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Chapter 2 Study Area
2.1 The Shannon River & Estuary
The River Shannon (figure 2.1) is the largest river in the British Isles, with a catchment area
of 11,700 Km2. Including the estuary and the River Feale, the catchment drains a total of
16,865 Km2. The river has a total main channel length of almost 400Km of which 1/4 is
estuarine. The catchment area of the river, including that of the estuary, covers
approximately 1/6 of the area of the Republic of Ireland. The flat central plain of Ireland,
over which much of the Shannon flows, is mainly underlain by carboniferous limestone
covered by glacial drift. Legend has it that the River Shannon was named after Lady Sinann –
a granddaughter of the mythical King Lear.

Plate 5 Ardnacrusha Hydroelectric station on the Lower River Shannon.

The river rises in a pool known as the Shannon Pot (152m a.s.l.) on the slopes of Cuilcagh
Mountain in Co. Cavan. The river falls 104m in the first 14km of its journey from its source to
the confluences with Lough Allen. Downstream of Lough Allen, the Shannon begins its slow
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meandering journey across Ireland’s central plain sometimes braiding into distributaries and
swelling into large loughs. In the 185km between Battlebridge, at the confluence of the
Lough Allen canal, and Killaloe at the lower end of Lough Derg the river falls only 12m. This
gives the river the gentlest gradient of any of the large rivers in Europe (Heery, 1993, Nairn
et al, 1988).
The Shannon has a total surface water area of 41,000ha of surface waters upstream of
Limerick City, which drains a total catchment area of approximately 11,800km 2. The
catchment area from the source to the Lough Allen outlet is 425 km 2. The catchment area
from the Lough Allen outlet to the Lough Ree outlet is 415 Km 2. This section contains major
tributaries such as the Inny River (1,184 Km2), Boyle River (653 Km2), and the River Camlin
(339 Km2). The catchment area for the river between the Lough Ree outlet and the Lough
Derg outlet is 5,833 Km2. The Rivers Suck (1,619 Km2), Brosna (1,166 Km2), Little Brosna (549
Km2), Cappagh/Kilcrow (394 Km2), Nenagh (326 Km2) and Graney (293 Km2) rivers are major
tributaries confluencing along this middle section of the river. The catchment area from the
Lough Derg outlet to Limerick City is 1,431 Km2. The Mulkear River (660 Km2) joins the
Shannon along this section. There are a number of large lakes located within the upper
Shannon catchment area, including Loughs Allen, Key, Gara, Boderg, Bofin, Forbes, Sheelin,
Ree, Ennel and Owel. The largest of the Shannon lakes, L. Derg, with a surface area of
117km2, and mean depth of 7.55m. The five largest lakes in the system, Loughs Derg, Ree,
Allen, Sheelin and Ennel comprise almost 70% of the catchments 41,400ha of surface water.
The River Shannon is a regulated river system, with numerous weirs and sluices to facilitate
navigation and flood control. The most significant of these are located at or downstream of
the outflows of Loughs Allen and Ree and at Meelick, Tarmonbarry, and Rooskey. In addition
to these structures, a hydroelectricity generating station is located at Ardnacrusha,
immediately upstream of Limerick City. The hydroelectric scheme involves a regulating weir
on the Shannon at Parteen which diverts water via a 12.6 Km headrace to an 86 MW
hydroelectric generating station at Ardnacrusha. This reduces the old channel flow to a
paltry statutory minimum discharge of 10 m3sec. Ardnacrusha discharges via a 2.4Km
tailrace into the old river. The average annual discharge of the River Shannon is 176m 3sec-1.
This discharge drops to an average of 99m3sec-1 in summer months and rises to an average
of 274m3sec-1 during the winter. The maximum volume of water that can pass through the
power station at any given time is 400m3sec-1 and on occasions of ‘high water’ (i.e. when the
level of Lough Derg exceeds 33.56m O.D.) the regulating gates at Parteen are brought into
operation. By lifting these gates it is possible to ‘spill’ the excess volume of water needed to
regulate the river down the original course of the river.
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Figure 2.2 Map of the of the River Shannon catchment with the location of Artdnacrusha and
Parteen Regulating weirs indicated.
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Figure 2.3 Map of the of the Lower River Shannon catchment with the extent of the current study
area indicated.
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The catchment area of the Shannon estuary (Limerick City to the mouth of the river,
including the River Feale) is 5,002 Km2. The estuary which has numerous embayments and
tributaries is 97 Km long and extends westwards to the Atlantic. The tidal range in the
upper Shannon estuary is the largest on the Irish coast, and this, coupled with the large area
of the estuary, means that the tidal movement is extremely large. Tidal influence is present
at Corbally falls and Ardnacrusha and no major obstructions to eel migration lie on the 15
Km stretch of the old River Shannon between Corbally falls and Parteen. Tides in the estuary
are semidiurnal and the mean high and low water levels at a number of positions in the
estuary are shown in table 2.1.

Plate 6 Parteen Regulating Weir.

The bulk of the runoff entering the Shannon estuary enters at the head of the estuary
through the River Shannon, with lesser contributions from tributaries entering along the
course of the river. The Maigue and Deel are major tributaries extending into County
Limerick with catchment areas of 1000 Km2 and 426 Km2 respectively. The Bunratty
(Owenogarney) and Fergus rivers enter from the north. The catchment area of the Bunratty
River is 233 Km2 and the catchment area of the River Fergus is 1043 Km2. The Feale is the
most westerly tributary and enters from the south. The catchment area of the Feale is 1170
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Km2. There is a paucity of long term flow records for the lower reaches of tributaries
discharging into the estuary. McCartaigh (1997) reported that the average flow in the River
Feale at Listowel for the period 1946-1992 was 21.23 m3 sec-1, with the 95 percentile flow
for this period at 1.37 m3 sec-1. This author also reported that the long average runoff in the
River Maigue at Castleroberts (5km upstream of Adare) was 12.66 m3 sec-1. In table 2.2,
data regarding the lowest flows and 95 percentile flows provided by Stapelton (1998) for
rivers discharging into the Shannon estuary is presented.

Plate 7 The River Ratty (Owenogarney) at Bunratty, Co Clare.

In the lower estuary at Beal Point, there is a large sand bar. The most significant embayment
is the broad and shallow Fergus estuary. Other embayments are Clonderlaw bay,
Poulnasherry Bay and estuaries of the main rivers. In the embayments and upper reaches of
the estuary, vast expanses of mudflats are exposed at low water. The total area of tidal flats
is estimated to be 110 x 106 m2 with extensive mudflats being a particular feature of the
Fergus estuary (McMahon, 1998). In the lower estuary, to the west of Foynes, the mudflats
are less extensive and are confined mainly on the embayments.

__________________________________________________________________________________________
www.EuropeanEel.com| www.ecofact.ie |www.OldRiverShannon.com
Page | 30

Biology and Management of European Eel (Anguilla anguilla, L) in the Shannon Estuary, Ireland
__________________________________________________________________________________________

Plate 8 The River Feale at Finuge Weir, near Listowel, Co Kerry.

Plate 9 Ennistymon falls on the River Inagh, Co Clare.
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2.2 Fish community of the River Shannon and Estuary
The fish community found in the Shannon is like that of Ireland as a whole and includes a
large proportion of introduced species. McCarthy (1997) reported a total of twenty three
freshwater fish species in the catchment area above Limerick and noted that the fish
community includes a large proportion of introduced species. Dace (Leuciscus Leuciscus, L)
and Chub (Leuciscus cephalus, L.) have been illegally introduced into the Shannon system in
recent years bringing the current number of species in the river system to twenty five. The
fish community includes the catadromous European eel and Flounder (Platichthys flesus, L.)
and the anadromous Sea (Peteromyzon marinus, L.) and River (Lampetra fluvialitis, L.)
Lampreys, Atlantic salmon (Salmo salar, L.), and Smelt (Osmerous eperlanus, L.). The
Shannon also contains a variety of resident, or largely within catchment migratory species.
This group includes the Pollan (Coregonus autumnalis, L.), Brown trout (Salmo trutta, L),
Northern Pike (Esox lucius, L.), Perch (Perca fluvialitis, L.) and members of the cyprinidae
family; Bronze Bream (Abramis brama, L.), Roach (Rutilus rutilius, L.), Tench (Tinca tinca, L.),
Minnow (Phoxinus phoxinus, L.) Gudgeon (Gobio gobio, L.) and Rudd (Scardinius
erythrophthalmus, L.)
The fish community of the estuary includes a wide range of marine and euryhaline species
and contains at least 4 fish species listed under Annex II of the EU habitats directive; the
River lamprey (Lampetra fluvialitis, L.), Sea lamprey (Petromyzon marinus, L.), Atlantic
salmon and other nationally rare fish such as Smelt are abundant. The fishing rights of the
entire River Shannon above Limerick city are controlled by ESB, while the fisheries of the
Shannon estuary area are controlled by the Shannon Regional Fisheries Board and riparian
owners. The Shannon fisheries are managed in collaboration the Shannon and Central
Regional Fisheries Boards and the Marine institute. Management programmes dealing with
salmon, eels, brown trout and coarse fisheries have been initiated and funded in the past by
ESB.
Few studies on fish species within the Shannon estuary have been undertaken. O' Sullivan
(1984) studies the seasonal changes in the intertidal fish and crustacean populations of
Aughinish Island in the Shannon Estuary. Monthly samples of intertidal fish were collected
and a total of 13 fish species were identified. Of these the Common Goby Pomatoschistus
microps was the most common and widespread species. The Shannon estuary is a popular
area for sea angling (Dunlop & Green, 1992). The principal species targeted by anglers are
Flounder (Platichthys flesus), Bass (Dicentrarchus labrax), Greater Spotted Dogfish
(Scyliorhinus stellaris), Bull Huss (Scyliorhinus caniculus), Thornback Ray (Raja brachyuran),
Conger (Conger conger), Plaice (Pleuronectes platessa), European eel (Anguilla anguilla),
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Whiting (Merlangius merlangus), Pollack (Pollachius pollachius), Ballan Wrasse (Labrus
bergylta), Tope (Galeorhinus galeus), Grey Thick Lipped Mullet (Crenimugil labrosus) and
Smooth Hound (Mustelus asterias).

Plate 10 The lower River Maigue in the grounds of the Castleroberts Fishery down to Adare. These
weirs were installed as part of a misguided 'fisheries enhancment' measure to restor angling pools.
What they have done is prevented the hydrogeomorphological recovery of the river, and these act
as barriers to migration to eels and other species sucgh as River lamprey Lampetra fluvialitis. Adare
manor. The OPW installed over 10 of these concrete weirs on the Lowewr River Maigue from

2.3 Ecological importance of the Lower River Shannon and Estuary
The Lower River Shannon is an area of high ecological interest supporting a range of species
listed by the EU ‘Habitats’ Directive. The Shannon estuary is the largest estuarine complex in
Ireland and has a rich diversity of species and biotopes. From a botanical perspective, the
only national population of Scoenoplectus triqueter (Triangular club-rush) occurs in the area,
and other rare plants including the Lesser Bulrush (Typha angustfolisa), Summer snowflake
(Leucojum aestivum), Meadow barley (Hordeum secalinum), and Golden dock (Rumex
maritimus) are present. Most of the estuarine part of the site has been designated a Special
Protection Area (435, SI 2110 of 1997), under the EU Birds Directive (79/409/EEC), primarily
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to protect the large numbers of migratory birds present in winter. Over 51,000 wintering
wildfowl were counted in the estuary during 1995-6 and the figure for 1994-5 was 62,000.
These numbers are made up of a number of Annex I bird species and various numbers of
gulls, terns, ducks, divers, waders and geese (Duchas – The Heritage Service, unpublished
data). This is the most important coastal site in Ireland for a number of the waders including
Lapwing, Dunlin, Snipe and Redshank. The Shannon estuary also holds the only resident
population of Bottle nosed dolphins in Ireland, and otters, which are listed under Annex II of
the ‘habitats directive’, are also present.
2.4 Economic importance of the River Shannon and its estuary
The river has long been of importance to the inhabitants of Ireland. In Mesolithic times
fishing for salmon and eel was an important source of food and the river has been an
important artery of transportation since the earliest times. During the first millennium,
Viking long boats sailed up the river though the midland bogs to loot the medieval
monastery at Clonmacnois and established a town at Rindoon on Lough Ree. River and canal
traffic throughout the Shannon system peaked in the mid 1800’s, and commercial transport
of commodities such as coal, ale, sugar and grain took place on the system as well as
passenger transport via commercial steamers. By the early 1900’s Ireland’s railway system
had replaced the waterways as a means of transporting both goods and passengers and by
1960 only one trading vessel remained in operation on the Shannon. In more recent times
the river system has become important for its recreational value and cruise operations and
angling, are important sources of revenue throughout the catchment. Apart from the direct
use of the Shannon in electricity generation at Ardnacrusha, the river is of importance to
many other industrial users. Other ESB generating stations, i.e. Lanesborough and
Shannonbridge use the waters of the Shannon for cooling purposes. Abstractions for use in
industries are common throughout the catchment, as is the use of the Shannon system as a
water supply for Limerick City and many areas throughout its catchment. The Shannon
estuary continues to be of national importance and major ports are operated at Foynes and
Limerick. Industries along the estuary include Alumina smelting at Aughinish Island, cement
production at Limerick, electricity generation at Moneypoint and Tarbert, and food
processing along the Deel estuary. Shannon International Airport is located near the mouth
of the River Fergus. The Shannon estuary is also an important area for commercial salmon
fishing.
2.5 Water quality of the River Shannon and its estuary
The catchment of the Shannon estuary is administered under three hydrometric areas by
the Irish Environmental Protection Agency (EPA) (MacCarthaigh, 1997). The location of
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these hydrometric areas is given in figure 2.3. Recent monitoring of water quality of these
areas has shown a wide range of water quality (Lucey et al, 1999, Clabby et al, 1992,
Stapelton et al, 2000). McGarrigle et al, 2002 reports on the 1998-2000 survey of water
quality in Ireland. Table 2.3 summaries the results for the catchment area of the Shannon
estuary. Many lakes in the Shannon catchment currently have enrichment problems
(Bowman, 1998). The Maigue and Deel, which flow into the Shannon estuary, are
considered to be significantly affected by pollution from agricultural sources and domestic
sewage. Monitoring found that these rivers had phosphate levels higher than 30 ug/L at all
38 sites surveyed during 1995-1997 (Stapelton et al, 2000).
Water quality in the Shannon estuary is generally good; however localized pollution from
industrial and municipal sewers occurs in the upper estuary (Mansfield et al, 1978, Anon,
1997). Mansfield et al (1978) reported that there was deterioration of water quality in the
upper Shannon estuary, due mainly to the discharge of untreated sewage, and also
industrial wastes mainly of an organic nature, from Limerick city and environs. It was
concluded that future increased waste discharge might interfere with the beneficial uses of
the estuary, particularly as a zone of passage for migratory fish. A comprehensive main
drainage scheme was recommended for Limerick city and environs at this time. This scheme
was finally initiated in 1998 and was nearing completion at the time of writing this thesis. A
summary of water quality in the upper Shannon estuary and the Maigue, Deel and Fergus
estuaries presented in McGarrigle et al (2002) is provided in table 2.3.
2.6 Impact of the Shannon scheme on diadromous fish in the River Shannon
It is now known that the River Shannon hydroelectric scheme (1925-1929) resulted in major
impacts on salmon and eel populations in the catchment (Went, 1970, Moriarty, 1987, O’
Farrell et al, 1995, O’ Farrell et al, 1996). Although undocumented, it is likely that significant
impacts on other migratory fish such as Sea and River lampreys also occurred. The original
designers of the Shannon scheme had erroneously assumed that salmon and other fish
would use the ‘pool and traverse’ type pass located at Parteen Regulating weir, or perhaps
utilize the navigation lock at Ardnacusha. It is now clear that these facilities were
inadequate, particularly for diadromous fish such as Atlantic salmon and eels. The
construction of a Borland fish-lift (Clay, 1995) in Ardnacrusha during 1955-59 was an
ambitious attempt by ESB to mitigate the serious fish passage problems that had resulted
from the Shannon hydroelectric scheme. The Electricity Supply Board (ESB) has also
implemented a juvenile eel trapping and overland transport programme since 1959.

__________________________________________________________________________________________
www.EuropeanEel.com| www.ecofact.ie |www.OldRiverShannon.com
Page | 35

