprises a weir with 14 coghill nets
that have been fished consistently by the state since 1978. The downward trend in silver eel
catch (Fig. 2.1) therefore probably reflects the decreasing stock in the greater Corrib catchment
and falling silver eel escapement.
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Figure 2.1. Annual silver eel catch (t) in the commercial Galway Fishery, Corrib System, for
1976 to 2004.
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2.2.2. Stock description - case study 2: the Burris  hoole catchment
2.2.2.1 — Glass eel and elvers

Little quantitative data on elver migrations are available. However, a total of 62.9 kg of elvers
were trapped in 1980 and this weight was estimated to be only a fraction of the total run. The
catches in 1982 were extremely poor and continued to be low for the remainder of the 1980's.
Captures of elvers dropped to 1.2 kg in 1987 and 14.6 kg in 1988. These figures show a
reduction in catch of between 70 and 95% between 1980 and 1987/88 (Poole 1994).

2.2.2.2 — Brown eel

In this unexploited catchment, fyke surveys for brown eel have shown little change in CPUE
since 1987 (L. Furnace lower). However, there has been a significant change in the length
frequency of the stock. Increased modal length from 1980-2000 supporting a reduction in
recruitment and changes in the stock structure (Fig. 2.2).
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Figure 2.2. Length frequencies for fyke net caught eel in L. Feeagh, 1988 and 2001.

2.2.2.3 — Silver eel

Annual monitoring of silver eel takes place in the Burrishoole catchment. It is the only
catchment in Ireland that gives a complete assessment of silver eel production (Poole et al.
1990; Poole et al. 1996).
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Counts of silver eel between the years 1971 (when records began) and 1982 averaged 4,400.
They dropped to 2,200 between 1983 and 1989 and increased again to above 3,000 in the '90s
(Fig. 2.3). The average weight of the eels in the run has been steadily increasing from 95 g in
the early 1970s to 215 g in the 1990s (Fig. 2.3). The increase in average weight has been
caused in part by a change from a predominantly male sex ratio to more than 60% females
(Poole et al. 1990) and in part by an increase in the size of females from 52 cm in 1987 to 55
cm in 2005 without any change in their mean age (Table 2.2). Both factors may indicate a
decrease in brown eel population density. Burrishoole eels are generally considered relatively
old and slow growing, typical of oligotrophic Irish waters. Growth rates in the more productive
waters in Ireland are generally faster than observed in Burrishoole.
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Figure 2.3. Annual silver eel catch in the Burrishoole System for 1971 to 2005.

Table 2.2. Summary statistics for the Burrishoole silver eel census showing pre 1980 and post
1995 silver eel numbers, biomass and production figures. Also included are the average
number of females and average biomass of females for the same periods.

Silver Eel 1971-1980 1995-2006
Average count 4409 3067
Biomass (kg) 436 662
Production (kg/ha) 0.9 1.4
Number of females 1626 2065
Biomass of Females 329 560

2.2.3. Stock description - case study 3: the West M ayo Rivers
2.2.3.1 — Glass eel and elvers

There are no data available for glass eel and elvers for West-Mayo rivers apart from the
Burrishoole system. Semi-quantitative information from Burrishoole indicated a 90% reduction
in abundance of elvers.

2.2.3.2 — Brown eel

Between 1991 and 2005, fish surveys were carried out in seven catchments in west Mayo.
Sites were electrofished using 3-fishing depletion with a 12-volt Safari Research 550D backpack
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electrofisher, and the area of each site was measured with a tape measure. Densities were
calculated using the Zippin formula, and represent, for the most part, minimum estimates. The
number of sites surveyed in each catchment varied from year to year depending on resources,
but have been more consistent in the years 2001-2005.

Reference Condition Modelling has been performed on the Burrishoole data (see Appendix 2
National Report). Preliminary results indicate a weak inverse relationship between eel density
and the number of lakes in the catchment and a significant decline in eel density with gradient.
There is a paucity of historic data that may restrict the applicability of RCM models in
establishing reference conditions. The RCM is dependent upon eel densities declining with
distance from the sea, which has been indicated in the UK by Knights et al. (2001), however,
this relationship is not evident in data from six systems sampled between 1991 and 2007 by
electrofishing surveys in the West of Ireland (Appendix 2 of the National Report) Of the six
systems three showed the expected negative relationships between eel density and distance,
while three showed a positive trend, though none were strong, with all r2 values being below
0.3. A possible reason for this is the presence of lakes in the Irish systems, which were not
commonly present in the UK examples. Lakes have been suggested as acting as barriers, or
delays, to eel migration upstream. There appear, from the preliminary analysis, to be weak
relationships between relative eel density and the number of lakes in a catchment and a
significant rate of decline in eel density related to gradient. While this relationship exists for data
collected between 2000 and 2001, further data gathering and mining is necessary to investigate
possibility of using the RCM to set historic, reference condition, base line abundances.

A paucity of historical data from the pre 1980 period may prove to be a limiting factor in the use
of RCM. RCM may prove more useful in the post-evaluation of management actions and in
assessing future changes in the density of local stocks.

2.2.3.3 — Silver eel

With the exception of the Burrishoole system, there is no information in relation to the status of
silver eels in West Mayo.

2.2.4. Stock description - case study 4: the Moy ca  tchment

2.2.4.1 — Glass eel and elvers

The elver run on the Moy has declined such that no catches were reported in 2007 although
monitoring is ongoing. An elver management programme commenced on the Moy Fishery in
2001 to conserve elvers and augment eel stocks in Loughs Conn and Cullin. Regular
examinations of the area around the weir in Ballina were conducted between the months of
March and June to check for signs of elver migration. Peak movements tended to occur during
spring tide periods.

Initially, elvers were hand netted as they congregated at the base of the weir. They were
temporarily accommodated at a holding tank at the Weir and subsequently transported to
various release locations around the two lakes.

More recently an elver trap was constructed at the first box on the weir but hand netting still
proved to be the most successful method of capture. Initially, annual catches of 13.5-36 kg of
elvers were attained but in the last three seasons numbers have declined dramatically to the
extent that no catches were reported in 2007. Nonetheless, elver movement is still monitored
each spring in Ballina (Fig. 2.4).
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Figure 2.4. Elver Collections on the Moy

2.2.4.2 — Brown eel

No stock size assessment is available for the Moy. Historical data exist from the Moy from
Moriarty (1973) and the Moy should therefore be a priority for re-survey. There is limited
information on survey catch, effort, eel size and eel diet (Moriarty, 1973) for L. Conn. CPUE in
1970 (18 eels per 10 net nights) was 25% lower than the average value for the Corrib from
1968-1990 (24 eels per 10 net nights). Growth (28 mm/yr) was slow but older eels were
relatively few (mean length 396 mm), possibly caused by over-fishing by the long-line fishery
(Moriarty, 1973).

2.2.4.3 — Silver eel

There is no information on silver eel escapement for the Moy Catchment. A single sample of
silver eels was measured in November 2005 (Fig. 2.5). Age and growth analysis is ongoing.
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Figure 2.5. Length frequency for fyke net caught silver eel in L. Conn, November 2005.

3 The WRBD Commercial Eel Fishery

3.1 Commercial capacity and effort
3.1.1 — Capacity/Effort: Glass eel and Elver
There is no commercial fishery for glass eels or elvers in the WRBD.

3.1.2 — Capacity/Effort: Brown eel

The primary methods of exploitation are summer fyke nets, baited long-lines and coghill nets.
The long-line has a very long tradition of use in the WRBD (Fig. 3.1a). The fyke net was
introduced in 1970 and adopted by some 40 crews. Licences are issued on a fisheries district
basis and annual catches are reported at this scale (Fig. 3.1b). No commercial fishing is
currently licenced within the Connemara, Ballinakill and Bangor districts. Fishing activity is
highly focused, with the majority occurring on the seven largest waterbodies. The level of
undeclared catch has not been recently quantified, but this may be as much as three to four
times the declared catch (McCarthy et al. 1994). The capacity of the brown eel fishery has
shifted from fyke-dominated to longline-dominated from 2001-2007. Furthermore, both the
capacity and the reported effort of the fishery increased over the same period.
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Figure 3.1 Capacity (a), level of reporting and reported effort of the WRBD brown eel fishery

3.1.3 — Capacity/Effort: Silver eel

The WRBD’s major silver eel fisheries are situated in Galway City and at Inishard at the outflow
of Lough Mask. Smaller fisheries are operated at other points on Lough Mask and one at
Lough Carra. A remarkable indoor trap for silver eel was operated in the town of Loughrea
where the Dunkellin River flows through a former watermill. A second eel weir exists farther
downstream on the same river. Substantial catches are made on the Mask-Corrib system.
There has also been considerable exploitation of silver eel on the River Moy and to a lesser
extent on the Garravogue and Ballisodare Rivers. In recent years there has been virtually no
fishing with coghill nets for silver eel on any of these fisheries. On the Moy, silver eel were
netted at three locations until 2004. Some silver eel are caught in fyke nets fished on Loughs
Conn and Cullin and there has been limited exploitation of silver eel in the Garravogue
River/Lough Gill and Ballysadare River/Lough Arrow catchments.

Overall, the silver eel fisheries capacity and effort have remained largely constant from 2001-

2007 (Fig. 3.2a). Catches are returned for a high proportion of the licences issued and most
returns are for active licences (Fig. 3.2b).

16



Q

30

25

20 ~
15 4
10 +
5
0 4

2001 2002 2003 2004 2005 2006 2007

Number of licences

m Coghill o0 Other Fykes m Fixed trap

(o)

35

30 |
25 - ]

20 | Il ] B
15 |

10 |

5

o

2001 2002 2003 2004 2005 2006 2007

Licences for silver-eel engines

H Issued @ Returned 0O Active

Figure 3.2 Capacity (a), level of reporting and reported effort (b) of the WRBD silver eel fishery

3.2. Commercial catch
3.2.1 — Catch: Glass eel / elver
There is no commercial glass eel or elver fishery in the WRBD.

3.2.2 — Catch: Brown eel

In spite of increasing capacity and effort the brown eel catch has decreased slightly or at best
remained static (Fig. 3.3). Certainly, the proportion of the national brown eel catch attributable
to the WRBD has decreased somewhat over the period 2001-2007. Nevertheless, the WRBD
brown eel fishery is important in a national context, accounting for 17.8-23.4 tonnes or 23-42%
of the contemporary national catch over this period.
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Figure 3.3. The brown eel catch in the WRBD.

3.2.3 — Catch: Silver eel

In contrast with the brown eel fishery, the silver eel capacity and effort has decreased slightly
from 2001-2007 and yet its reported yield has increased from 9.6-15.6 tonnes over this period.
The yield of the WRBD silver eel fishery is highly and increasingly significant in an Irish context
accounting for 28% of the 2001 catch and 45% of the 2007 catch (Fig. 3.5).
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Figure 3.4. The silver eel catch in the WRBD.
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Figure 3.5. The silver eel catch in the WRBD as a proportion of the national catch.

3.4 — Recreational Fishery

Recreational eel fishing is only carried out by a minority of anglers and there is no legal, or
voluntary, declaration of catch which is probably small. Recreational net, pot and line eel
catches are not differentiated as such and were included in the commercial catch returns.
Some "recreational” fishing takes place within the region controlled by the WRFB but not in the
NWRFB region (Ballina, Sligo and Bangor Districts).

4 Escapement — local stock modelling

The Eel Regulation requires that each Eel Management Plan reduce anthropogenic mortalities
so as to permit with high probability the escapement to the sea of at least 40 % of the silver eel
biomass relative to the best estimate of escapement that would have existed if no
anthropogenic influences had impacted the stock. Thus, the potential production of silver eels
(in biomass terms) for the WRBD prior to the decline in recruitment following 1982 was
estimated. The biomass of silver eels currently escaping from the RBD was also estimated.
Both of these estimates required a habitat based extrapolation of productivity information from
index catchments not necessarily within the RBD. RBD specific impacts were then imposed on
this potential productivity to derive an approximate estimate of current escapement. See
sections 5 and 9 of the National Report for details.

Pristine escapement for the WRBD is estimated at 173 tonnes, whereas current escapement is
estimated to be approximately 51 tonnes i.e. 30% of pristine (Fig. 4.1). The WRBD is not
currently achieving the 40% escapement target. If no management action is taken, escapement
will steadily fall until 2020, dropping to approximately 5%. Even with a complete closure of the
fishery, the escapement will only briefly rise to approximately 40% before commencing a long
and steady decline to approximately 15% in 2020.

Achievement of the 40% target will requires a recovery of recruitment, which in turn requires
concerted action across Europe through the implementation of the Eel Regulation. It will not be
possible for the WRBD to define realistic management actions that will achieve and maintain
40% escapement in the long term. Instead, interim measures are required, aiming at recovering
recruitment sufficiently so that management measures can be defined that achieve 40%
escapement. These interim measures involve setting target levels of anthropogenic mortality
that would achieve recovery of the stock within a given time frame provided the same low level
of pressure was achieved across Europe (see Section 5.3 of the National Report).
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The impact of the proposed management measures on anthropogenic mortality and the
timeframe for recovery of the recruitment are presented in Chapter 8 (i.e. the Management
Measures section).
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Figure 4.1. The proportion of pristine escapement estimated to leave Irish waters currently and
in the future under various management scenarios.

5 Environmental quality assessment

5.1 Water Quality

In the Western RBD the main surface water pressures derive from water abstraction, water flow
regulation, morphological alterations (drainage and river defence works), point sources (from
industrial and urban wastewater mainly) and diffuse sources (urbanisation, agriculture, forestry
and peat harvesting). The main morphological pressures arise from channelisation and
dredging impacting bed slope, side slope and flow changes. This activity occurs mainly in the
eastern part of the basin, east of L. Corrib, L. Carra and L. Mask. Impoundments by dams also
give rise to some impacts on lakes. Land use such as peat extraction, coniferous forestry and
urban impact are also important pressures. Morphological impact for transitional and coastal
waters is low. Point source pressures identified for surface waters include waste water
treatment plants, storm overflows, integrated pollution control licences and waste treatment
plants. The overall vulnerability of surface waters within the WRFB is significant or probably
significant in most of the eastern half of the WRBD (Fig. 5.1). The protection and improvement
of the habitat quality in these areas will be the remit of the WFD WRBD board.
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Figure 5.1. The vulnerability of WRBD surface waters assessed under the WFD RBD
characterisation report.

5.2 Obstacles to migration

Water levels are regulated by means of a weir on the River Corrib at Galway. There are several
canals and disused millraces which link the Corrib river to the estuary and circumvent the
regulating weir. The flows through these are significant during-periods of low discharge over the
weir. There is evidence that upstream migration in the Corrib system is difficult and mortality is
high (Moriarty 2001).

In the Ballina district there are no significant natural or man made barriers to the upstream
migration of elvers or escapement of silver eel downstream of Loughs Conn and Cullin. A man
made weir on the Owengarve River (Curry River), an important tributary of the upper Moy,
includes a fish pass which, in low water conditions, facilitates the upstream migration of elver.

In the Sligo District, two sets of natural falls on the Ballysadare River present a significant
obstruction to the upstream migration of elver. However, water levels at the Ballysadare falls
rise and fall with the tides and this significantly reduces their impact on elver migration which is
further mitigated by a fish pass which elvers can pass through. Upstream of Ballysadare at
Colooney, another significant falls, which is not tidal, may impact on elver migration. As with the
downstream falls, a fish pass has also been installed which assists elver in their upstream
migration.

There are two hydro electric installations on the Ballysadare River one located at the falls in
Ballysadare and the other located at the falls in Collooney. These hydro stations are located to
one side of the river at each location with a race leading to the turbines. There is no data to
suggest that either is responsible for silver eel mortalities. There are no hydro electric
installations in either the Ballina or Bangor District.
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Over the coming months potential barriers to eel migration will be assessed as to their
impermeability.

5.3 Contaminants

The level of contamination of eels was assessed for silver eels caught at the Galway weir in
Galway City, and for eels from Corrib, Conn and Burrishoole (See Sec. 3.4.2 of the National
Report). The results indicated persistent organic pollutants were relatively low in the Irish eels
sampled to date, with the possible exception of dioxin levels in the Burrishoole eels. Further
sampling may be required and investigation into potential point source influences is also
merited. These low levels relative to many other countries was corroborated by recent data for
Ireland (Lake Furnace and River Owengarve) which also showed low PCB levels for eels
(Santillo et al., 2005).

5.4 Anguillicola

The level of infection of eels by Anguillicola was assessed for silver eels caught at the Galway
weir in Galway City, and for eels from Corrib, Conn and Burrishoole. The results indicate that
Anguillicola has spread into the Corrib and Moy catchments but not the Burrishoole (see Sec.
3.4.2 of the National Report).

6 Stocking
6.1 Previous Stocking

Management of the Corrib eel fisheries, apart from structural improvements to existing eel weirs
and restrictions to brown eel fishing, has been minimal. Historically, moderate amounts of
elvers were translocated through the Corrib catchment until the late 1980s when runs of elvers
became prohibitively poor. The results of a small sampling survey undertaken in 1990
(Moriarty, 1991) indicated that the stocks of brown eel were considerably reduced and
concluded that poor recruitment rather than intensity of fishing could explain the decline. A
precautionary approach of maintaining the fishing effort at its current level was recommended.
In the 1990s, stock enhancement by transferring glass from the neighbouring R. Erriff was
carried out in the catchment. (Table 6.1). Recent official stocking in the WRBD is low and only
occurs in the Moy catchment with 13.5kg being translocated in 2005. There has been some
unofficial stocking of the Corrib system but data are unavailable for these actions.
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Table 6.1. Translocation of elvers within the WRBD

Source Recipient Quantity
District Location Elver run District  Location kg
1978 Galway Galway fishery excellent Galway Corrib catchment 100
1982 Galway Galway fishery excellent Galway Mask and Carra ?
1984 Galway Galway fishery excellent Galway Lough Corrib (north) 75
Galway fishery

1987 Galway and canals good Galway Corrib and Mask 10

small
1988 Galway Galway fishery small Galway Corrib and Mask numbers
1989 Galway Galway fishery very poor | Galway none none
1990 - | Galway Galway fishery very poor | Galway none none
? Ballinakill  Erriff ? Galway Corrib catchment 70
1997 Ballinakill  Erriff ? Galway Corrib catchment 12
1998 Ballinakill  Erriff ? Galway Corrib catchment 2
2001 Ballina Moy estuary Very poor | Ballina Conn and Cullin 13
2002 Ballina Moy estuary Very poor | Ballina Conn and Cullin 21
2003 Ballina Moy estuary Very poor | Ballina Conn and Cullin 36
2004 Ballina Moy estuary Very poor | Ballina Conn and Cullin 0
2005 Ballina Moy estuary Very poor | Ballina  Conn and Cullin 13.5

6.2 Stocking as Part of the EMP

Stocking is currently being considered as a potential management option (see Section 7.5 in the
National Report). However, this option requires further investigation and feasibility assessment,
which will be guided by the Eel Scientific Committee (see chapter 6 National Report).

7 Monitoring
7.1 Escapement Monitoring

The national approach to escapement monitoring has been outlined in chapter 7 of the National
Report.

7.2 Sampling of Catch and Effort, present and futur e
Given the proposed closure of the fishery, sampling of catch and effort will not be required.

7.3 Catch Sales/Dealers/Export
This section is dealt with in the National Report under Section 4.3.

8 Management Measures
8.1 Management actions

Scientific advice has indicated that the WRBD silver eel escapement from freshwaters is
currently approximately 30% of pristine production (EU target = 40%) and will decline as a
consequence of poor and declining recruitment over the last 18+ years to approximately 5% in
2020 (see Fig. 4.1). International stock assessment has related the likelihood and time-frame of
recovering recruitment to levels of anthropogenic mortality. Recovering recruitment will allow
Ireland to define management measures that ensure 40% escapement. In the interim, recovery
of recruitment is an appropriate alternative target that can be directly linked to management
actions (see section 5.3 of the National Plan).

Anthropogenic (human) mortality must be reduced across Europe by 85%, on average, just to
halt the decline in the extremely low level of current recruitment. It should be noted that current
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recruitment is expected to lead to much lower levels of silver eel escapement than currently
observed. Merely halting the decline is scientifically unacceptable and management actions
must aim above this level. The closer to zero that mortality is reduced; the more assured we are
of achieving a recovery and the quicker the recovery will occur (see Fig. 8.1 and chapter 5 of
the National Report).
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Figure 8.1. The relationship between time-frame to recovery and the level of anthropogenic
mortality for the WRBD resulting from combinations of fishery reduction and trap and transport
of the Ballysadare silver eels around the hydropower stations. The darker the shade the faster
the recovery and the safer the action. White does not stop the decline in recruitment.

Management Action No. 1. Reduction of fishery to ac  hieve EU target
Action 1a: Cease fishery and close eel market

Timescale: 2009
Review: 2012, 2015, 2018

Given the implications of the scientific advice, the consideration of practical management
implications and the need to conserve and recover the stock in the shortest possible timeframe
(contingent upon equivalent actions across Europe), the precautionary approach is being
adopted in accordance with the recommendations of the National Eel Working Group and the
eel fishery will be ceased and the market closed. Consequently, there will be a need for an
increase in targeted eel protection and patrols for eels.

Action 1b: The proposed legislation will prohibit the possession of eels and this will therefore
prohibit angler anthropogenic impact.

Action 1c: Diversification of fishery

CFB and eel fishermen will be engaged in investigating possible diversification for the former
commercial fishermen.
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Management Action No. 2. Mitigation of hydropower
Action 2a : Trap & Transport : not currently applicable

Review: 2012, 2015, 2018 and annual review of quantity trapped and transported v
escapement estimate

Action 2b : Quantify Turbine Mortality and morbidity

Timescale: 2009-2011 with precision estimate
Review: 2012, 2015, 2018

Almost half of the wetted area of Ireland is behind hydropower barriers that are known to impact
on eel. The average reported mortality for turbine passage is 28.5% (ICES estimate). Mortality
rates are highly variable and there is inevitable size selectivity. Empirical data is currently
lacking for Ireland. Such barriers impact significantly on Ireland's ability to meet eel
escapement targets and Ireland's ability to produce large female eels needed to support a stock
recovery. Estimates of mortality and morbidity are required for the hydropower facilities on the
Ballysadare and Robe rivers.

A standard methodology will be developed by the Eel Scientific Committee to enable reasonably
precise estimates of turbine mortality and morbidity to be calculated. This information will allow
an estimate of the requirement of trap and transport to be calculated.

Action 2c : Engineered solutions

A long term strategy that may involve turbine design and modification and modification/creation
of alternative downstream routes. Trap and transport will be employed until the efficacy of
engineered solutions has been demonstrated (see section 3.5.1 of the National Report).

Action 2d: Other solutions (e.g. Migromat ™)
Aids to increase the efficiency of mitigation measures will be evaluated on an on-going basis as
appropriate.

Action 2e: New turbine Installations

Ensure that all new installations should include an evaluation of all direct and indirect impacts
on eels and that measures are undertaken so as to minimise these impacts. The efficacy of
screens should be monitored for at least the first 3 years following installation (see section
3.5.2.2 of the National Report).

Management Action No. 3. Ensure upstream migration at barriers

Action 3a : Existing barriers (including small weirs etc.)

It is not currently known to what extent existing barriers impede upstream migration of eels in
Ireland. This will be dealt with through the monitoring programme described in Chapter 7 of the
National Report. Following this evaluation, management measures will be considered as
appropriate with a view to improving accessibility and negating any current impact.

Action 3b: New potential barriers

Ensure that all new installations should include an evaluation of all direct and indirect impacts
on eels and that measures are undertaken so as to minimise these impacts (see section 3.5.2.2
of the National Report).

Action 3c: Assisted migration and stocking
In the event of a stocking programme being shown to be likely to yield a net benefit to the stock,
this will be carried out in accordance with Chapter 6 of the National Report.

Management Action No. 4. Improve water quality

Action 4a: Ensure compliance with the Water Framework Directive
Timescale: 2015
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Review: 2012, 2015, 2018

Action 4b: Fish health and bio-security issues
Timescale 2009

Review: continuous

Refer to Chapter 8 of the National Report.

8.2 Projected impact of management actions

The management actions proposed for the WRBD will result in no fishing mortality and minor
turbine mortality. According to the stock assessment of Astrom and Dekker (2007), this should
result in recovery of recruitment within approximately 80-85 years assuming the average level of
European anthropogenic mortality is reduced to a comparable level.

8.3 Raising awareness of the state of the stock

Raising public awareness among the wider public on eels as a species in serious decline
through educational and awareness raising programmes.

Ensure that consideration of eels is included in Environmental Impact Assessment, Water
Framework Directive Programme of Measures, and relevant land and foreshore management
(e.g. drainage and dredging operations.

9 Post EMP monitoring

The national approach to post EMP monitoring has been outlined in chapter 7 of the National
Report.
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Appendix | - Water bodies in the WRBD and their est  imated productivity

Catchment surface area (km2) Cat. (km2)
Fluvial wetted area (ha) Fluv. (ha)
Lake wetted area (ha) Lake (ha)
Non-calcareous geology (%) N.-calc. (%)
Estimated pristine production (kg) Prist. Pot. (kg)
Estimated current potential production (kg) Curr. Pot. (kg)
Estimated current escapement (kg) Curr. Esc. (kg)
Prist. Curr. Curr.

Cat. Fluv. Lake N.-calc.  Pot. Pot. Esc.

(km2) (ha) (ha) (%) (kg) (kg) (kg)
Ballinglen (River) Ballina 44 19 1 0 99 64
Belderg (River) Ballina 21 5 45 100 97 55
Bellananaminnaun
(River) Ballina 19 7 0 0 35 23
Bellawaddy (River) Ballina 19 6 0 0 30 19
Brusna (River) Ballina 96 46 5 23 218 144
Cloonaghmore (River) Ballina 133 55 4 0 293 194
Easky (River) Ballina 99 55 138 46 690 440
Glenulra (River) Ballina 8 3 0 0 15 9
Leaffony (River) Ballina 35 10 0 0 50 33
Moy (River) Ballina 1977 867 7552 26 46445 22893
Owenykeevan (River) Ballina 22 5 0 0 25 17
Ballinaboy (River) Ballinakill 31 6 513 100 1003 577
Bundorragha (River) Ballinakill 48 15 214 100 443 252
Bunowen (River) Ballinakill 76 34 14 100 93 53
Carrowbeg (River) Ballinakill 44 16 47 53 212 133
Carrownisky (River) Ballinakill 51 19 76 100 184 105
Cleggan (River) Ballinakill 11 2 14 94 34 20
Culfin (River) Ballinakill 21 8 216 100 433 247
Dawros (River) Ballinakill 53 27 175 76 538 329
Erriff (River) Ballinakill 167 74 184 95 538 310
Owenglin (River) Ballinakill 37 21 56 91 170 100
Owennadornaun Ballinakill 15 4 24 100 54 31
Owenwee (River) Ballinakill 46 18 81 100 191 109
Traheen (River) Ballinakill 6 2 4 75 16 10
Bellagarvaun Bangor 35 13 23 99 71 40
Bunnahowna (River) Bangor 10 3 0 62 9 5
Carrowsallagh (River) Bangor 9 2 14 25 67 44
Cartron (River) Bangor 12 3 17 96 41 23
Glenamoy (River) Bangor 85 29 2 90 69 41
Gweedaney Bangor 13 3 0 100 6 4
Moyour (River) Bangor 44 16 61 24 327 214
Muingnabo (River) Bangor 37 14 1 100 29 17
Newport (River) Bangor 147 61 445 61 1578 991
Owenduff Bangor 128 64 39 99 202 114
Owengarve (River) Bangor 29 11 0 67 32 19
Owenmore (River) Bangor 334 149 1003 37 4433 2844
Owennabrockagh Bangor 23 12 19 60 98 62
Rossow (River) Bangor 9 0 0 12 0 1
Srahmore (River) Bangor 84 25 450 96 427 617 617
Ballynahinch (River) Connemara 173 66 1152 79 3131 1886
Cashla (River) Connemara 78 24 477 100 968 552
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Prist. Curr. Curr.
Cat. Fluv. Lake N.-calc.  Pot. Pot. Esc.
(km2) (ha) (ha) (%) (kg) (kg) (kg)

Gowlabeg (River) Connemara 11 2 29 100 60 34 -
Invermore (River) Connemara 37 9 291 100 580 330 -
Owengowla Connemara 34 9 196 100 396 228 -
Screeb Connemara 41 10 333 79 882 533 -
Stream (L. Carrafinla) Connemara 7 0 71 100 137 78 -
Stream (L. Inverbeg) Connemara 14 3 100 100 199 113 -
Stream (L. Nafurnace) Connemara 23 4 85 100 172 98 -
Stream (L. Scannive) Connemara 16 3 157 100 309 176 -
Clarinbridge (River) Galway 116 23 2 0 124 81 -
Corrib (River) Galway 3136 847 28022 18 82059 48455 13371
Crumlin (River) Galway 24 6 167 100 334 190 -
Kilcolgan (River) Galway 354 104 304 0 2029 1338 -
Knock (River) Galway 24 7 64 100 137 78 -
Owenboliska Galway 90 32 319 100 678 386 -
Owenriff [South

Galway] Galway 17 6 83 100 172 97 -
Ballysadare (River) Sligo 640 256 1556 14 8239 5408 -
Carney (River) Sligo 14 5 0 0 25 15 -
Drumcliff (River) Sligo 61 26 115 0 701 462 -
Dunneill (River) Sligo 25 11 0 38 42 27 -
Garvogue (River) Sligo 369 141 1642 19 9609 5092 -
Grange (River) Sligo 35 14 0 0 70 46 -
Willsborough (Stream) Sligo 19 6 4 50 34 -
WRBD 9433 3342 46602 33 170397 96940 51100

Figures in bold represents estimates based on data specific to that catchment (i.e. catch based
estimates or total counts).
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