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Plate P19 The shore of the Shannon Estuary, Eire, at Carrickdirty Rocks 
comprises prehistoric land surfaces which are now submerged at high tide. 

The construction of earthen embankments in the post-medieval period 
reclaimed much of the coastal saltmarshes but only thorough understanding 

of past coastal trends can reveal the future prospects of these defences. 
Fergus Estuary, Co. Clare. 

 
 
 
 
 
1.   LOCATION 
 

The Shannon Estuary, situated on the Atlantic coast of Ireland, is the largest estuary on the 
Irish coast (Figure P19.1).  The Rivers Shannon, Fergus (Plate P19), Inny and Suck, which 
together drain an area of c.15,700 km2 or about one-third of Ireland, feed it. The drainage basin 
associated with these rivers includes most of the Irish central lowlands and some major inland 
lakes, including Lough Derg and Lough Ree. 
 
The greater Shannon estuary area comprises the lower reaches of the River Shannon (c. 96 
km between Limerick City and the sea) and incorporates the Fergus estuary south of 
Clarecastle. It includes parts of north Co. Kerry, north Co. Limerick and west Co. Clare. The 
lower estuary comprises the area to the west of Pallaskenry on the south bank and west of 
Kildysart on the north bank, while the upper estuary comprises the remainder. Water depths 
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vary from c. 37 m at the estuary mouth to c. 19 m at the confluence with the Fergus, shallowing 
eastward to less than 5m in the channel at Limerick City. 
 

2.   MODERN GEOGRAPHY 
 
2.1   The setting of the Shannon Estuary 
 

The topography of the land adjacent to the Shannon and Fergus estuaries is generally low-lying 
and level, with surface elevations seldom exceeding 60 m O.D. The majority of lands lie 
between the tidal High Water Mark (HWM) and 30 m O.D. (Ordnance Survey of Ireland 1974). 
Exceptions to this may be found on the southern shore of the Shannon Estuary between 
Tarbert and Foynes and on the northern shore between Labasheeda and Clarecastle, where 
the relatively narrow coastal lowlands rapidly give way to higher ground. In this area, the estuary 
is at its most constricted being typically c. 1.25 km wide, whereas the estuary’s widest 
dimension can be found at the confluence with the Fergus estuary where it measures c. 14.5 
km across. Much of the lowland area is subject to intermittent flooding in periods of high rainfall, 
and is dependent on embankments for protection from marine flooding. Drainage of the 
lowlands is through a dense network of rivers, streams, creeks, artificial drainage channels and 
sluices. 
 

2.2   Climate, soils and modern land-use 
 

Ireland has a typical west maritime climate, with cool cloudy summers and mild, moist winters. 
The Shannon Estuary region, compared with the country as a whole, has a higher annual 
average humidity and rainfall, lower mean annual temperature and shorter frost-free and 
sunshine periods. Annual average rainfall (1951 - 1980) for the upper Shannon estuary is 
between 800 and 1000 mm and for the lower estuary is between 1000 and 1200m (Rohan 
1986). Mean daily temperatures (1951 - 1980) vary from 5.0 - 5.5_ C _(January) to 15.0 – 15.5 
_ C (July) (Rohan 1986) with relative humidity readings show a range of 69% to 92 % (An Foras 
Talúntais 1966). The dates for 50% probability of first and last frosts (1951 - 1980) are 
November 15th and April 1st, respectively (Rohan 1986) and average wind speed (1951-1980 at 
Shannon Airport) is 5.6 m s-1 dominantly from westerly and southerly directions (Rohan 1986).  

 
Soils within the lowlands adjacent to the Shannon Estuary have been classified as gley / brown 
earth / peaty gley (Association 43) by An Foras Talúntais (Gardiner & Radford 1980). These 
soils have a poor drainage capability with a clay/loam texture and a sticky consistency when 
wet. An organic-rich surface horizon over a grey and mottled sub-horizon of a massive structure 
is a primary characteristic. The silt content of these soil profiles is high (c. 50%) and the clay 
content decreases from c. 28% near the surface to less than 10% near the soil base. Soils in 
this area are frequently waterlogged, with the water table rarely occurring more than 0.40 m 
below the ground surface. These soils typify what has been termed the ‘wet mineral lowland’ 
(Culleton & Gardiner 1985), which in the absence of drainage and nitrogen enhancement, are 
only suitable for grazing or forestry. 

 
Much of the lowland consists of alluvial deposits on flat relief at or below sea level. The flats 
comprise a mixture of partially drained pasture and marsh/salt-marsh. Some of the lowland has 
been reclaimed. The primary land use is agricultural, with rough, seasonally grazed pasture 
pre-dominant. Reclaimed areas are drained by a system of channels leading to flap sluices and 
other outlets, while the marshland is poorly served by a combination of artificial drainage 
channels and dense meandering creeks and their tributaries. 
 
Outside of the lowlands, soils around the Shannon Estuary catchment vary considerably 
according to the pattern of geologic and glacigenic parent materials, as well as the influence of 
soil-forming factors (climate, living organisms, topography, time). Soil survey data from County 
Limerick and County Clare (An Foras Talúntais 1966) demonstrate the presence of soils of the 
Brown Earth Group (good, arable soils), Brown Podzolic Group (good, arable soils with 
management), Grey-Brown Podzolic Group (good grassland soils, also cultivable), Gley Group 
(suitable for pasture), Podzol Group (rough grazing, forestry), Regosol Group (lowland, 
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immature, variable productivity), Lithosol Group (rough grazing, forestry) and Organic Soil 
(Peats) Group. These main groups are subdivided into local Soil Series according to site-
specific criteria. 

 
Human settlement within the lowlands is generally sparse, though several small villages occur 
on the flats (e.g. Pallaskenry, Clarina, Bunratty, Hurler's Cross). Larger towns such as Foynes, 
Newmarket-on-Fergus, Ennis and Clarecastle support substantial populations. Additionally, 
important industrial and transport infrastructure lies adjacent to the estuary, including the 
Shannon Industrial Complex and Shannon Airport. Limerick, the largest urban centre in the 
region, lies at the head of the Shannon estuary and acts as the main industrial, commercial and 
transport hub for the Irish mid-west region. 
 

3.   CONTEMPORARY COASTAL PROBLEMS 
 

Human activities appear to have played a significant role in the morphological development of 
the Shannon Estuary.  It is likely that human settlements were present on the margins of the 
estuary from at least Neolithic times onwards. Neolithic culture, based on rudimentary 
agricultural activities, may have involved the first significant deliberate manipulation of the local 
land resource. If so, it is almost certain that local wetland succession patterns were affected, 
which in turn would probably have caused morphological responses within the estuary system. 
Technological advances through time were likely to have increased the potential for human 
intervention in the coastal wetlands of the Shannon Estuary catchment, though the scale and 
significance of human-induced environmental change still remains speculative. 
 
One of the most important ways in which human activity has influenced coastal morphology in 
the Shannon Estuary has been through enclosing coastal lands for agriculture. Commonly 
called reclamation (or land-claim), such activities have important consequences for 
sedimentary and morphodynamic processes within estuaries, through the drainage and 
alteration of estuarine environments. These may include changes in water and sediment 
transport patterns and changes in the tidal prism, which may in turn lead to localised changes in 
hydrology and relative sea level. Reclamation can lead to a reduction in the area over which 
wave energy can be dissipated, leading to the arrival of higher energy and hence a more 
erosive regime at the coast (Brampton 1992). Drainage and reclamation can also lead to 
subsidence and compaction of sedimentary sequences, affecting the preservation of 
archaeological material (Van de Noort & Ellis 1995), as well as the value of sedimentary 
sequences for environmental reconstruction (Tooley 1978; Shennan 1994). 
 
In contrast to elsewhere in Northern Europe there has been little historical or geographical 
research on the processes  of coastal reclamation (but see Rowe and Wilson (1996) and Firling 
(1996) for studies of the evolution and reclamation of Wexford Harbour) in Ireland. Exactly how 
much land has been reclaimed within the Shannon Estuary is unknown. On the Co. Clare 
coastline (including the Fergus Estuary) there is c. 5,900 ha of identifiable reclaimed estuarine 
land. Large tracts also occur  
 
on the south bank (mainly Co. Limerick) of the estuary, stretching inland around the River 
Maigue and surrounding Limerick City. This suggests that the Shannon is a highly modified 
estuary, and that in its original form, the river channel probably meandered through large tracts 
of wetland and marsh 
 
Most of the sea-defence embankments were built and maintained in the post-medieval period 
by the local landed gentry until the passage of the Land Purchase Acts, when responsibility 
passed to local trustees set up by the Land Commission. These embankments were not always 
maintained properly and breaches certainly occurred. Most of these embankments were 
transferred to the Commissioners of Public Works under the terms of the Arterial Drainage Act, 
1945. During the fifties, a number of important schemes were carried out by the 
Commissioners to enhance the flood protection along the Owenagarney River, near Bunratty; 
from Bunratty to Rineanna on the north side of the Shannon and at the mouth of the Fergus. In 
1961 a severe storm resulted in the breaching of embankments along the  Shannon estuary. At 
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the worst affected areas farmland was flooded to a depth of 5 metres and at Coonagh on the 
north side houses were flooded to the eaves. This initiated a further number of schemes at 
Coonagh, the Ballinclough embankment, the Mellon-Ringmoylan embankment, the 
Ringmoylan-Foynes embankment and along the River Maigue, in the area north of Kildine. The 
development of well constructed embankments in the second half of the 20th century allowed 
the protection and drainage of existing agricultural with some reclamation, and aided the 
industrial development of the region with a focus on Shannon airport. 
 

4.   KNOWN HISTORY AND PALAEO-ENVIRONMENTAL SETTING 
 
4.1  The Natural Environment 
 

The palaeo-environment of the Shannon Estuary represents a framework within which the 
wetland archaeology of the coastline has a particular story to tell. The archaeological survey of 
this coast has sought to establish an overview of the environmental processes and the palaeo-
environmental setting as well as a summary of current environmental research in the Shannon. 
 Particular emphasis has been placed on the Upper Shannon estuary and Fergus estuary. 
 
The Shannon estuary is also one of the biologically richest wetland landscapes remaining in 
Ireland. A constant renewal of nutrients by the tides means that vast numbers of fish, shellfish 
and wildfowl are supported by a rich growth of algae. Along the upper Shannon estuary and the 
Fergus estuary in particular, stretch wide expanses of intertidal mudflats, fringed by narrow 
ribbons of reed beds and salt marshes. Inland of these natural wetlands are the corcass 
(derived from the Gaelic word, corcach, meaning ‘marsh’). The corcass are lands that were 
once salt marsh but are now low-lying, level fields of grassland reclaimed from the estuary. 
They are mainly used for cattle grazing and are defined by sea-banks at the estuary’s edge, 
while inland they are dissected into rectilinear field-systems by ditches and sluices. Within the 
corcass, it is possible to trace more ancient sea-banks, now rendered obsolete and isolated in 
the grasslands by subsequent reclamations. Prior to these post-medieval reclamation activities, 
the Shannon estuary would have flowed through a range of freshwater, brackish and marine 
influenced landscapes, through a mosaic of estuarine and freshwater wetlands, with mudflats, 
salt marshes, reed swamps and freshwater sedge fens giving way further inland to a scrubby, 
wet cover of alder and willow carr woodland. The rolling drumlin hills and uplands terraces, 
particularly along the south bank, would have had dense hazel, ash and oak woodland cover or 
open farmland. 
 

4.2   Geological setting  
 

The regional geology of the Shannon Estuary area exerts a dominant control on local 
topography and physiography. The area is underlain by Silurian to Carboniferous deposits 
(Anon 1860; ibid., 1862; Lamplugh et al. 1907) which were deposited between 435 and 280 
million years ago (hereafter, mya). The rocks form a conformable succession (Figs. 2 & 3), with 
the oldest (Silurian) rocks being overlain by the upper Old Red Sandstone. These are overlain 
in turn by the Yoredale Beds (shale series), Flagstone series (Millstone Grit), Lower 
Carboniferous Limestone series and the Upper and Middle Carboniferous Limestone series. 
The oldest rocks outcrop in the east of the Shannon Estuary area, with progressively younger 
rocks becoming exposed to the west (Lamplugh et al. 1907).  
 
The oldest rock series, outcropping near Limerick city, was deposited during the Silurian (c. 
435-395 mya) and consists of coarse-grained sandstones. These are overlain by the upper Old 
Red Sandstone series (c. 395-345 mya) which consist of coarse-grained yellow quartzites, 
which are occasionally conglomeratic and/or calcareous, and often interbedded by thin, sandy, 
shale partings. These beds were deposited on land, as evident from occasional fossil plant 
remains found in the area (Anon 1862), and formed as a result of erosion of nearby highlands 
(Walsh 1968).   

 
The overlying Carboniferous Limestone (345-280 mya) can be divided into two series: the 
Lower Carboniferous Limestone series and the Middle and Upper Carboniferous Limestone 
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series.  These rocks underlie most of the upper Shannon Estuary and the Fergus Estuary and 
are easily eroded both chemically and physically resulting in estuary widening and low relief.  
The Lower Carboniferous Limestone series is composed of coarse-grained grits, blue/grey 
shales and dark blue argillaceous (clay-rich) limestones which become increasingly dominated 
by grey, massive, magnesium limestones through progressively younger beds (Anon 1862; 
Lamplugh et al. 1907). This decrease in shales and grits suggests that sea level was probably 
rising and terrestrial sources of sediment were becoming more distant. These rocks are rich in 
fossils, especially bivalves and corals, having accumulated in shallow tropical seas (Lamplugh 
et al. 1907). The majority of the upper part of this sequence is composed of biogenic limestone. 

 
The initiation of volcanism and associated processes caused dramatic changes in the 
environment. This phase of deposition resulted in formation of the Middle and Upper 
Carboniferous Limestone series, which cannot be differentiated in the Shannon estuary area 
unlike elsewhere in Ireland. These rocks were also formed in warm shallow seas (c. 345-325 
mya) but contain interbedded volcanic deposits and clastic material. The Middle and Upper 
Limestone series consists of chert beds and massive magnesium limestone beds with shale 
partings.  In parts of the Limerick city area, some of these limestones are oolitic formed by 
calcium carbonate precipitation in warm, high-energy waters under the influence of wave 
activity. Intercalated with the chert and limestone beds are volcanic deposits whose outcrops 
often form hills or ridges. These consist of blue, green or purple volcanic ash beds composed 
of coarse-grained breccias, conglomerates or fine grits.  They often contain inclusions of 
country rock as well as pumics, porphyry and amygdales (Anon 1860; Lamplugh et al. 1907). 
Most of these ash beds represent volcanic debris reworked by wave and current action.  Also 
present are basaltic and dioritic intrusive formations occasionally containing xenoliths of 
limestone (Lamplugh et al. 1907). 

 
Olive/black shales are overlain by sandstones and grits attributed to the Yoredales series which 
outcrops in the lower estuary. These deposits were also deposited in relatively shallow marine 
conditions although lower biological productivity did not result in limestone formation.  The 
Yoredale series is overlain by the predominately sandstone beds of the Flagstone series (Anon 
1860; Anon 1862; Lamplugh et al. 1907). During the Upper Carboniferous (c. 325-280 mya) 
relative sea-level fell, resulting in coal formation in shallow littoral waters and coastal wetlands. 
These rocks consist of olive grits, shales, clays and thin beds of anthracite (c. 0.20 m) which 
have been economically exploited in the area (Anon 1862). The upper Carboniferous rocks are 
resistant to erosion, producing a constriction between the upper and lower Shannon Estuary.  

 
All of the rock series described above were gently folded during the Variscan orogeny in the 
Late Carboniferous.  The northern limit of intense folding associated with this mountain-building 
event occurs just south of the Shannon estuary. More recent glacial and alluvial Quaternary 
deposits discussed below overlie the folded rocks in this area. 
 

4.3   Quaternary deposits of the Shannon Estuary 
 

There appears to be general agreement in the literature that Midlandian ice occupied the Upper 
Estuary during the last glacial maximum and for some time subsequently (Edwards & Warren 
1985). The ice limits (Fig. 4), while tentative in their detail, are generally discernible from frontal 
and ‘push’ moraine features, including the reconstructed ‘Southern Irish End-Moraine’ (McCabe 
1985). Ice flow was from the north-west to the south-east with direct evidence for this flow 
direction preserved as striation marks on some outcrops of Old Red sandstone in locations 
both north and south of the Upper Shannon Estuary (Lamplugh et al. 1907).  

 
During melt water phases associated with retreat of the ice sheets, sub-glacial processes 
resulted in the formation of drumlins in Co. Clare, which extend onto the northern shores of the 
Shannon and Fergus Estuaries. Drumlins occur in lowland areas (less than 150 m O.D.) and in 
general are concentrated within major ice limits collectively known as the ‘Drumlin Re-advance 
Moraine’. The well-defined moraine complex limiting the drumlin fields around the Shannon 
Estuary has been interpreted as an ice re-advance feature related to a deterioration in climate 
about 17,000 BP (Synge 1969). 
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Glacial till is extensive in the area and mantles much of the underlying geology. The till, 
consisting mainly of clay-rich deposits, contains clasts of the local geological formations as well 
as chalk in some instances. A variety of  till have been identified including those containing 
carboniferous sandstone and shale, carboniferous limestone, Devonian Old Red Sandstone 
and Silurian shale and slate. Morainic deposits (end moraines) are widespread south of the 
Shannon, with glacio-fluvial sand and gravel also commonly found. Drumlins and drumlinoid 
features are concentrated in an area between the River Deel and the River Maigue in County 
Limerick, with the main cluster occurring close to the south bank of the Shannon. 
 
It is difficult to ascertain any role that ice may have played in substantially modifying the 
estuary’s morphology. Glacial striations have been noted on rock outcrops within the Shannon 
area which indicate that glaciers and ice sheets physically ground-down exposed rocks. The 
relatively soft limestone formations in this area would have been more subject to this process 
than the more resistant sandstone beds. However, the degree of glacial abrasion and the 
volume of material  moved is not known. Similarly, although fluvial discharges in advance of an 
ablating ice sheet were considerably higher than contemporary discharges, it is not possible to 
say definitively what effects this had on the current estuarine morphology. It is possible that the 
contemporary Shannon estuary exists in a valley cut by previous rivers during former inter-
glacial or earlier. It would appear likely that large-scale sedimentary fluxes were associated with 
ice advance and retreat. As no significant sub-surface profiling has been carried out to date, the 
volume of unconsolidated sediment deposited around the estuary remains unquantified. 
However, stratigraphic evidence from sites within and adjacent to the estuary shows 
sedimentary sequences in excess of 30 m (e.g. at Aughinish), while sequences of more than 5 
m have commonly been encountered in the course of recent stratigraphic work at Carrigdirty, 
Cooperhill, Islandmagrath and Islandavanna. It is likely that these sequences consist, at least in 
part, of reworked glacigenic materials.  
 

4.4   Changes in the hydrography of the Shannon Estuary 
 

The tidal limit of the Shannon estuary is at Limerick city, which is 96 km from the open ocean.  
The deepest part of the estuary is at its mouth although relatively deep water also exists in the 
constricted Tarbert Race where the tidal flows are greatest.  The upper estuary east of the 
Tarbert Race is generally shallower with extensive tidal flats.  Tidal range within the estuary 
varies with respect to distance from the estuary mouth and increases up-estuary.  Mean tidal 
range within the estuary is between 3.6 m and 4.0 m at spring tides and between 1.5 m and 1.8 
m on neap tides. Maximum tidal velocities occur in the narrowest part of the estuary at Tarbert 
Race reaching 2.5 m s-1 northeast of Tarbert Island (Nairn et al. 1997).  Freshwater flow into 
the estuary is relatively low in the context of its overall size and the tidal prism accounts for 70% 
of the volume of the upper estuary.  A turbidity maximum (5‰) is located approximately halfway 
between Shannon Airport and Limerick City (Wilson  et al. 1993). Pollution in the estuary is low 
(Jeffrey et al. 1985). 

 
Extensive modification to the estuary through reclamation works probably had a significant 
impact on palaeo-hydrography.  At present, the estuary is considerably narrower than it was in 
former times, especially the upper estuary.  Before reclamation, it is probable that the maximum 
area that was subjected to tidal inundation was substantially greater. The reduction in the areal 
extent of the intertidal area has inevitably produced modifications in tidal conditions and current 
strengths. Wider, shallower estuaries have a greater capacity to dissipate tidal energies through 
frictional drag on the bed.  Prior to reclamation tidal flows were probably slower and less 
competent in carrying coarse-grained sediments. This appears to have resulted in a process of 
slow infill of the estuary with fine grained sediment. The continuity of this process depended on 
the balance between sea-level rise and sediment supply. It is therefore possible that the 
intertidal area of the Shannon Estuary may have expanded and contracted through time, 
depending on the balance of these two variables. The post-reclamation confinement of the 
Shannon has resulted in increased flow strengths with very low net deposition at present.  
 

4.5   Sea-level and climatic change 
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One of the major controls on the environmental evolution of the Shannon Estuary has been the 
effect of relative sea-level change during the Holocene. Sea-level change and associated 
processes offer the most likely mechanism for the formation of inter-tidal deposits that bury and 
preserve archaeological artefacts. Appreciation of the nature of relative sea-level change is 
therefore vital to understanding coastal environmental conditions affecting the Shannon 
wetlands in post-Glacial times. 
 
Reconstruction of past relative sea level and related environmental change involves the study 
of stratigraphic sequences including the documentation of the elevation of individual sediment 
strata and the materials of which they are composed. Preserved pollen, diatoms, ostracods, 
foraminifera and other biogenic fossils within sediments are commonly used as environmental 
indicators, as well as macrofossils where appropriate. Radiocarbon (C14) dating, used to 
establish the age of organic- or carbon-rich sediments within stratigraphies, remains the most 
commonly used dating mechanism in the reconstruction of Holocene relative sea-level 
histories. Time (chronological) and elevation (altitudinal) data are used to produce relative sea-
level curves (e.g. Figure 6), while micro- and  macro-fossil data indicate the condition of the 
environment in the time span which the curves represent.  

 
Relative sea-level movements are such that shoreline position is constantly migrating, 
frequently over large distances, in relatively short time periods. This is particularly likely in low 
elevation coastal environments such as the Shannon wetlands, where relatively low-magnitude 
relative sea-level change is likely to have had the potential to initiate widespread environmental 
alterations of the local landscape. 

 
Past patterns of relative sea-level movements around the Irish coastline may be portrayed in a 
'family' of five sea-level curves which reflect regional patterns around the Irish coast.  The 
influence of glacial loading and associated isostatic factors can be seen from the differences 
between the curves from the northern and southern areas of the country. The southern part of 
Ireland reflects a general absence of ice loading, with a rising relative sea-level trend during the 
post-glacial period. Data from the south-east and south-west coasts (Carter et al. 1989; C.E.C. 
1995) show that this rise was initially rapid between around 6,000 and 3,000 years before 
present (BP), with a deceleration in the rate of rise in the period between 3,000 BP and the 
present day. Over the last 2,000 years, this rise has been at a rate of between 0.8 and 1.1mm 
per year (Carter et al. 1989). A more complex pattern is evident for the north of Ireland, with 
sea-level records showing a falling trend, followed by a rise, a fall, and then a rise again to the 
present day. Data from Malin Head (Carter 1982) shows that at present, sea-level is falling in 
the far north of Ireland although recent unpublished data show that a positive trend is probably 
more realistic for the last few decades (B. Scott, pers. comm.). 

 
While relative sea-level data from Irish coastal sites continues to accumulate, the history of 
sea-level movements around the coast in the course of the post-Glacial period remains patchy 
(Carter 1991). This is particularly so in relation to the Atlantic coast, and perhaps most 
significant is the paucity of data for the Shannon Estuary to date.  While a start has recently 
been made, sea-level research in southwestern Ireland and the Shannon estuary area requires 
concentrated work in the short term to elucidate the coastal environmental and archaeological 
history of the Irish mid-west region. 
 

5.   ARCHAEOLOGICAL AND PALAEO-ENVIRONMENTAL STUDIES AND POTENTIAL 
 
5.1  Changing patterns in the archaeological record of the Shannon Estuary 
 

People have been living by the Shannon estuary since earliest times, fishing and wildfowling on 
its channels and creeks, grazing cattle on its marshes or travelling along its waters by boat and 
ship. In recent years, a series of spectacular archaeological discoveries have been made by the 
Discovery Programme’s North Munster Project in the Shannon estuary’s coastal wetlands, 
discoveries that have transformed both our knowledge of this great estuary and our perception 
of the archaeology of coastal wetlands in Ireland generally. These structures and finds were 
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recorded by the archaeological survey to be discussed in this book, the Shannon estuary 
intertidal survey, a pioneering programme of research which involved systematic archaeological 
survey, small-scale excavation and some palaeo-environmental studies of the exposed 
mudflats at low tide. 

 
The Shannon Estuary is surprisingly understudied relative to other parts of the west coast of 
Ireland or comparable European estuarine systems. Thence, the data presented here is of a 
preliminary nature, derived from current research work, rather than a definitive statement on the 
Shannon palaeo-environment. Significant field research is currently in progress relating to land 
reclamation, relative sea level history, stratigraphic studies, palaeo-environmental change, the 
role of the flood embankments and the settlement history of the estuary. Substantial in-roads 
are being made into our understanding of the functioning of the estuary through time and the 
place of human activities in its evolution.  However, up to now there has been little published 
work on the palaeoenvironment of the Shannon estuary, though a small number of reports and 
unpublished university dissertations have been produced (Malone 1996; Blythe 1996a; Blythe et 
al. 1996b; Blythe et al. 1996c). A comprehensive understanding of the palaeo-environmental 
history of the area will require more substantial additional and expanded research that will offer 
the potential for an exciting insight into the undiscovered wetland environmental record of the 
Irish mid-west 
 
The chronology of the archaeology of the Shannon estuary has been broadly established using 
radiocarbon dating. However, there is no individual site which could have been used for more 
than a few years. At the most, our archaeological evidence can only represent very brief 
episodes of human activities over days, weeks, months or (at most) years. For example, the 
possible Neolithic wetlands occupation site at Carrigdirty Rock may have been occupied for only 
a few days in the early autumn. The Middle Bronze Age hut at Carrigdirty Rock was quickly 
erected and may have been used for perhaps two or three months towards the end of the 
summer. On the Fergus estuary, there is a Late Bronze Age trackway which could hardly have 
been used for more than 4-5 years. Similarly, the Early Historic, medieval and post-medieval 
fish traps on the Shannon estuary would have been used for no more than 10-15 years. 
 
In other words, these sites represent mere moments of time in the millennia through which the 
Shannon estuary has flowed constantly out to sea. This archaeological evidence amounts to 
hardly more than a click of the fingers in the face of a true chronological immensity. Obviously, 
this is true of most archaeological evidence, sites representing only snapshots of time against a 
vast emptiness. However, we can reflect on one interesting feature. The episodes represented 
by the Shannon estuary intertidal archaeology broadly correspond to periods of peak activity in 
the wider Irish archaeological record. 
 
For example, in the Irish Neolithic, there is little archaeological evidence dating to prior to 
c.3800 BC, most settlements, burials, etc date to slightly after this point in time. The Carrigdirty 
Rock Neolithic site is contemporary with a diverse range of Early to Middle Neolithic 
archaeological evidence, houses, passage tombs, court toms, etc. Similarly, the Middle Bronze 
Age is just such a peak, a period when settlements, barrows and fulachta fiadh were being 
used. This begs the question, why are the peaks of activity on the Shannon estuary the same 
as those in the rest of the Irish archaeological record. Are there environmental conditions which 
governed this? Were these periods (Early Neolithic, Middle Bronze Age, Late Bronze Age and 
medieval period) times of climatic, environmental and social stress or times when wetlands 
exploitation was at its most intense. But there are also obvious gaps. Why is there little or no 
Early Bronze Age or Iron Age evidence and is it significant that these periods are precisely 
those when settlement evidence is scarce in the wider Irish landscape?  
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5.2 The issue of ‘timelessness’ in the Shannon Estuary 
 

A long-term view of the archaeology of the Shannon estuary reveals several interesting things in 
relation to continuities in human activity in these places. People living on the Shannon estuary 
would had no sense of living in the ‘Neolithic’ or the ‘medieval’ period, and probably carried on 
with their lives as they had done for generations, in tune with the rhythms of the seasons and 
the longer-term ‘realities’ of this landscape and environment. 
 
Fernand Braudel (1949; 1972) in his influential historical study of the Mediterranean region in 
the 16th century recognised a repeated, underlying structure or pattern in the use of the 
landscape by the people of the region. Transhumance was a vital aspect of this dry, parched 
land-use across time, with people constantly driving animals up into the hills in summer. On the 
Shannon estuary, we can see that these patterns of seasonal transhumance are reversed, it is 
down towards the water that people went, and clearly they did it repeatedly, generation after 
generation.. Indeed, the tradition of transhumance on the Shannon estuary may have its origins 
in early prehistory, and it may be a more or less unbroken tradition that has survived down until 
the modern era. In the Neolithic, foragers and fishers moved through the coastal wetlands, 
wildfowling, hunting and possibly fishing, but possibly also herding cattle through the largely 
open (unlike the probably wooded uplands) landscape of the estuary. In the Bronze Age, cattle 
and sheep may also have been driven down from the surrounding farmlands down into the 
marshes for the summer grazing, leading to the construction of trackways and shelters. The 
herding of cattle, sheep and horses on the summer marshes was also going on in the medieval 
period and in the post-medieval period, as indicated by various historical references discussed 
above. Finally, now, at the end of the 20th-century, we know that the corcass are still primarily 
used for cattle grazing during the summer months. 
 
There is also a long tradition of fishing on the Shannon estuary. In the Early Historic and 
medieval periods, it is probable that local people spent large parts of their day down on the 
estuary, building, repairing and using fish traps, catching salmon and eels and other fish 
through the season. Indeed, we could propose that the people who used the fish traps of the 
Middle Ages, the 17th century, or the 19th century, or indeed the modern seine-net fishermen 
working from their Shannon gandolas, can all be seen to be part of a thousand year old tradition 
of fishing on the Shannon estuary. It could even be argued that this continuity of economic 
activities might well also be linked to a social continuity. The fishermen of the modern era could 
be seen as being descended in social terms, if not in actual genetic terms (and they might well 
be too!) from the earliest hunter-gatherers that moved through this watery landscape. 
 

5.3 How people experienced social and environmental change and the passing of time 
 

The archaeological sites along the Shannon estuary represent only brief periods of time. This 
time is measured in days for sites like the Early Neolithic occupation site at Carrigdirty Rock, to 
the summer months for the Bronze Age huts at Carrigdirty Rock, to perhaps a few years for the 
Late Bronze Age trackway at Islandmagrath or the medieval fish traps at Bunratty. Certainly, 
within this time-frame, the landscapes of the Shannon estuary have changed considerably. 
Neolithic forests of pine and oak have become submerged under peats and subsequent 
estuarine silts, Bronze Age trackways and huts buried under clays and peats as channels 
shifted and freshwater replaced salt. However, it is difficult to known how these gradual 
environmental changes would impacted on local communities, most of them occurring over, 
long drawn-out periods of hundreds of years. 
 
Despite environmental changes, there are some striking continuities at particular places. This is 
especially striking at Carrigdirty Rock where despite significant changes in wetlands 
ecosystems, a long-term continuum in settlement can be traced. True, we have not established 
its precise environmental sequence, but it is likely that this particular place has witnessed 
several transitions from brackish saltmarsh creeks, to freshwater fens and reedswamps, to the 
modern estuarine mudflats. Nevertheless people have come back, time and time again, in the 
Early Neolithic, in the Middle Bronze Age and in the Early Modern period, to this particular 
place, to forage and hunt, to graze cattle and to catch fish. Realistically, there is no link between 
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these different phases of human activity, literally separated as they are by metres of 
environmental deposits. So why did people come to this particular place time after time? 
 
It is possible that Carrigdirty Rock was a sort of locale, important to different communities 
across time, despite the various different environmental conditions. But how would one place 
have become such as place of importance? The answer may lie in the settlement of the 
surrounding drylands. On the terraces and slopes overlooking the estuary at Carrigdirty Rock, 
there may have been farmsteads and dwellings inhabited over thousands of years. The islands 
of the upper estuary, its marshes, creeks and mudflats were a constant attraction. The 
routeways down into this zone probably remained fairly constant (jumping off from a dry 
headland, moving along creeks to the rocky island itself), with the result that Carrigdirty Rock 
became a focus of attention over long periods, whatever the particular environment at the time. 
In a sense, the importance of a place like Carrigdirty Rock had as much to do with the drylands 
as the wetlands, the changing environments being merely a backdrop against long-term human 
activity. Indeed, often people would have been fairly oblivious to these environmental changes, 
as change may need to happen at a certain pace for people to notice. On the other hand, there 
must have been times (through a generation or a person’s life) when local communities would 
have been aware that the local environments were changing (i.e., “when I was young, lad, this 
place was all fens and woodlands, now the sea is reclaiming it”). 
 

5.4  The passing of the years 
 

The passing of the years could also definitely be seen by local people in the ever changing 
location of the channels, the erosion of saltmarshes and mudflats and the gradual erosion or 
disappearance under mud of human-built structures. An individual fish trap would have been 
constructed and used for say, 10-15 years. In that time, it would have been constantly repaired 
and reconstructed, but eventually, a decision to abandon it entirely and erect a new trap would 
have had to be made. Fishermen would therefore have been aware of the appearance and 
location of ancient, abandoned traps and the lore of best fishing grounds would have been 
passed down over generations. Indeed, this knowledge clearly survives today. It can be 
illustrated by the fact that the intertidal survey revealed that at Bunratty and Quay Island, there 
were wooden fish traps in use from the eleventh-century AD to the late nineteenth-century AD. 
Bunratty was the focus for fishing because the mudflats off Bunratty and Quay Island are still 
considered the best salmon fishing grounds on the Shannon. So much so, in fact, that the older 
fishermen apparently used to say ‘if you can’t catch a salmon there, you might as well feck off 
home’. Perhaps, in that pithy phrase, there is a body of knowledge that has been passed down 
through nine hundred years of human experience. 
 

5.5  The seasons through the year 
 

The change of the seasons would also have been well known to the people of the estuary. The 
departure and return of migratory birds, the appearance of salmon and eels in summer and 
early autumn, even the yellowing of the reedbeds or the falling of leaves from the carr 
woodlands in autumn would have hearkened the beginning of winter, the bleakest time down on 
the mudflats. In recent times, for sea-coast dwellers the spring tide nearest the festival of Saint 
Brigid’s day (on the first of February) was known as Rabharta na Féile Bríde and was believed 
to be the greatest spring tide of the year. This was considered a good time to cut and gather 
seaweed to fertilise crops and to collect shellfish and other shore produce. Presumably, the 
people of the Shannon estuary would have also watched out for the benefits and dangers of this 
high tide. In May, in west Connaught the first spring tide of May was known as Rabharta Mór na 
n-Éan, the great spring tide of the birds as it was believed that birds observed the tides to 
ensure their nests in the marshes were built above high water level. Spring and early summer 
seems also to have been a time to cut reeds along the estuary, for thatching and basket 
making. Even today, freshly cut bushels of reeds can be seen stacked at collection points along 
the estuary coast in the early summer months. The salmon runs up the estuary during May and 
October, and the eel runs down the creeks, rivers and channels during the dark moonlit nights 
of November would also have provided another marker of time passing. 
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6 THE PALAEO-ENVIRONMENT OF THE SHANNON ESTUARY 
 
6.1 Recognising a continuum in the present estuarine environment 
 

The archaeology and human settlement patterns of coastal wetland environments are 
inextricably linked to the physical and ecological regimes governing coastal evolution. The 
position of the coastline changes in time and space, controlled by factors which include relative 
sea-level as well as sediment supply, coastal morphodynamics, ecological processes and 
human activity (Healy 1995; Carter & Woodroffe, 1994). These factors also play an important 
part in determining the character of the environment available for human habitation and 
utilisation with respect to coastal lowlands.  The coastal zone is a valuable resource to humans 
today, as it has been in various ways for much of the Holocene period. For this reason, coastal 
palaeo-environmental change is critical when considering the archaeological record found within 
the Shannon Estuary. 
 
The concept of vegetational succession and change in coastal environments has been long 
established (Godwin and Turner 1933; Godwin et al. 1935; Walker 1970; Long and Shennan 
1994) and describes how palaeoenvironments develop through time. Accurate reconstruction of 
prehistoric wetland successional patterns is difficult, since possible modern analogues are 
affected by the impact of human activity (e.g. agriculture, coast defence works, land 
reclamation). Shennan (1986) proposes a number of zones representing palaeoenvironments 
and successional stages within the broader coastal wetland environment, which are defined 
below.  

 
The most seaward zone identified by Shennan (1986) is Zone 11, consisting of intertidal sand 
flats of fine to medium sand and less than 5% clay content.  Zone 10 is a pioneering mud flat 
environment, where sediments consist mainly of silt (50% - 90%) and roughly equal proportions 
of sand and clay.  This zone is transitional to Zone 9 (upper mud flat) which occurs between 
Mean High Water Mark of Neap Tides (MHWNT) to Mean High Water of Spring Tides 
(MHWST). Sediments are generally finer than Zone 10, with fine sand (up to 10%) in the lower 
part of the zone and clay content at c. 30% - 40% at higher levels; some organic material is also 
present. Zone 8 relates to creeks and creek levées, which in some estuaries are relatively 
common e.g., The Wash, UK on which Shennan’s model was largely based. This is probably 
not a dominant zone in the Shannon Estuary despite some aerial photograph evidence 
suggesting they once occurred around Carrigdirty and Muckinish. Zone 7 consists of  
'intercreek' areas, representing a gradual merging of the predominantly marine influenced Zone 
9, and the more freshwater influenced Zone 6. This zone may be characterised by brackish 
standing water (Wheeler 1995). In Zone 6, which consists of coastal reed-swamp, a fully 
vegetated environment prevails, representing a transition between the fully marine or brackish 
systems and freshwater wetland.  The seaward boundary of Zones 6/7 lies between MHWST 
and mid-way between MHWST and Highest Astronomical Tide (HAT). Here, Phragmites 
australis is the characteristic vegetation, and sedimentation is principally organic, leading to 
peat development. Inland of  Zone 6, a transition to freshwater wetlands occurs through sedge 
fen, alder carr and oak fen woodland. 

 
Whilst this and other schemes are useful for the interpretation of palaeoenvironmental data, 
they do not imply a direct succession from one environment to another. However, the model 
described has been used successfully in some archaeological investigations in UK wetlands 
(e.g. Waller 1994; Van de Noort and Ellis 1995), providing a basis for interpreting the sub-
surface palaeoenvironmental record. However, in the Irish context higher precipitation levels 
and the greater maritime influence on the climate may produce vegetation associations other 
than those found in the UK. This may have produced variations from the model in the Irish 
sedimentary record from which palaeoenvironmental changes are inferred. 

 
Coastal wetlands represent an interface between marine and terrestrial systems (Carter 1988). 
These environments change through time, either as part of a succession process or because of 
external forcing processes (e.g. relative sea-level movements) or events (e.g. storms).  For 
instance, mudflats are environments of net deposition and therefore the elevation of the mudflat 
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surface may rise through time, eventually resulting in reduced tidal inundation and colonisation 
by vegetation. This process may facilitate increased stability of the substrate, allowing the 
coastline to prograde seaward and the ‘terrestrialisation’ of the former mudflat. Such processes 
may be halted, retarded or reversed by changing external influences. As climate varies the 
influence of components of the atmosphere (e.g. wind) and the hydrosphere (e.g. wave regime) 
also varies through time. These changes in environmental conditions have occurred continually 
through the history of the Shannon Estuary, inextricably linking its evolution to processes of 
environmental change. Additionally, the influence of human activities (e.g. land clearance, land 
reclamation, flood protection), operating in tandem with ‘natural’ environmental change, has 
introduced alterations in the development and functioning of the Shannon Estuary wetlands on 
a wider scale than might otherwise have proved possible. 
 

6.2 Palaeo-environmental investigations 
 

The Shannon estuary intertidal surveys have produced a range of evidence which will enable a 
more detailed understanding of relative sea-level fluctuations and environmental change in 
southwest Ireland. The various contexts and finds confirm that the Shannon estuary is 
essentially a drowned river valley. The combination of Post-glacial sea-level rise and isostatic 
land readjustment lead to the deposition of marine clays inside the valley. This sea-level rise 
was not a constant as either temporary marine regressions or channel re-adjustment and the 
formation of coastal barriers lead to the deposition of terrestrial peats along the estuary.  

 
Important indicators of this sequence are the intercalated estuarine/marine clays and organic 
peats and muds that have been found on the foreshore and in section in the saltmarsh cliffs. 
An example which illustrates the complex picture of this environmental sequence is the 
submerged forest in peats at Rinevalla Bay. The earliest deposits there appear to be the valley 
gravels found on the lower foreshore. An inorganic estuarine/marine clay is found at the base 
of the peats on the upper foreshore, suggesting an early post-glacial marine transgression. 
Neolithic scots pine stumps, root systems and fallen trunks seem to be based on this clay. 
Thereafter, a marine regression allowed deep deposits of peats to form over the trunks. 
Substantial oak stumps are found within this organic peat suggesting occasional phases of 
drier, terrestrialised peats. Finally, continued marine transgression has now located these 
deposits in the intertidal zone of the estuary. 
 
The sequence of relative sea level changes appears then to one of repeated marine regression 
and transgression, but against a background of gradually rising sea levels. It is also possible to 
trace these patterns in later prehistory. Submerged carr woodlands in peat of probable earlier 
Bronze Age date have also been found at Meelick Rocks and Carrigdirty Rock, Co. Limerick. It 
needs to be stressed that peats do not necessarily form close to the saltmarshes. The woody 
peats in particular should have only formed at some height above contemporary mean sea 
levels (at least 1m) and therefore relatively far inland. This would indicate that the relative sea-
level variations could have been substantial. It is also clear that marine regressions continued 
well into the medieval period, although this is not necessarily due to sea-level changes but 
possibly a function of alterations in coastal morphologies. Peats have been found at high 
levels, perhaps of Iron Age or early medieval date, in the saltmarsh cliff at Poulnasharry Bay, 
Islandmagrath and at Coonagh. 
 
Palaeoenvironmental investigations carried out during the Shannon estuary intertidal survey 
included coring for stratigraphical analysis, pollen analysis, diatom studies, foranimifera studies, 
radiocarbon dating, wood species identifications and tree-ring studies (Plate P19a). The 
stratigraphies of peats, clays and silts were examined in both exposed sections in saltmarsh 
cliffs and from cores taken by a narrow gauge augur and a monolith tin. These 
palaeoenvironmental investigations were carried out in the form of brief reports (e.g. Blythe 
1996a; Blythe et al. 1996b, 1996c) and as part of BA under-graduate dissertations (e.g. Malone 
1996). Stratigraphical coring was carried out using a 1m-length narrow gauge auger, with 
extension rods of 1m. Cores were logged in the field using the Troels-Smith sediment 
description scheme (Troels-Smith, 1955) and were located and leveled to O.D. Malin using a 
total station. Diatoms and foraminifera samples were prepared using the standard techniques 
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(Battarbee 1986). These palaeoenvironmental studies, like the archaeological investigations 
indeed, were limited in scope and detail. It is clear that much now remains to be done to 
characterise sea-level change, environmental change and human impact on the Shannon 
estuary’s landscapes. However, an important preliminary study of the potential for more 
detailed palaeoenvironmental investigations is provided in Chapter Two below, while comments 
are also made on probable environmental contexts within each site description. 
 

7. ARCHAEOLOGICAL AND PALAEO-ENVIRONMENTAL EVIDENCE OF  LONG-TERM 
COASTAL CHANGES AT CARRICKDIRTY ROCKS; A CASE-STUDY 

 
7.1 Mesolithic and Neolithic archaeology and environment at Carrigdirty Rock 
 

Early prehistoric archaeological discoveries at Carrigdirty Rock, Co. Limerick include a possible 
Late Mesolithic brushwood structure at Carrigdirty Rock, a possible Late Mesolithic dug-out 
boat (Carrigdirty Rock 8), and a possible Early Neolithic wetlands occupation site (Carrigdirty 
Rock 5) with human remains, animal bone, reed basketry, a stone axe and other lithic and 
organic artefacts. All these sites are located near together on the south bank of the Shannon 
estuary, adjacent to the townland of Newtown in the county of Limerick.  The environmental 
context of these discoveries is by no means clear. Preliminary environmental investigations at 
Carrigdirty Rock included a programme of environmental coring and preliminary diatom and 
pollen studies. However, the data available to date is very limited and the interpretation 
provided here should be treated as, at best, a preliminary approximation of the Carrigdirty Rock 
surface environment during phases of minerogenic sediment accumulation. However, the 
sediment sequence at Carrigdirty appears to represent a record of a series of marine 
transgressions and regressions or other events resulting in fluctuations in marine activity in the 
area. Stratigraphic evidence for such a pattern of events is reflected in the presence of 
intercalated minerogenic-dominated strata with organic-rich layers.  
 
Preliminary studies performed on the minerogenic-dominated strata of the lower foreshore 
(where the Mesolithic and Neolithic material has been recovered) reveal information relating to 
palaeoenvironments with a strong marine influence. An initial marine incursion at Carrigdirty 
Rock is as yet undated, since the base of the apparently long sequence of unconsolidated 
sediments is yet to be reached. The deeper stratigraphic sequence at Carrigdirty Rock shows a 
sequence of calcium carbonate rich detrital silts and clays with some fine sand. Cocconeis 
placentula var. euglypta, Paralia sulcata and Raphoneis minutissima dominate the diatom flora 
of these sands. Other important taxa include Amphora marina, Cocconeis pediculus, 
Cymatosira belgica and Nitzschia compressa var. compressa. This assemblage suggests an 
environment, which is strongly influenced by marine or saline conditions.  Paralia sulcata is the 
main species present. Other plentiful species in the assemblage are mainly of tychoplanktonic 
or benthic affinity, with Cocconeis placentula var. euglypta suggesting the proximity of 
vegetation close to the point of deposition or the presence of allochthanous sediments. 
Identifiable pollen is absent from these sediments.  A radiocarbon date derived from a wooden 
plank (Carrigdirty Rock 8) found in this area has revealed that these deposits accumulated 
sometime previous to, and for some time after, 5820±40 BP (4780 - 4585 cal. BC, GrN-21936). 
 

7.2 Late Mesolithic wooden plank and possible brushwood structure 
 
 

The earliest sites at Carrigdirty Rock consist of a possible brushwood structure and a wooden 
plank found on the south bank of the Shannon estuary, adjacent to the townland of Newtown in 
the county of Limerick. These sites were found immediately to the north of an Early Neolithic 
occupation site (Carrigdirty Rock 5) exposed on the same stretch of foreshore (see below). 
Both of these features were situated at the extreme low water mark, typically visible for about 
20 minutes during the lowest tides of the month. The environmental context of blue-grey 
estuarine clays suggests that these were  
 
 
laid down either in mudflats or in reed-beds. Preliminary diatom analyses of the clays indicate 
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the presence of mainly marine planktonic flora, while foraminifera studies suggest the sites 
were originally located in the shallow water in an  estuarine environment (Blythe et al. 1996c). 
 

7.3 Carrigdirty Rock 8 – wooden plank 
 

Carrigdirty Rock 8 consists of a single plank of wood, located on a gently sloping foreshore of 
blue-grey estuarine clays just above the extreme low water mark. At the north-west end it is 
being exposed along an erosion shelf which is being produced by tide and wave action, while to 
the south-east it lies firmly buried under 0.10m of estuarine clays. The clays are sandy and are 
free of organic remains (i.e. reed remains, etc). The plank is located approximately 10 metres 
to the east of Carrigdirty 11 below. It is only visible for about 10-20 minutes at low tide. 
 
The wood is of Poplar (Populus sp.), and the piece measures 4.3m in length, 0.45m in width 
and 0.10m in height. The sides are quite thin, typically 0.01m-0.025m in thickness. The 
fragment is clearly U-shaped in width-section, and ends in a gentle curve at its intact end 
(buried under the clays). The opposite end has been eroded away, but a second fragment of 
worked poplar-wood from these clays, with stone toolmarks on its surface, possibly derives 
from there. A wood sample has provided a radiocarbon date of 5820±40 BP (4789-4585 cal. 
BC, GrN-21936). 
 
The interpretation of this plank fragment, in the absence of archaeological excavation and 
detailed laboratory inspection remains difficult, but some comments are offered. It is possible 
given its curved cross-section, apparently carved end and possibly detached stern, that this is 
the base of a dug-out canoe. This interpretation could be challenged. Such a dug-out boat 
would certainly be quite different in form from other known early prehistoric Irish canoes 
(Brindley and Lanting 1996). However, it is also true that if this plank had been discovered 
elsewhere in northern Europe (especially Denmark), it would probably be happily accepted as a 
boat fragment. The best comparisons are with the Late Mesolithic Ertebølle boats from 
Denmark.  Mesolithic dug-out boats from Lystrup, Aero and Tybrind Vig were typically light, 
thin-sided vessels with a long, narrow shape, ideal for navigating coastal creeks and channels. 
(Andersen 1987; 1994). However, it is also possible that the plank derives from a natural tree-
trunk, which has exfoliated a thin, u-shaped plank away from the heartwood. This would not 
explain the curved nature of the ‘bow’ end, the possible toolmarks along the surface. Further 
investigations would be needed to clarify this feature. 

 
 
 

7.4 Carrigdirty Rock 11 – Possible brushwood structure 
 

This site is a possible brushwood platform or trackway which was recorded in 1994. The site is 
being exposed at the edge of a low stepped, shelf  which is being eroded out from the blue-
grey estuarine clays at the extreme low water mark. Although only about a 0.40m length of this 
feature is exposed, it is clear that further remains lie buried in the clays. The feature is located 
approximately 10m to the west of Carrigdirty 6 above, apparently at the same depth in the 
clays. The site is only visible for about 10-20 minutes at low tide. 
 
The site consists of numerous tightly-packed roundwood rods, all laid horizontally in a linear 
fashion in the clays, with all of them oriented in an north/south direction, A single cleft piece of 
brushwood, 0.05m in diameter, was also found diagonally lying across the structure. The site 
was briefly investigated in 1994, when a narrow trench, measuring 1m in length, by 0.10m in 
width, was excavated across the line of the feature, 0.50m further inland from its exposed 
surface. This brief investigation confirmed that there are also rods and branches lying buried 
under about 0.05-0.10m of clays at this point. The individual rods measured 0.02-0.03m in 
width and the feature measures no more than 2m in width. 
 
It is possible that this brushwood feature is entirely natural in origins, being merely the result of 
natural twigs and branches lying together in the clays. Alternatively, this may be a brushwood 
platform or trackway laid down to consolidate or firm up some marshy or reedy ground. No 
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dating evidence is currently available, but considering its context and depth in the clays, a date 
(i.e. Late Mesolithic)  is likely. 
 

7.5 Carrigdirty Rock 4 - Possible Early Neolithic post structure 
 

This site consists of a possible wooden structure located on the south bank of the Shannon  
estuary, adjacent to the townland of Newtown in the county of Limerick. The structure was 
located at the west end of the Carrigdirty Rock foreshore, on the east bank of a tidal creek or 
channel that drains the mudflats to the south-east of the island. The structure was first noted in 
December 1995, when Post 1 was observed and excavated. A subsequent visit to the 
foreshore in summer 1996 revealed a second roundwood post driven at an angle into the peats. 
Post 2 was also excavated, with a section drawn of the peats and clays into which it had been 
driven. A brief inspection of the surrounding peats was undertaken, but no other features of this 
enigmatic site were noted. 
 
The site consists of three worked posts, being exposed in peats at the sloping east edge of a 
mudflat channel. Post 1 was a roundwood alder (Alnus sp.) post, 0.08m in diameter, 1m in 
length and was laid horizontally on the peats. This was sharpened to a pencil point, possibly 
with a stone axe. Post 3 lay close-by.  Post 2 was a roundwood alder post , 0.09m in diameter 
and was driven at an acute angle (40 degrees) into the peats, to a depth of 0.50m impacting on 
the underlying firm clays. The point had been damaged by contact with the clay. The post had 
been cleft on four surfaces to a point, in the manner of Neolithic worked wood. The stratigraphy 
of the site was as follows. 0-0.34m, a light-brown, well humified peat with phragmites inclusions; 
0.34-0.50m, a grey-brown, clayey peat. 0.50-0.55m, firm, grey clay. 
 
The function, date and original character of this site are entirely unknown. Clearly, this was a 
deliberate construction of stout roundwood posts that had been sharpened using two different 
techniques; chopping with a stone axe and cleaving with an unknown tool. The date of the site 
is unknown, although there are suggestions that it is early prehistoric in date. The cleft end of 
post 2 is remarkably similar to the worked wood from the Neolithic trackways at Clonbony and 
Corlea 9, Co. Longford (Raftery 1996; O’Sullivan 1996). Cleaving techniques to sharpen posts 
are also known from Neolithic trackways on the Somerset Levels, England and at a 
Mesolithic/Neolithic transition site at Swifterbank, in the Netherlands. The function and original  
 
environment of the structure is also entirely unknown. There is a possibilty that the remnants of 
the site have been removed through erosion by the modern tidal creek beside which it is 
located. It may have been a wildfowling structure or is perhaps the remains of a small shelter or 
windbreak. 
 

7.6 Carrigdirty Rock 5 – Neolithic wetlands occupation site 
 

This site consists of a possible coastal wetland occupation site located on the south bank of the 
Shannon estuary, adjacent to the townland of Newtown in the county of Limerick. The site is 
located immediately to the south of the possible Late Mesolithic brushwood structure and dug-
out boat exposed on the same stretch of foreshore. The finds are being exposed by tidal 
erosion in a band of organic rich clays. The site produced a worked wood, hazelnuts, charcoal, 
some chert flakes, a possible stone axe, two hammerstones, a portion of woven reed basketry, 
several pieces of human bone, and bones from wild pig, swan and young cattle.  
 
Carrigdirty Rock is a low, natural bedrock outcrop presently exposed on the intertidal zone. 
Similar rocky islands can be seen out in the estuary channel itself and also further inland where 
they feature instead as large grassy mounds in the otherwise reclaimed estuarine alluvium. To 
the east of Carrigdirty Rock, the intertidal foreshore is presently subject to extensive channel, 
tidal and wave erosion, which is exposing a vertical series of intercalated peats and clays which 
are exposed in plan down the slope of the foreshore. A range of multi-period archaeological 
and palaeo-environmental evidence is found in these clays and peats, spread over an area of 
approximately 800m by 50m. It includes the Mesolithic/Neolithic artefactual finds to be 
discussed here, as well as Middle Bronze Age wooden hut structures, planks, posts, pits, 
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animal bone and stray finds which are emerging from a band of organic terrestrial peats higher 
up on the upper foreshore. 
 
 
The Carrigdirty Rock 5 Neolithic intertidal archaeology was recorded between summer 1994 
and autumn 1998. As the archaeological evidence is typically only visible for about two hours 
during the lower tides of the month, the site was recorded not by means of a single 
investigation, but by repeated visits at intervals of several months to the foreshore. The 
foreshore was inspected about ten times, leading to about 20 hours of recording. During each 
visit, the foreshore was carefully inspected by walking up and down at intervals of 5-10m. The 
precise location of most finds was recorded by means of a Total Station. Otherwise finds were 
recorded by reference to the foreshore topography, the sediments and in relation to earlier 
finds. The foreshore was surveyed in detail, enabling an accurate Digital Terrain Model (DTM) 
to be drawn. Preliminary palaeo-environmental investigations were carried out including 
stratigraphical coring, lithological studies, pollen analysis and diatom studies. The vertical 
stratigraphy of the peats and clays can be linked with the detailed topographical survey to 
illustrate the intercalated peats and clays and the manner of their exposure on the foreshore. 
 
 
More detailed palaeo-environmental work would need to be done both on the long-term 
evolution of the Shannon estuary and the particular context of the Carrigdirty Rock site to 
precisely assess the nature of the contemporary early prehistoric landscape, but some hints are 
present in terms of clays, topography, geology and soils. It is likely that in early prehistory, the 
local landscape would have been a mosaic of freshwater wetlands, tidal saltmarshes and 
intertidal mudflats. The clays are also organic-rich, with the well-preserved remains of 
prehistoric reeds and sedges and roots, narrow trunks and branches of shrubby trees. This 
implies the presence of both reed-beds and woodland scrub. Preliminary palaeo-environmental 
coring and diatom analyses were carried out on these clays, suggesting a predominantly 
estuarine environment (Chris Blythe, pers. comm.). The site was possibly within a wetland 
landscape mosaic of reed-swamp, carr woodland, saltmarshes and mudflats. Further inland, 
the nearest dryland would have been at least 1.5km to the south-east, although there would 
also have been small dryland islands (the rock outcrops) nearby in the marshes. 
 
The early prehistoric finds are emerging from a narrow band of blue-grey alluvial clays exposed 
directly beneath a eroded clay ‘cliff’, measuring, c. 0.15-0.20m in height. Above this cliff lies a 
bed of probable Bronze Age peats, rich in woody fragments and root systems. The lower band 
of organic-rich clay runs parallel to the low water mark, but lies about 8m to the south of, and c. 
1.5m above, the lowest spring tide mark. This foreshore is typically only exposed during the 
lower tides of the month, and even then only for a few hours a day. Most of the finds were 
embedded in this clay, although some finds were eroded out and were lying on the foreshore. 
Most of the in-situ finds, (the basket, the animal bone and the worked wood) all appear to be 
emerging from the same level, a particularly organic-rich bed of clay, with much well-preserved 
stems of reeds, woody fragments or other plant material. These reed stems are typically 
horizontal, and tightly packed, suggesting that a marshy area of reeds had been pushed down 
and flattened, either through natural or human agency. There were also several fragments of 
split wood and roundwood embedded in the clays. This wood was typically knotty and branch-
like, probably deriving from topwood of small trees and bushes. The wood was typically well 
preserved, with bark and twigs present. The wood measured 0.02-0.03m in diameter, and was 
typically up to 0.20m in length. This wood was scattered over a 50m length of foreshore, but 
was typically concentrated north of the clay shelf. 
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7.7 Possible wooden structure 
 
 

The organic nature of these clays could be seen in the amount of woody fragments embedded 
amongst the reeds. Much of this wood had the appearance of roots and natural branches, 
possibly naturally deposited in a channel in antiquity. There were also several fragments of 
charred wood and charcoal scattered through this same band of clay. There was no clear 
evidence for large wooden structures, but there was an intriguing arrangement of vertical 
wooden stakes or branches at a slightly lower level (both in terms of OD height and location on 
the modern foreshore) than the band of reedy and woody clay.  It consisted of a curving arc of 
5-6 narrow vertical roundwood stakes, each 0.03-0.04m in diameter, buried to a depth of about 
0.02-0.04m in the clay. The arc measured 2.2m in length and was curved around in a relatively 
shallow manner. The roundwood stakes showed no evidence for the use of the an axe, most of 
them were torn or broken from the tree rather than chopped away. The structure was first noted 
in December 1995. It was drawn and photographed, and some of the stakes were removed for 
inspection on-site although as stated, there was no clear evidence for woodworking. The 
‘structure’ was subsequently destroyed by erosion, before excavation or sampling. It may have 
been a natural feature, or a simple windbreak or shelter, which has now been entirely removed 
by erosion. 
 

7.8 Worked and charred wood at Carrigdirty 
 

There was some deliberately worked and burnt wood in the foreshore clays. There were several 
fragments of split and charred oak-wood (Quercus sp.). This wood derived from roundwood 
trunks that had originally ranged in diameter from 0.10-0.15m in diameter, the split fragments 
measured up to 0.25-0.40m in length. The split wood lay horizontally in the clays, typically being 
eroded where it was exposed and was in better condition when buried under clays further up-
shore. The evidence for woodworking on these pieces was typically limited to splitting and 
tearing techniques. The charring was typically only found at one end, as might be expected 
from roundwood left lying in a fire that had burnt out or had been extinguished. 
 
There was also some narrow roundwood that had been chopped, torn and burnt. Three pieces 
of worked wood were retained for analysis. This roundwood was identified as the rods or 
branches of hazel (Corylus sp.) or pomaceous fruitwood (either apple, pear, hawthorn or 
quince) (Pomoideae), aged 3-4 years and measuring no larger than 0.03-0.04m in diameter. 
There was a single piece of hazel roundwood  which was chopped to a wedge-shaped end with 
a stone axe. The rod had been chopped at shallow angles 10-15 degrees to reduce the 
diameter and it had then been torn or snapped away from the trunk. The toolmarks on the 
worked end were narrow and short (facet length 0.01m, facet width 0.01m). The individual 
facets were only slightly dished in profile and cross-section. The individual toolmarks were 
rough and abraded, with clean rough facet junctions. This type of toolmark evidence strongly 
suggests the use of ground stone axes or flaked flint axes. The edges of the stone axes used 
were not sharp, the main action of the tool being a tearing or splitting action. It is likely that the 
stone axe was quite small. The author’s previous studies of woodworking from Neolithic 
wooden trackways allows some comparisons. The toolmarks found on narrow roundwood are 
typically short, narrow and rough in appearance. Toolmarks on larger trunks and poles are in 
contrast clearer, with more distinction between individual facets (O’Sullivan 1996c). A second 
piece of previously worked wood had also been burnt and charred in a fire, as indicated by its 
blackened and fragmentary pointed end. There were also large pieces of charcoal in the clays. 
 

 
Species       Tree-ring age Diameter Length Toolmarks 

 Charrin
g 

 
Hazel  3  0.03m  0.15m Chopped   Yes 
Hazel  4  0.035m **m  None   Yes 
Pomoideae 3  0.035m **m  None   Yes 
Oak  -  0.15m  0.20m Split  Yes 
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Oak  -  0.10m  0.40m Split  Yes 
Hazel  -  0.02m  0.20m None  No 
Hazel  -  0.03m  0.15m None  No 

 
Table 1  Wood species identifications; Carrigdirty Rock 5 Neolithic site 
 
The species identifications, tree-ring counts and dimensions of the charred and worked wood 
would seem to suggest the presence of a relatively dry oak and hazel woodland, possibly 
transitional between the neighbouring drylands and the wetlands, somewhere in the vicinity. 
This woodland could have been growing on the rocky islands in the marshes, or at the dryland 
edge some 1.5km to the south-east. However it seems more likely that this woodland was 
growing in close proximity to the site and was being used as fuelwood in a fire, with whole 
charred branches and charcoal being deposited in the muds. 
 

7.9 The basket 
 
A fragment of finely woven reed basketry was found embedded in estuarine silts towards the 
eastern end of the site in summer 1994. This fragment was removed intact within a block of 
clay and recovered in a plastic container.  The raw material was probably of reed or grasses. 
The weave is of a complex, twill pattern and the fragment may derive from the rim section of a 
small, light container. Presumably it could have been used to transport plant foods, nuts and 
berries. Thence it may have been abandoned on-site after damage. However, the woven 
fragment might alternatively have derived from a hat or cap, such items have been found on 
Neolithic wetland sites in Europe (Coles and Coles 1989). Two samples of vegetal material 
were sent for radiocarbon dating and remarkably, both samples produced precisely the same 
result, at 4480 ±50 B.P. (3875-3535 cal. BC). Neolithic baskets and woven bags have been 
found in bogs in Ireland. At Agintemple, a woven bag was used to hold two stone axes. A 
basket fragment from Twyford, Co. Westmeath was recovered from a raised bog site. 
 

7.10 Hazelnuts 
 

Broken and whole hazelnut shells were relatively common in the clays and there are also small 
fragments of broken and charred bone to be found in small pockets. A single discrete sample 
was recovered from near the basketry findspot which included a gritty, shell-rich clay with 
several fragments of broken and charred bone, as well as broken and whole hazelnut shells. 
This seems to have been deposited as a whole sample. A single pine nut was also picked up 
from the foreshore near this deposit. 
 

7.11 Cattle, pig and bird bone 
 

Several whole animal bones have been recovered. These have been identified as the remains 
of wild pig (probably from a large mature animal), swan and a single jawbone of young cattle 
(M. McCarthy, pers. comm.).   
  

7.12 Human skull fragment 
 

Two fragments of human bone have also been found in the clays. One was a large fragment 
from a human skull, broken from the frontal-parietal part of the cranium, probably from an 
individual aged over 25-35 years. This skull fragment has been radiocarbon dated to between 
3673-3360 BC. A portion of human clavicle or shoulder bone was also recovered from the 
clays. 
 

7.13 Chert chips 
 

A small number of lithics from the foreshore. This included three small struck chert flakes. 
These were found in the clays beside the basket and probably indicate some limited repair or 
retouch of chert implements on the site. One piece is a complete unretouched tertiary flake 
made of relatively good quality, fine-grained chert. It exhibits a small flat plain striking platform 
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and terminates in a hinge fracture. It is undiagnostic and is slightly abraded. Irregular and 
intermittent damage is visible along both lateral edges. 
 

 
No. Length Width   Thickness 
 
1 0.029m 0.014m .05cm 2 0.025 

 
Table 2  Chert from Carrigdirty Rock Neolithic site 
 

7.14 Stone axe 
 

One of the most intriguing finds from the Early Neolithic site is that of a small stone axe or 
chisel, recovered from an unstratified position near the human skull findspot. Despite its small 
size, the object certainly has the typical face-shape and appearance of the most common form 
of Irish axes, although it could also be interpreted as a chisel (Cooney and Mandal 1998). The 
object could also be interpreted as an arrowhead or small spearhead, as it is slightly similar to 
some recent finds of shale spearheads from the Late Mesolithic levels at Moynagh Lough, Co. 
Meath.  However, the blunt nature of the butt and the clear effort put into producing a sharp 
edge at the opposite end seems to strongly indicate that this was indeed a stone axe or chisel. 
 
The axe was made by grinding a small water-rolled pebble of fine-grained, micaceous slate. It 
was made by grinding the faces, sides and butt on a stone block, but no surfaces were 
polished. The face-shape is ovate symmetrical. The cross-section is narrow oval, with flattened 
faces and pointed sides. In profile, it is thin and symmetrical. The edge-shape is curved and 
asymmetrical. The blade profile is asymmetrical with a junction with  the lower face. The butt 
shape is pointed in plan and profile. The end and the sides near the end are chipped and 
damaged, possibly deliberately for hafting. 
 
The sides have been ground and are pointed in profile. There is a junction between the left side 
and the blade, none with the right side. The edge has been worn, it is relatively straight in 
profile. There is a junction between the blade and the lower face, there is none with the upper 
face. Both faces are natural cleaving faces, but exhibit grinding marks. The butt is well finished  
and ground to a blunt point. The surfaces of both the faces and sides of the axe are covered 
with fine, remnant striae from the grinding process, indeed some of these grooves are quite 
pronounced in appearance. 
  
This is an unusual axe, both in terms of its size and petrography. Slate is quite uncommon 
amongst the 20,000 or so known Irish axes, less than 100 slates axes have been recorded. It 
might be thought that slate is not a good raw material for a stone axe. Although it would have 
been relatively easy to grind (10-15 minutes grinding or less would have completed the task). 
Slate is also relatively light. If this axe had been utilised, it would probably have been broken 
quickly. It is difficult to see how practical this object would have been, given its small size, light 
weight and the difficulty of hafting it. It is possible that it was used when hafted as a chisel, for 
cutting meat, sinews, etc and should be regarded more like an unusual knife. If it is to be 
interpreted as a stone axe, it is possible that it primarily was a symbolic object, resembling a 
stone axe but not serving as a functional item. Miniature stone axes may have served as toys, 
as magical items, etc. However, small stone axes can be hafted as tools. It is interesting that 
the toolmarks on the worked wood (see above) indicate that a small, light stone axe was used 
in tree-felling and branch-cutting. It is conceivable that this object was indeed used on-site as a 
tool. 
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7.15 Hammerstones and cobbles 
 
The site has also produced a number of natural water-rolled pebbles. These probably derive 
from the submerged rock-outcrops around Battle Island, or from a small submerged outcrop 
immediately off-shore from the mudflats at Carrigdirty Rock. It is unusual to find small pebbles 
on this muddy foreshore, so they are described here because they may have been unmodified 
stone tools. In at least one example there is some evidence that it was used as a 
hammerstone. Its narrow end is fractured and abraded, as would result from repeated bashing 
against another hard surface, perhaps from breaking open hazelnut shells or breaking bone to 
extract marrow. 
 
Pebble 1 was a water-rolled fossiliferous limestone pebble. The coarse fossil component 
makes up 40% of the rock and consists of mainly crinoid stems (_4mm in diameter and _7mm 
in length). The matrix is fine grained grey clacium carbonate. The crinoids date the rock to the 
Carboniferous Period. The shape of the cobble is suitable for use as a hammerstone (its fits 
well in the hand, with the narrow butt providing a focus for the weight of the pebble). There is 
some evidence for crushing and abrading of the butt end, but it must be allowed that this could 
be a result of natural weathering processes. The stone was almost certainly locally derived. 
 
Pebble 2 is a coarse grained (_1mm) grey to white angular quartz clasts in a fine grained 
weathered matrix. The rock type in its fresh state would be very hard and ideal for use as a 
hammerstone. The pock marking on the pebble is however natural, a result of weathering. The 
stone was probably locally derived. 
 
Pebble 3 is a medium-grained green dolerite, but surface weathering makes assured 
identification difficult. It is possibly also a green sandstone. There is no evidence that this 
cobble has been utilised as a tool. If the stone is of dolerite, then it probably derives from glacial 
till, although there are rare dolerite dykes intruding into limestone bedrock at various places 
along the Shannon estuary. If it is sandstone, then it is locally derived.   
  
 

 
No.    Length Width  Thickness  Petrology Possible use-wear 
 
Pebble 1 0.132m 0.075m 0.050m Limestone Crushed butt, water-rolled 
Pebble 2 0.085m 0.056m 0.044m Quartz clasts Pocking, water-rolled 
Pebble 3 0.101m 0.077m 0.050m Dolerite? None, water-rolled 
Pebble 4 0.095m 0.056m 0.947m Granite None, fractured 

 
 
Table 3   Pebbles, Neolithic site, Carrigdirty Rock 
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7.16 Discussion of Carrigdirty Rock Early Neolithic site 
 
 

Objects recovered from the intertidal zone need to be assessed in terms of their behaviour in 
fluviatile deposits. This is crucially important in terms of chronology, stratigraphy and site 
contemporaneity, as it is possible that the Carrigdirty Rock Neolithic finds were deposited over 
time, through their loss or deposition in a tidal creek at some other location further upstream 
which gradually led to a build-up of finds at one particular location in a back water or channel 
meander. It is therefore possible that the finds were deposited over weeks, months or even 
years. However, there is some stratigraphic and chronological evidence that the finds were 
deposited during single event or phase of activity close to or immediately adjacent to their 
current location. The basket, worked wood and lithics (which cannot have moved far in a 
sluggish water channel) all derive from the same type of clays, the reedy, organic rich band 
situated to the north of the clay shelf. The stone axe, hammerstone and chert chips were 
recovered as surface finds, but it is unlikely that these moved very far in the sluggish waters of 
a silty, water channel. The animal bone, the human skull and shoulder bone, although also 
picked up loose from the surface of the clay, were all picked up again from this same level of 
the clays. 
 
It is also true that the finds derive from a relatively compact stretch of foreshore. This was 
confirmed by careful inspection of the foreshore to the east and west of the site, in an attempt 
to define its edges. It was concluded that although natural wood is certainly found 50-60m 
further along the foreshore to the east in particular, the basketry, worked wood, charcoal and 
human and animal bone are all concentrated within a 30m stretch of foreshore below the 
natural clay shelf. There is also the tentative evidence of the three radiocarbon dates, which 
suggest contemporaneous activity. In conclusion, it appears that the finds represent a single 
phase, or event, of prehistoric activity. In terms of location, it is believed that the original phase 
of activity occurred close to or on the site, possibly in marshes, on a riverbank or on a small dry 
island perhaps represented by the rocky outcrop now submerged underwater.  
 
In terms of its function, the site would appear to be the remains of a short-stay wetland 
occupation or hunting camp. The site was probably occupied over a few days by a small group 
of people, probably no more than 2-3 individuals. The lack of large shelters and the presence of 
hazelnuts and pig bone might suggest an occupation in the warm weeks of autumn, when both 
the nuts could be gathered and the pig hunted in the surrounding woodlands. The toolmarks on 
the worked wood suggests that stone axes were being used somewhere near the site to fell 
hazel and other shrubby trees for use in structures, artefacts and fires. Indeed the toolmarks 
indicate the use of small stone axes, perhaps similar in size and weight to the stone axe 
recovered. There may have been some basket-making with reeds, although it is more likely that 
the basket was brought to the camp-site and abandoned there when damaged or torn. There 
was only limited lithic production on the site, probably no more than the sharpening of already 
existing tools. The hammerstones may have been gathered from the surface of Carrigdirty 
Rock (which is approximately 900m to the west) and were used for smashing hazelnuts for 
food. Wild pig, swan and perhaps fish may have been hunted and trapped in both the coastal 
marshes and woodlands and cooked or smoked on fires, as indicated by the charred wood and 
charcoal. 

7.17 Early Neolithic ‘marshlanders’ at Carrigdirty Rock 
 

It is clear that Neolithic farmers were present in the Shannon estuary region by at least 3700 
BC. However, it is also obvious that using the cultural and chronological terms ‘Mesolithic 
hunter-gatherers’ and ‘Neolithic farmers’ in a coastal wetland environment like Carrigdirty Rock 
is not particularly useful. Perhaps we should think of these people at Carrigdirty Rock as being 
early prehistoric ‘marshlanders’. The diversification and expansion of the natural wetlands 
resource base provided by the introduction of cattle could have been enough to make the 
coastal marshes an ideal location for long-term settlement. The cattle could have been herded 
through the marshlands, while the abundant resources of fish, fowl, pigs and plant foods could 
have been exploited through most of the year. In the wetlands environment of freshwater 
marshes, scrub woodland and creeks and streams, the rock outcrop islands and drylands 
would have been eminently suitable for actual settlement. 
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The presence of human bone at Carrigdirty Rock is highly intriguing though, and perhaps even 
argues that the site needs to be looked at in a different light altogether. It is possible that this 
was some type of early prehistoric mortuary site, involving the dispersal of human remains and 
limited grave goods at a natural setting, such as a river-bank, a channel or a marshy pool. The 
stone axe may then be seen as a symbolic, rather than a functional object for the deceased. 
The basket could have been a container for ritual food, the hazelnuts, wild pig bone, swan bone 
and cattle bone, something of that nature too. Neolithic human remains are known from 
wetlands sites in Ireland.  Neolithic human burials are also known natural settings in south-west 
Ireland, such as the cave burials associated with pottery from Annagh, Co. Limerick (Ó Floinn 
1992) and possibly also from a very recent discovery in Tralee, Co. Kerry (Connolly 1999). It 
could be pointed out though, that the Annagh burial may be a deliberate attempt to re-create 
the image of a Neolithic passage tomb, rather than the site being a burial ‘in nature’. It is also 
important to point out that the funerary treatment of human remains is not universal, and that 
after death the body may not be immediately disposed of in a ritual fashion. In other words, the 
human skull and shoulder bone could have been carried onto the site by somebody within the 
community, for some other symbolic reasons (the skull being that of an ancestor, or being an 
heirloom, a war trophy or a even as a symbolic but practical item). 
 
The early prehistoric settlement evidence of the coastal wetlands of the Rhine-Meuse delta can 
be explored for possible analogies for the interpretation of a hunter-gatherer/farmer transition 
economy on the Shannon estuary (Louwe Kooijmans 1993a). It has been argued for this Dutch 
coastal region that wetland settlement was a deliberate choice made by prehistoric 
communities for the exploitation of the coastal wetland resources. In Phase 3, the Early/Middle 
Neolithic semi-agrarian settlers of the wetlands are seen as having a ‘broad spectrum 
economy’, where classical Mesolithic subsistence activities (hunting, fowling, fishing, foraging) 
were extended with the raising of livestock and the consumption of cereals, but neither the wild 
or domestic resources dominated. It can be seen that Carrigdirty Rock site would seem to fit 
with this model well, with its wild pig, swan, hazelnuts and cattle bone also suggesting the finely 
balanced use of both wild and domestic resources. The site could be seen as fitting within a 
substitution phase of early farming, with an element of seasonal mobility around base-camps 
with summer and winter activities along the course of the river or elsewhere in the wetlands. 
The scanty evidence from Carrigdirty Rock suggests that it was an extraction camp of some 
sort, or a temporary shelter for cattle herders. The ‘parent’ settlement may have been a fairly 
long-term, multi-seasonal occupation site on the nearby islands or dryland margins. 
 

7.18  Mesolithic and Neolithic coastal wetland occupation sites in the British sector of the 
Atlantic seaboard 

 
The Carrigdirty Rock Early Neolithic wetlands occupation site is not unique in terms of British 
coastal wetlands archaeology either. It is hardly appropriate to recite all the early prehistoric 
coastal occupations known from the British coast, but a brief review of intertidal sites does 
confirm that the Carrigdirty Rock site can be seen as typical in the context of its preservation 
and environmental setting. Despite the fact that research on the extreme lower foreshore (with 
sites visible for only a hour or so) is difficult, valuable investigations have been carried out on a 
Mesolithic site on the lower foreshore at Westward Ho!, Devon (Balaam et al. 1987). A range of 
sites with Late Neolithic Grooved ware and Beaker pottery on the submerged old-ground 
Lyonesse surface were also found in the Jaywick/Walton area and the Blackwater and Crouch 
estuaries in Essex (Warren et al. 1936; Wilkinson and Murphy 1986). At Goldcliff, Gwent, in the 
Severn estuary a site in clay deposits covered by a peat-bed was defined by Mesolithic flint 
artifacts with antler, animal bone (red deer, pig, cat, fox, wolf) exposed with a date of 4440 ±80 
bc obtained from oak charcoal. 
 
The Neolithic submerged forests, animal bone and stray finds of the Shannon estuary also 
have their parallels from intertidal sites in Britain. Early prehistoric stray finds are common on 
the British intertidal foreshore although there can be problems too of fluviatile processes and 
the potential movement of objects that we have mentioned above for the Meelick Rocks stone 
axe.  However, systematic field-walking at Rainbow Bar, Hampshire on the Solent estuary 
identified discrete Paleolithic and Mesolithic flint scatters (Schofield 1989), suggesting that flint 
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and sherd scatters being eroded in the intertidal zone can still produce meaningful results if 
considered as fluviatile sediments (Shackley 1978). Early prehistoric stray finds are known from 
Welsh estuarine deposits, including flint artifacts and Neolithic stone axes (Green 1989). Red 
deer, aurochs and human footprints of early prehistoric date have been recorded in post-glacial 
clays at Uskmouth and Magor Pill, Gwent (Severn estuary) sealed by peat layers dated to 
4270+/-90 bc (Green and Whittle 1991, 5). Submerged forests have also been investigated and 
provide valuable information on the dating of sea-level change, as instanced by examples in 
Somerset, Cornwall and Devon ( Bell 1990; Peckham 1990) as well as elsewhere around the 
British coast where submerged forests have a long history of investigation (Godwin 1943; 1975, 
fig. 6; Darvill 1987, fig. 38). Indeed early flint artifacts have also been found amidst submerged 
forest at Hartlepool Bay, England (Tooley 1978). It is hoped that the Shannon estuary 
submerged forests, animal bones and occupation sites can also be investigated in more detail 
in future. 
 

8. BRONZE AGE HUTS AND TRACKWAYS IN THE COASTAL WETLANDS OF THE 
SHANNON ESTUARY 

 
8.1 Introduction 
 

By the later prehistoric period, the upper Shannon estuary and Fergus estuary regions within 
the present study areas may have become increasingly estuarine in appearance, with the 
formation of saltmarshes, mudflats and creeks. However, there would still have been 
freshwater wetlands in these landscapes, with carr woodlands, sedge fens and perhaps even 
raised bogs present along the lowlands at locations well back from the channels. The 
archaeology on the Shannon estuary foreshore of late prehistoric date consists of a Middle 
Bronze Age and Late Bronze Age wooden trackways and hut structures associated with both 
freshwater and estuarine wetlands. At Carrigdirty Rock, Co. Limerick, there are extensive 
environmental deposits of probable Bronze Age fen and carr woodland peats, organic-rich 
estuarine clays, wooden structures and finds.  At Islandmagrath, Co. Clare, a complex Late 
Bronze Age wooden trackway or jetty has been recorded in alluvial clays on the Fergus estuary 
(Plate P19b). There is also a range of evidence for Late Bronze Age activity in the neighbouring 
marshes, Bronze tools, ornaments, weapons and gold ornaments have all been found in bogs, 
dryland contexts and saltmarshes along the estuary. Recent archaeological research has also 
shown that there is extensive Middle Bronze Age and Late Bronze Age settlement evidence on 
the adjacent drylands (O'Sullivan 1995a, 1995b, 1995d; O'Sullivan and Condit 1995). 
Intriguingly however, there are no sites or features of Iron Age date on the upper Shannon 
estuary or the Fergus estuary. 
 

8.2 Middle Bronze Age settlement and environment at Carrigdirty Rock 
 

The Bronze Age sites at Carrigdirty Rock include two possible wooden huts, a scatter of oak 
planks, and an animal bone burial. The sites are all located on the south bank of the upper 
Shannon estuary, adjacent to the townland of Newtown in the county of Limerick. The Late 
Mesolithic and Neolithic finds from the lower foreshore at Carrigdirty Rock have already been 
discussed (see above). The sites to be discussed here are located on the upper foreshore over 
an area 1km in length. The sites investigated include the hut sites at Carrigdirty Rock 2-3, a 
possible Bronze Age animal bone burial at Carrigdirty Rock 5, and Bronze Age cleft oak planks 
in peat at Carrigdirty Rock 20. These deposits are currently being buried under a substantial 
mantle of mobile sediments and all the archaeological and palaeoenvironmental features are 
now being hidden from view. 
 

8.3 The evidence for palaeo-environments at Carrigdirty Rock 
 

The Bronze Age sites at Carrigdirty Rock were all recorded within a shelf of intertidal peat  
which can be traced along the upper foreshore for a length of at least 800m. This organic-rich 
peat measures at least **m in depth. The date of its initiation, formation and submergence 
under estuarine silts is as yet unknown. It is possible that they are largely later prehistoric in 
date, as they clearly overlie the Early Neolithic minerogenic deposits further down the foreshore 
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and are themselves sealed under subsequent, possibly Iron Age or historic-period, clays that 
are exposed in the saltmarsh cliff. Although much remains to be investigated at Carrigdirty 
Rock, it appears that this stratigraphic sequence does record the complexity of later prehistoric 
environmental changes in this locality, whereby organic-rich deposits were laid down in large 
freshwater environments and were thereafter submerged by silts deposited due to a 
combination of estuary channel and sea-level changes. The peats contain the remains of a 
submerged forest. This is most visible on the east bank of a modern mudflat creek that flows 
out into the Shannon estuary at the east side of Carrigdirty Rock island. The submerged forest 
consists of hundreds of small root stumps, branches and a few recumbent trunks in organic 
peat. The roots mostly derive from quite small trunks, c. 0.08-0.10m diameter. This peat 
disappears under the silts of the upper foreshore and can be traced at the base of the 
saltmarsh cliff. The submerged forest is exposed across an area of foreshore measuring 200m 
north-south and 100m east-west.  
 
Preliminary environmental investigations at Carrigdirty Rock included a programme of 
environmental coring and preliminary diatom and pollen studies. However, the data available to 
date is very limited and the interpretation provided here should be treated as, at best, a 
preliminary approximation of the Carrigdirty Rock surface environment during these phases of 
organic-rich sediment accumulation. Nevertheless, initial studies performed on these organic-
rich layers reveal some initial information on local variations in sea-water influence and 
colonisation by vegetation. The presence of chrysophyte cysts is high within discrete organic-
rich sediment layers at Carrigdirty Rock, suggesting occasional increased freshwater influence 
at some points within the stratigraphy. These coincide with remains of the diatom Cyclotella 
meneghiniana (a brackish planktonic form), Diploneis interupta (an aerophilous form associated 
with salt-marsh surfaces), Navicula digitoradiata, Navicula oblonga and N. peregrina as well as 
Paralia sulcata and Podosira stelligera (marine plankton or tychoplankton) which were 
frequently broken and corroded. The organic nature of the sediments, together with the diatom 
flora, would suggest saltmarsh development at these elevations. Cyclotella meneghiniana, and 
Navicula digitoradiata together with the chrysophyte cysts may suggest the presence of 
fresh/brackish  water pools on the saltmarsh surface. 
 
Preliminary pollen evidence from the organic-rich sediments at Carrigdirty shows that arboreal 
pollen is plentiful, with Pinus, Quercus and Alnus pollen prevalent. Pollen of Betula, Ulmus and 
Fraxinus is also found. Coryloid pollen, most likely Corylus avellana, is very plentiful, along with 
a variety of herbaceous pollen derived mainly from Gramineae and Cyperaceae, with 
Caryophyllaceae and Chenopodiaceae pollen also present in substantial amounts. Aquatic 
pollen is very occasional. Spores of Equisetum, Polypodium, Isoetes and Sphagnum are 
common. The pollen data suggest that organic sediments are derived mainly from a herb-
dominated, wetland environment. Relatively large proportions of Quercus pollen suggests that 
oak scrub woodland, including birch, hazel and some ash, occurred on or adjacent to the 
wetland, within which water loving/tolerant plants pre-dominated. The presence of 
Chenopodiaceae and Caryophyllaceae pollen may suggest a saline influence proximal to the 
site and the large component of grass pollen may include Phragmites pollen. This initial pollen 
record suggests the existence of a wet, fen-carr-marsh environment under marine influence 
(Wetland Succession Zone 6/5 - 4). The presence of marine diatom forms suggests that such a 
surface was prone to flooding, possibly during high tides or at extreme or Spring tides. 
 

8.4 Carrigdirty Rock 1 
 

The site is located on a gently sloping foreshore, north of the saltmarsh edge and east of 
Carrigdirty Rock itself. The structure was first discovered in August 1994, when it was partly 
hidden under a shallow covering of muds. It was recorded by means of scale drawings, a 
written description and photography. It is unlikely that all features were recorded.  
 
The site consists of at least twenty-three vertical roundwood posts, ranging in diameter, spacing 
and location over an area measuring 6m (N-S) by 7.5m (E-W). The posts are all set in a dra-
brown, organic peat, rich in plant material and tree-roots. The posts range in diameter from 
0.05m-0.09m. However these posts fall into two basic sizes. There are seven larger posts, 8-
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0.10m in diameter, the remainder typically measure 0.04-0.05m in diameter. The posts appear 
to form an oval structure measuring approximately 4.80m (N-S) by 4.5cm (N-S). The larger 
individual posts of this structure are spaced at intervals of 1.5m-2.0m. The posts are all of 
narrow roundwood with the bark still attached, no cleft posts were used. Several posts were 
lifted and examined. A single sharpened post on the north-east side of the structure was 
retained for radiocarbon dating. There are two concentrations of natural tree-roots in the peat at 
this area, although these need not be contemporary with the structure. A single piece of calf-
bone was recovered within the group of posts. A radiocarbon date was obtained from a sample 
of a sharpened alder post of 1678-1521 cal. BC (3330± 25 BP; GrN-20976).  
 
There was good evidence for woodworking on the vertical posts. The roundwood was cut at 
shallow angles, producing pencil points and variant wedge ends. The toolmarks were slightly 
concave in cross-section and were flat in profile. A single post had a jam curve indicating the 
use of a narrow metal axe with a tightly curved edge. 
 

 
Bone No. Species  Bone type Details 
 
1  Cattle  Mandible (R) Premolars erupted.  

Molar and vertical ramus section 
missing. 

 
Table 4  Carrigdirty Rock 1 faunal identifications 

 
8.5 Carrigdirty Rock 2 
 
 

This site is located to the north-west of Carrigdirty Rock 1 (see above), slightly lower down the 
foreshore on a sloping foreshore near the low water mark. The site is located in brown organic 
peats. 
 
The site consists of a cluster of vertical wooden posts, limestone slabs and a spread of animal 
bone in peats The posts are of narrow roundwood, alder and oak, measuring 0.08-0.10m 
diameter, typically 0.30m in length. These were sharpened with a curved, metal axe. The stone 
slabs typically measure 0.40m x 0.30m x 0.20m. They are scattered around an area 8m NS x 
5m EW. It was not possible to record the plan of this structure without cleaning, but the 
exposed posts seem to be arranged in an arc up to 5m in width. The animal bone is firmly 
stratified in the peats, south of the posts.  A faunal sample retained has been identified as the 
mandible, tibia and femur bones of cattle (Bos taurus L.) aged between two and four years old 
(V. Butler, pers. comm.). Based on the tooth eruption/wear data and the state of fusion of the 
epiphyses of the longbone elements at least two individual animals, a calf and an adult, are 
represented by these fragments. There are other groups of posts, also of probable Bronze Age 
date, scattered elsewhere along these peats. (C14 date awaited). 
 
Sample Species Bone type Details 
1 Cattle Mandible (L) Tooth row fully erupted, premolar 2 missing.  

Slight damage to angle 
2 Cattle Femur (L) Almost complete. Trochanter major, damage.   
3 Cattle Tibia  (R) Proximital end missing. Distal epiphysis fused 
 
 
Table 5  Carrigdirty Rock 2 faunal identifications 
 

8.6  Carrigdirty Rock 3 
 

The site is located on a level area of intertidal foreshore, situated 1 and 100m to the south-west 
of Carrigdirty Rock. It was partly covered by a light, deposit of mobile sediments when recorded 
in December 1995. 
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The site consists of a shallow pit feature cut into woody peat. There are tree stumps and roots 
in these peats, especially immediately to the west of the feature. The pit is oval in plan and 
measures 0.90m in length (NW-SE) by 0.50m in width. The pit survives to a depth of 0.15m, 
although it is likely that surface erosion has removed the upper layers. The pit was completely 
filled with a gritty, shell-rich grey clay deposit. This deposit also contained several pieces of 
disarticulated animal bone and deer antler which lay scattered about the base of the pit. The 
shallow depth of the pit suggests that it is merely the remains of an originally deeper feature 
which has been eroded down to this level. 
 
A total of eight bone fragments were recovered from the pit. Each specimen was numbered 
with the prefix CRS1 (Carrigdirty Rock bone sample 1). Six bones were identified as belonging 
to red deer (cervus elaphus l.). The bones appear to derive from a mature animal, and the 
sample included antler, jaw bones and ribs. A fragmented bird humerus of goose (possibly 
pink-footed goose) was also present. One fragment was unidentifiable to species level. There 
was no evidence for butchering or working of deer antler. A single, very large deer antler, which 
appears to have been chopped away from the skull rather than shed, was found 10m to the 
southeast of this pit feature and may be originally derived from it. 
 

 
Bone No. Species Bone type Details 
 
CRS1:1 Red deer Antler  Portion of main beam and 2 tines 
CRS1:2 Red deer Mandible (l) Complete, all permanent teeth erupted 
CRS1:3 Red deer Atlas  Body intact, wings damaged 
CRS1:4 Red deer Rib  Almost complete 
CRS1:5 Red deer Rib  Damaged blade and articulation 
CRS1:6 Red deer Rib  Damaged blade, missing articulation 
CRS1:7 Goose Humerus (L) Distal end missing 

 
Table 6  Animal bone from shallow pit 
 
There were also two unstratified finds of animal bone from the peats and submerged forest, in 
the area immediately north of the pit. The two fragments recovered were identified as a lower 
jaw from a red deer (Cervus elaphus L) and what appears to be a rib from a pig (sus 
domesticus erxl.). This latter fragment was hacked through its articulation using a metal blade. 
Each specimen was numbered with the prefix CRS2 (Carrigdirty Rock bone sample 2). 

 
 
Bone No.  Species Bone type Details 
 
CRS2:1 Red deer Mandible (R) Almost complete, premolar 1 and most of vertical   
 
CRS2:2 Pig  Rib Blade hacked through at articulation. 
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Table 7  Animal bone from foreshore near pit 
 
The Carrigdirty Rock 3 site is an enigmatic archaeological feature. It appears to be the remains 
of a pit excavated in peat, which was then packed with clay and the disarticulated bone of both 
red deer and pink-footed goose. The pit is presently quite shallow, but this may be due to 
erosion of the intertidal foreshore. In other words, the pit may have originally been dug into a 
bog or saltmarsh surface, with tidal subsequent erosion reducing it to its present shallow depth. 
The fact that pig bone and a larger deer antler was found on the adjacent foreshore might also 
suggest that as the pit has been eroded down to this shallow appearance, other animal bone 
being then scattered out from it and across the local foreshore. It is uncertain whether the deer 
and bird bone was deposited into this pit as the result of human activity or by wild animals 
(wolves?), although the former seems likely. If it is human in origins, it remains an intriguing set 
of evidence. Was it a refuse pit, being simply the location for disposal of the discarded food 
remains of human settlers in the vicinity? Is it possible that this was a ritual deposit of animal 
bone? Deliberately buried animal bones are known from both settlement and ritual sites, but 
they have received little attention in Irish archaeology. The chronological relationship between 
the animal bone burial and the hut sites at Carrigdirty Rock remains unclear. (C14 date 
awaited) 
 

8.7  Carrigdirty Rock 20 and 21      
 
The oak planks are situated on the same stretch of foreshore as the Carrigdirty Rock 5 Early 
Neolithic occupation site (see above), although slightly higher up the foreshore. It consists of 
two oak planks exposed in the peats, although they are typically covered in the mud-slick of the 
modern mobile silts. The peats are at the same level as the Carrigdirty Rock Middle Bronze 
Age hut sites further to the west. The planks are quite firmly in-situ, buried under at least 0.10m 
of poorly humified silty peat. They were probably laid down at the edge of a saltmarsh and were 
exposed to rot for some time. 
 
Plank 1 was located on the mid-foreshore. The plank was tangentially cleft from a large trunk. It 
measured 3.4m in length, by 0.4-0.5m in width, The edges of the plank were irregular, with 
notches and protrusions. These appear to be the result of the splitting process or rot in 
antiquity, rather than deliberate woodworking. 
 
Plank 2 was located 2m south of the edge of the peat shelf. measured 5.6m in length, by 0.8m 
in width. Plank 2 was located c.30m to the west. The plank was laid on its horizontal surface 
and was oriented E/W. It was tangentially cleft from an oak trunk, some knots on the surface 
indicated that this was a fairly knotty trunk. The plank was worked to an oblique point at its 
western end and cut directly across at its eastern end. The side edges of the plank were quite 
thin, probably as a result of the splitting process. 
 
It is difficult to assess the function of these planks without detailed survey or archaeological 
excavation. They may derive from a prehistoric plank trackway constructed in coastal wetlands 
to provide access across the marshes to the inter-tidal zone. Oak planks of this large size have 
been used for raised bog trackways in the Irish midlands. It is also possible that the planks are 
related to boat-building activities. Recently discovered large oak planks in coastal wetland 
contexts at Calidcot, Wales, Goldcliff, North Ferriby and Dover have all proven to derive from 
Bronze Age plank boats. 
 

8.8  Discussion of the past coastal environment of the occupation sites at Carrigdirty Rocks 
 

The Carrigdirty Rock sharpened wooden posts were firmly embedded in brown peats that were 
organic-rich, with the well-preserved remains of prehistoric reeds and sedges and the roots, 
narrow trunks and branches of shrubby trees. This suggests a predominantly freshwater 
wetlands environment, although it is possible that the posts were originally driven into higher 
saltmarsh clays, and down into these organic peats.  Preliminary palaeo-environmental coring 
suggests a later transition from these organic-rich deposits to minerogenic clays. The hut sites 
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were probably located in a predominantly freshwater environment of raised bog, fens or carr 
woodlands which may have been prone to flooding, possibly during high tides or at extreme or 
Spring tides. It is also possible that the structure was actually built on a saltmarsh surface. In 
any case, this would have been an overwhelmingly wetlands environment. There would also 
have been small islands of dry ground in the vicinity, themselves covered in hazel-ash scrub 
woodland. There would also have been the hills and terraces of the drylands situated about 
1.5km to the southeast. 
 
Carrigdirty Rock 1 appears to have been a hut site of a flimsy, light construction, using narrow 
roundwood posts. There is no evidence for any central roof support. Similar Bronze Age 
wooden structures have been recorded in intertidal peats at Chapeltump and Cold Harbour, 
Gwent (Whittle 1989), and at Stone Point, Walton, on the Essex coast (Warren et al. 1936), 
while the more complex Bronze Age houses at Redwick and the Iron Age marshland 
settlements on the intertidal shore at Goldcliff, Gwent may be similar in function, if not 
appearance (Bell 1993a, 1993b). Small circular and rectangular wooden structures of this size 
and appearance are known from several Irish Bronze Age settlements, such as Ballyvourney 2, 
Co. Cork and Meadowlands, Co. Down. 
 
The Carrigdirty Rock wooden structures could be interpreted as possible simple huts or shelters 
erected in an area of prehistoric coastal wetlands. In terms of function, the archaeological and 
ethnographic record suggest a bewildering range of possibilities, A possible ethnological 
parallel for the Carrigdirty Rock site may be the limited transhumance activities described in 
early medieval Irish historical texts. This was the practice of the buaile or áirge which continued 
to be a social and economic feature (booleying) of Irish agriculture until recent times. The early 
medieval Irish did not save hay, so an area of grassland at the permanent settlement was set 
aside for winter pasture only. The cattle herd was then driven to nearby summer pastures from 
May to November (Lucas 1989). Although these temporary summer pastures were typically 
found on mountain slopes, in lowland regions wet or scrubby land (díthrub) was probably used 
(F. Kelly, pers. comm.). Small huts of turf or stone were constructed as simple shelters for the 
young herders. A further interesting point in relation to such watery places is that in hot summer 
weather, cattle often prefer to stand in water, swishing their tails at flies and chewing the cud. 
For this reason the gelastar, or cooling pond was a feature which increased the value of 
agricultural land in early medieval Ireland. The Carrgidirty Rock structures could be the remains 
of herder’s shelters. 
 
Seasonal occupation might be suggested by the difficulty of any activities in such winter-flooded 
wetlands. In addition the presence of an immature calf jawbone (under six months of age) 
might suggest a summer activity, as historically, calves were usually born in spring or early 
summer. However, it would be unwise to draw an exact parallel between the early medieval 
agricultural economy and prehistoric practices (Evans 1987), despite the fact that the faunal 
assemblages from two Irish Late Bronze Age settlement sites (Haughey's Fort, Co. Armagh 
and Ballyveelish, Co. Tipperary) do seem to indicate the increasing importance of cattle within a 
mixed agricultural system (Cooney and Grogan 1994). There is some evidence for Middle and 
Late Bronze Age settlement on the nearby hills. There are also a range of dryland settlement 
enclosures and fulachta fiadh found in the uplands terraces 2.5km to the south. A hoard of 
Later Bronze Age bronze horns was found in a bog at Carrigogunnel, Co. Limerick in 1787 
(Eogan 1983, 103). The precise find-spot can now be located about 2km south of Carrigdirty 
Rock by reference to the depiction of 'Carrigogunnel bog' in the Down Survey maps (AD 1650). 
Two socketed bronze axes are also known from Ballynacarriga, 2.5km to the southwest. 
 

9.   THE CONSTRUCTION, USE AND ABANDONMENT OF EARLY HISTORIC AND MEDIEVAL 
FISH TRAPS ON THE SHANNON ESTUARY 

 
9.1  The dated fish traps 
 

There are eight dated early historic and medieval fish traps on the Shannon estuary. They are 
typically well-preserved, in some cases, remarkably so. In terms of siting and location, they 
show similar patterns and there is also some interesting variation in terms of style of 
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construction, orientation, use, repair and abandonment. These patterns can be used to 
reconstruct the ‘lore’ of medieval fishermen and gain an understanding of how these structures 
would have been used along the estuary. 
 

9.2  The location and distribution of the Shannon fish traps 
 

In terms of their distribution, the medieval fish traps are widely scattered and have been 
recorded as far apart as the upper Fergus estuary, the Deel estuary, the mouth of the River 
Owenagarney on the Shannon estuary and also on the channel of the Shannon estuary. It is 
likely that they were in widespread use throughout the region, and the relatively small number of 
them recorded during the survey is probably due to the limits of archaeological visibility. Within 
this wide distribution, there are clear patterns of clustering. The Bunratty 1-4 fish traps and the 
Deel estuary 1-3 fish traps are located beside each other, and obviously represent an intense or 
continuous tradition of fishing at the those locations. In terms of the local siting of the fish traps 
there are some obvious problems of interpretation. Since the medieval period, it is likely that 
there have been frequent and significant changes in the location, size and orientation of the 
channels, creek and runnels that drain the mudflats. It is difficult to be certain where exactly the 
medieval fish traps would have stood in regard to their surrounding topography, but some 
preliminary comments can be made here. 
 

9.3  Siting on estuary channels, mudflat creeks and river-mouths 
 
The fish traps are found in a range of specific locations. Some (Deel estuary 1-3, Fergus 
estuary) are found immediately adjacent to the main estuary channel, while others are located 
on smaller rivers which flow into the estuary (Bunratty 1-4) and one has been found in a small 
mudflat creek (Bunratty 6). The fish traps are typically found immediately beside the low water 
channels (as opposed to being situated out on the broad, open foreshore). The fish traps are 
often found close to the mouths of smaller rivers or creeks flowing into the estuary, usually 
immediately downstream of where they enter the main channel. Thus the Bunratty 1-4 fish traps 
are located at the mouth of the River Owenagarney, the Deel estuary 1-3 fish traps are situated 
north of the mouth of a small creek which flows in form the east, while the Fergus estuary fish 
trap is situated immediately to the south of the outlet of the River Rine. It is possible that these 
locations were better fishing grounds because of the increased food and nutrients in the water 
near these smaller rivers. It is certain that early historic and medieval fishermen would have 
had a ‘lore’ or detailed knowledge of the best fishing grounds, whether they were using fish 
traps and weirs or whether they were using nets and boats. The siting of the medieval fish traps 
probably reflects a body of knowledge that these were the best locations for the construction of 
weirs and baskets. 

 
 
 
 

9.4   Siting in relation to low water and tidal cycle 
 
In terms of elevation, the fish traps are typically found at locations close to the low water mark. 
Some, such as the Bunratty 3 fish trap, are actually today located below the mean low water 
mark and is now only visible for about an hour, during the lowest tides of the year. It is likely 
then that the fish traps were usually only exposed for one or two hours at low tide, at a time 
when the last surge of water was draining out of the creeks. Fish would have congregated in 
these currents and could have been caught moving down. The local fishermen could have then 
removed the fish from the traps at slack tide. These low-lying locations would also have been 
ideal, as the traps could have caught fish through much of the monthly tidal cycle, using both 
night and day tides, some of the former being moonlit.  
 

9.5   Siting in relation to river-banks and nearby settlements 
 

The fish traps vary in their distance from the surrounding marshes, islands and drylands. Some 
are found relatively close to drylands, the Bunratty 1-4 fish traps and the Deel estuary 1-3 fish 
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traps are both situated quite close to medieval settlements on the dryland (the Anglo-Norman 
borough of Bunratty, Co. Clare and a possible medieval settlement at Ballynash, Co. Limerick). 
The Fergus estuary fish trap, although it is not too far from dry ground (the slopes along the 
north bank of the River Rine), it is actually quite isolated in terms of contemporary settlements. 
The nearest ringfort is situated some 1.5km to the west. The most isolated fish trap is Bunratty 
6 fish trap, which today is far distant from any dry ground. In the medieval period, the 
predominance of marshes in place of the modern corcass would have made it even more 
isolated. It can only be reached by foot today after a tough walk across mudflats. However, 
these distances are relative, all of the medieval fish traps could have been reached by ease 
using a small boat and this is undoubtedly the way it would have been managed. 
 

9.6   The size, form and orientation of the Shannon fish traps 
 

 
The medieval fish traps on the Shannon estuary, as indicated by Deel estuary 1, Bunratty 4 and 
Bunratty 6, are typically small v-shaped structures built of converging post-and-wattle fences 
which lead to wicker baskets. It is difficult to be clear about their precise size, as all of them 
have fences which disappear into banks of clays and silts. However, the fish trap fences 
generally seem to be fairly short. It is obvious that the Shannon estuary medieval fish traps 
were well suited to the particular conditions of the mudflats, where there were numerous little 
creeks and narrow channels flowing through wide expanses of treacherous muds. These 
narrow creeks typically had steep banks and during the last few hours of the ebbing tide carried 
virtually all of the water  from the draining muds. These creek channels were hardly wider than 
20-30m. A barrier that spanned these narrow creeks need only be about 20m in length to trap 
most of the fish in it at low water. 
 
The Shannon estuary fish traps can be usefully contrasted with, for example, the massive tidal 
traps of Strangford Lough, Blackwater estuary on the Essex coast and the Wootton-Quarr coast 
of the Isle of Wight (Loader et al 1997). However, fish traps of comparable small size have also 
been recorded in Britain, on Strangford Lough and on the Severn estuary (see below). It is 
apparent that size is largely related to foreshore topography. 
 
Length of post-and-wattle fences.The fences appear to be about 10-15m in length. The Fergus 
estuary post-and-wattle fence measured 8m in length. The Deel estuary 1 post-and-wattle 
fences measured at least 20m in length, while the Bunratty 6 post-and-wattle fence measured 
7m in length, although other posts in the vicinity suggest an original fence length of up to 22m. 
 

9.7   Enclosed angles within the Shannon fish traps  
 
The enclosed angles within the converging fences vary from narrow to wide angles. The Deel 
estuary 1 structure is quite narrow, enclosing an angle of about 45 degrees. The Bunratty 4 
structure encloses an angle of 90 degrees, while the Bunratty 6 structure may enclose an angle 
of up to 120 degrees. However, given the short length of the fences, only a small area of the 
foreshore is cut off. 
 

9.8   The height of fences in the Shannon fish traps 
 
It is more difficult to assess the height of the fences. The vertical posts in the fences survive to 
depths of between 0.3m (Deel estuary 1) while the posts of Bunratty 6 may lie as deep as 1m in 
the clay. The height of the fence would have depended on the depth of water. On the Shannon 
estuary this could have been 3-4m at high tide. Post-and-wattle fences in fish traps typically 
measure 1.5m-2.5m in height, it is likely, given the tidal range, the depth of water, the steep 
banks of the creeks and the force of the tides, that the Shannon estuary fish traps had fences 
measuring between 2.0-3.0m in height. 
 

9.9  The orientation of the Shannon fish traps 
 
It is well-known that fish in coastal waters tend to move about with the tides. Fish drift up with 
the flooding tide and move back down the shore with the ebb. When there is sufficient flood in 
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the river, salmon move up into the freshwater channels and are safe from the tidal fish traps. 
During the summer, they linger in the shallow water of the coast. Most of the Shannon estuary 
traps are oriented with their ‘eyes’ pointing stream and the open mouth of the fence oriented 
upstream. These then are ebb weirs, designed to catch fish coming down with the ebbing  tide. 
The single possible exception is the Deel estuary 1 fish trap, which appear to have its mouth 
oriented downstream. This may be a flood weir, designed to catch salmon moving upstream 
towards the headwaters in the spring. 
 

9.10   The use of wood in the Shannon fish traps 
 

By Mary B. Deevy and Aidan O’Sullivan 
The Early Historic fish trap on the Fergus estuary and the medieval fish traps at Bunratty 4 and 
Bunratty 6 were all sampled extensively for wood studies. A wide range of species were 
typically used for constructing the fences, including hazel (Corylus sp.), alder (Alnus sp.), ash 
(Fraxinus excelsior), willow (Salix sp.), oak (Quercus sp.) and birch (Betula sp.). These suggest 
the harvesting of a range of woodland habitats. Hazel can be found in wetlands, but it prefers 
well-lit, open conditions and was most probably found on the drier, transitional zone at the edge 
of the nearby dryland slopes. Birch prefers moist, peaty soils but probably was growing in mixed 
association with the other species described above. There are a range of types of willow 
species native to Ireland, most prefer wetland soils but all are tolerant of a range of conditions. 
The main native willows, sally (Salix cinera), goat willow (Salix caprea) and eared willow (Salix 
aurita), are all commonly found on marsh-edges, riverbanks, field-ditches and damp scrub 
woodland. Alder usually grows on constantly or seasonally waterlogged soils, providing the 
water is not stagnant. It can often be found growing in amorphous soils of an organic ooze in 
which there is a permanently high watertable. Wet alder woodland (‘carr’) often contains smaller 
amounts of other species such as hazel, downy birch (Betula pubescens) and grey willow (Salix 
cinera). It can grow on estuarine alluvium, kept wet by freshwater springs and drainage at low 
tide and inundated by brackish estuary water at high tide.  
 
The wood used in the fish traps was always left in the round, no cleft posts or split rods were 
used. Bark was left on the poles and branches, no attempt was made to remove it. The 
woodworking carried out was usually of an elementary nature, with posts simply sharpened by 
cutting pencil-points and wedge-ends and the rods were trimmed to chisel-ends with a few 
blows of a sharp, iron axe. There were no hints of any joinery or complex carpentry. In terms of 
age and tree-ring patterns, there is evidence for both use of natural coastal woodlands and 
coppiced woods. In the Early Historic fish trap fence on the Fergus estuary, hazel, willow and 
alder, typically aged to nine years age were used. These were probably simply cropped from 
hedgerow trees or taken from the dense carr woodlands that would have been growing along 
the estuary. In contrast, in the medieval Bunratty 6 fish trap, much more mature hazel, alder, 
ash and oak poles were used in the fences, aged up to 30-40 years. However the wood used 
for the basket was much more restricted in species and age. Hazel dominated the assemblage, 
and this was wood taken from very young rods, aged only 3-6 years. These rods were of 
uniform size, smooth with few side branches. Quiet simply, it would be difficult to obtain such 
high-quality underwood from a natural woodland. It is likely that the wood from the basket in 
particular was taken from coppiced hazel woodland, growing on the islands, around Bunratty or 
even in the famous medieval Cratloe woods located to the east. 
 

9.11   Methods of construction 
 
The Shannon estuary medieval fish traps would have been small, but sturdy structures and 
would have required some considerable labour to firstly procure the hundreds of poles and rods 
needed, to then transport this raw material out to the estuary mudflats and finally to erect the 
various wooden structures in the few hours available between tides. All the wood and tools, 
especially the baskets which were large, unwieldly items, would have to have been transported 
out by boat and manhandled onto the foreshore. Thereafter the fish traps would have been 
managed, repaired and reconstructed over the years of its use. The fish traps were built using a 
range of techniques, but the predominant form involved the use of two converging post-and-
wattle fences leading to a trap mechanism. 
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Building the wooden fences 
 
In rivers and estuaries, fish trap fences are generally built in tow ways, using wattle hurdles 
supported by posts driven into the river bed or wattle woven around vertical posts already driven 
into the clays. In the Fergus estuary, Bunratty 4 and the Deel estuary 1 traps, wattles were 
simply woven around in-situ vertical roundwood posts which had been sharpened and driven 
vertically into the muds. An unusual technique may have been used at Bunratty 4, where it 
appears rods were woven diagonally down through the posts rather than horizontally around 
them. At Bunratty 6, a different technique was used, involving the placing of post-and-wattle 
hurdles and horizontal brushwood up against a sturdier fence of vertical poles. These posts 
may also have had wattles woven around them. A single wattle panel was inserted against the 
fence so that its main axis was vertical rather than horizontal, perhaps because the fence was 
sagging or damaged in this area. It is possible that diagonal braces were inserted into the clays 
downstream of the fence, to prevent them from collapsing during the great rush of water in the 
last hour or so of the ebbing tide. 
 
The use of wicker baskets 
 
There are three well-preserved baskets associated with the medieval fish traps, one at Bunratty 
6 and two at Bunratty 3. It is also likely that Bunratty 4 employed a basket similar to these. The 
nature of these trap mechanisms are not entirely clear on other traps (e.g. the Fergus estuary 
and Deel estuary structures). The Bunratty 6 basket is a remarkable artefact in terms of both its 
technology and preservation, indicating clearly the skills of both contemporary basket-makers 
and the techniques used by local fishermen. 
 
Baskets have commonly been found with Anglo-Saxon and Norman fish traps in England and 
Wales, particularly in conditions that caused good preservation. Anglo-Saxon and Norman 
baskets are known from the mudflats of the Severn estuary (Godbold and Turner 1994), and 
Anglo-Saxon fish baskets have also been excavated at Anslow’s Cottages, Bedfordshire. In 
recent times on the Severn estuary, large conical baskets were supported in rectangular 
frameworks, being made of three separate components. Long, small-meshed baskets in the 
shape of an ‘eel wheel’ were fitted over the ends of the larger cone-shaped basket (Jenkins 
1974a, 1974b; Salisbury 1991, 80). Small baskets were also used as individual fish traps, such 
as those found on the Severn estuary (Godbold and Turner 1994). Medieval book illuminations 
also occasionally illustrate the use of portable wicker traps or ‘weels’ for catching eels. The 
best-known example is the conical basket shown being used in the leat of a mill-race in the 
Luttrell Psalter, a manuscript which dates to the fourteenth-century. There are medieval 
historical references to the existence of baskets and wicker traps in Ireland. In the year 1225 
the people of Cúl Cearnadha were attacked by Aodh mac Cathail Chrobhdheirg and a band of 
Normans. Many of the people fleeing the scene were drowned and the grisly detail was 
recorded that the baskets of the weir were found to be full of drowned children (a llan intib do 
lenbaib arna mbaduth) (AFM 1225). Eel-traps were also used in Ireland in recent times, 
particularly on the River Suir (O’Sullivan 1994). 
 

9.12   The repair and abandonment of the fish traps 
 

The post-and-wattle fences and the baskets would have had to be constantly repaired and 
reconstructed and gradually they would have had to be abandoned. It is known that fish traps 
used in freshwater rivers have a useful life of about thirty years, as the vertical posts last about 
ten years before they collapse, while the wattle panels have to replaced after five years. In 
coastal waters and estuaries, the exposure to high winds, onrushing tide and wave action and 
the constant wetting and drying across the tidal cycle would have meant the individual elements 
in the fish traps would have deteriorated much faster. There is clear evidence for repair and 
reconstruction in the traps, with extra posts driven in (Bunratty 6), or even entire post-and-wattle 
fences replaced (as at Deel estuary 1 and Bunratty 4). Some traps may have had to be 
abandoned very suddenly, due to great damage after floods or burial under silts. The quality of 
preservation of the basket at Bunratty 6 may suggest that it had been suddenly buried in silts 
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and the local fishermen, instead of digging it out, cut their losses and constructed a new fish 
trap. 
 

9.13  The significance of the Shannon estuary fisheries in the medieval period 
 

The practical operation of a fish trap requires its labourers to live near-by, as the trap would 
need to be checked twice a day during the season. However, the ownership of the catch of the 
fish weirs could have been firmly in the hands of either a monastery, bishop or manorial 
landlord located several miles away. The construction of the fish weirs would have been closely 
regulated and their annual catch would have provided a valuable rental income to the owner. 
There were a variety of grants, leasings and court cases concerning the fisheries of the 
Shannon estuary in the medieval period (see Chapter One, above). The already established 
importance of fish in the Shannon estuary can also be seen in a reference for the year 1105 AD 
which states that ‘In the same year there was caught by fishermen in the sea of Luimnech (i.e. 
the Shannon estuary) a fish of unheard of size, which measured fifteen feet, and two ingots’ 
weight were obtained for it’ (AI). This was probably caught from a boat. 
 
The fisheries of Limerick were also significant in the medieval period and are first mentioned in 
1200 when William de Braose received the honour of Limerick ‘with all its appurtenances 
in¼water and mills and fish-ponds and ponds and fisheries and ponds’ (Lenihan 1866, 48-9). 
Indeed, the name ‘Lex Were’ or Lax Weir is mentioned for the first time in a charter of Henry V 
which granted the salmon fishery on the River Shannon to the north of Limerick in 1414 to the 
citizens of the city (Herbert 1946-7, 53). This particular fish trap was used until the 19th century 
(see below). The medieval nucleated settlements of Askeaton and Bunratty were also ideally 
located on the Shannon estuary for maritime trade and the exploitation of fisheries, saltmarshes 
and the corcass. Indeed, the agricultural value of the corcass was appreciated during this 
period as illustrated in a court case of 1313 when Walter, son of John and William Ó Mynok 
were charged with stealing cattle from the King’s marsh and slaughtering them in a cellar in 
Limerick (Cal. Justic. Rolls Ire., 311). Often, fisheries would have been appropriated by the 
local nobility and donated to a monastery or church. For example, the charter bequeathed to 
Clare Abbey by Donal Mòr O’Brien in 1189 granted various fisheries and fishing rights to the 
Canons Regular of St. Agustine  (MacMahon 1993, 22). 
 
While the upper echelons of society may not have been directly involved with fishing, they 
would have received considerable income from the levies imposed on the fishermen. The 
salmon and eels fished from the Shannon, Fergus and other tributaries, were the principal 
types of freshwater fish consumed in the medieval period. In an era when 100 days of the year 
were designated days of abstinence with meat being forbidden, salmon was in constant 
demand especially in wealthy households (O’Neill 1987, 37-8). This like any valuable 
commodity attracted criminal interest such as the 14th century case when Robert, son of John 
de Burgo was charged with robbing Theobald Troye’s fishermen of salmon and preventing 
them from carrying their catch to Limerick, (Cal. Justic. Rolls Ire. 1311, 215) while near 
Killmallock, Richard Carragh was hanged for attacking Thomas son of Geoffrey and Peter le 
White and taking two loads of fish worth a mark (Cal. Justic. Rolls Ire. 1311, 215). The sea 
fisheries on the Shannon estuary were also important with cod, hake and herring being caught. 
The herring fisheries in particular brought increased income to the region partly funding the 
renewed building of monasteries, churches and tower-houses from the late 15th century 
onwards (O’Neill 1987, 34-8). The medieval fish traps on the Deel estuary and at Bunratty 
should be view in this context.  
 

10.   MIDDLE BRONZE AGE PLATFORM, COONAGH POINT 1, CO. LIMERICK 
 
This site consists of a possible wooden platform or other structure buried in peats. It is located 
downstream of Limerick city, on the north bank of the upper Shannon estuary, adjacent to the 
townland of Clonmacken in the county of Limerick. The wood is situated in dark-brown, organic 
peats which are rich in phragmites reed stems. These peats are exposed to view in the eroded 
saltmarsh cliff section at the very top of the foreshore. There are also large, eroded-out and 
isolated tufts of peat which sit out on the mudflats of the upper foreshore. A large drainage 
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sluice is situated immediately to the east of the site and a modern navigation beacon is set on 
the saltmarsh immediately north of the cliff. A drainage channel runs into the estuary from 
behind the modern sea wall to the west of the site. 
 
The site consists of several trunks, roots and branches of a submerged oak forest, within which 
there are also individual sharpened posts which indicate human activity. The trunks, roots and 
branches of the probable submerged forest can be traced along a 100m stretch of the exposed 
saltmarsh cliff section. The saltmarsh cliff is mostly composed of organic peat, there is only a 
thin layer of saltmarsh clays over the peats. The submerged forest timbers appears to lie at 
slightly varying levels in the cliff, but they are typically situated at 2m depth below the top of the 
saltmarsh. Two large oak timbers protrude horizontally from the cliff face of a small tuft of salt 
marsh on the foreshore. They lie side by side and are aligned SW-NE. They both have 
rectilinear sections measuring 0.20m by 0.25m (west one) and 0.20m by 0.24m. The more 
westerly of the two has an exposed length of 0.65m and the easterly timber has an exposed 
length of 0.55m. There are possible posts in this area but it was impossible to tell if they were 
actually posts or just loose branches. There are several other timbers, branches, tree stumps 
strewn around this area (all part of the submerged forest). 
 
A section of this saltmarsh cliff was cleaned back and briefly inspected. During this 
investigation, a number of narrow worked stakes or posts were recorded at the base of the cliff, 
set in peats but obscured by the modern tidal sediments which lie heavily across this foreshore. 
There were two vertical posts of narrow, immature roundwood with bark still attached. These 
were spaced at an interval of 0.5m. The posts measured 0.05-0.08m in diamater and survived 
to lengths of 0.15m. The posts were both cut to wedge-shaped points and were worked to 
these sharpened points using narrow, tightly curved axes, producing toolmarks of classic 
Bronze Age form. A sample of the cleft oak stake provided a Middle Bronze Age date of 3240 ± 
20 BP (1597-1454 cal. BC, GrN-21926).  
 
It is impossible to interpret this site without further investigations. The chronology of the peat 
and the submerged forest trunks is unknown and their relationship with the sharpened wooden 
posts is also unclear. It is possible that the site represents some form of utilisation of a natural 
spread of timbers for use as a platform or trackway, but this must remain a speculation until 
further investigation is carried out. 
 

11.   A LATE BRONZE AGE TRACKWAY ATTESTING AN EARLIER COASTAL ENVIRONMENT 
IN THE FERGUS ESTUARY 

 
11.1  The location and nature of the Fergus estuary 

 
This site (Fergus estuary west 1) is located on the west bank of the upper Fergus Estuary, 
adjacent to the townland of Islandmagrath, County Clare (Ordnance Survey 6-inch Sheet 42, 
NGR. 13625 17033). It was first discovered during the intertidal surveys in August 1994, and 
was recorded during subsequent visits to the site in December 1994, July 1995 and November 
1995. The site was investigated through recording by repeated visits, photography and 
drawings. The Fergus Estuary channel is relatively narrow in this area, flowing through a gently 
curving meander which is presently causing erosion on the west side of the channel. The 
structure is situated at the outer curve of this meander and is being exposed on a narrow 
foreshore (no more than 30m in width from saltmarsh cliff to low water) which slopes steeply 
down towards the northeast. A mudflat creek runs out from behind a spur of saltmarsh and 
flows directly across the lower part of the post-and-wattle structure. This creek seems to be 
entirely a function of the modern sea wall, and drains with every low tide the huge expanse of 
saltmarshes and corcass that are located to the southwest. 
 

11.2   The Fergus intertidal trackway in its estuarine environment  
 
The intertidal foreshore in the vicinity of the wooden structures is composed of firm, finely laid 
estuarine clays and silts, with occasional shell inclusions. The results of preliminary diatom 
analyses and some palaeo-environmental stratigraphical coring indicates that the structure was 
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probably originally built in a intertidal environment in proximity to reedswamp vegetation. 
Palaeo-environmental studies of the structure itself included extensive sampling for wood 
species identifications and wood technology studies. The adjacent saltmarsh cliff was also the 
focus of palaeo-environmental work, including analyses of pollen (Malone 1996), foraminifera, 
ostracods and diatoms of later prehistoric to historic period date (Blythe 1996a; Blythe et al. 
1996b). However these analyses cannot be related to the post-and-wattle structure which is 
earlier in origins. A Late Bronze Age radiocarbon date of 793-553 cal. BC (2540 ± 20 BP; GrN-
20974) was produced from a single narrow hazel rod woven around one of the vertical posts. 
 
The Fergus estuary post-and-wattle structure was also sampled for detailed diatom analysis. A 
section of the interwoven rods in one of the horizontal post-and-wattle panel were removed and 
a sample recovered from the clays 0.05m directly beneath it. Laboratory preparation followed 
the standard techniques (Battarbee 1986, see above)The diatom species can be categorised in 
terms of ecological tolerances and preferred habitats, these varied tolerances, life forms and 
habitats providing an indication of the environmental conditions at the time of the construction 
of the post-and-wattle. The ecological groupings of the sample are as follows: 
 
 

 
 
Marine plankton   25.7% 
Brackish/freshwater plankton 1.9% 
Freshwater plankton  8.5% 
Marine tychoplankton  6.1% 
Brackish/freshwater tychoplankton 3.5% 
Marine epiphytes   0.4% 
Marine/brackish epiphytes 1.0% 
Brackish/freshwater epiphytes 22.5% 
Freshwater epiphytes  0.8% 
Marine/brackish epipelon 18.6% 
Marine/brackish episammon 2.5% 
Marine/brackish aerophilous 1.7% 
Unclassified    6.6% 

 
Table 8: Ecological groupings of identified diatoms 
 
The diatoms from the sample indicate a wide range of tolerances and life forms, although they 
do appear to collect in three main groups: the marine plankton dominated by Paralia sulcata, 
the brackish/freshwater epiphytes, dominated by Cocconeis disculus and the marine/brackish 
epipelon, characterised by many diatoms, the largest groups of which are gyrosigma spenceri 
and Nitzschia naicularis. The presence of large numbers of marine planktonic species in the 
sample suggests some element of tidal influence, although many of these species are probably 
allochtanous (i.e. deposited away from their place of life). Many of the marine species were 
fragmented, suggesting that they were transported for some distance prior to deposition or 
were re-worked in some way. The nature of the sediment sampled (i.e. the alluvial clays 
underneath the post-and-wattle panel) suggests that it was relatively in-situ. The presence of 
the epiphytic forms suggests substantial plant quantities growing in the area at the time the 
diatom assemblage formed. The relatively high number of freshwater diatoms, and the 
freshwater tendency of the epiphytes suggest that freshwater sources were not far from the 
site. 
 
It is probable that the clay sediments sampled from beneath the post-and-wattle structure were 
contemporary with its initial construction and use. In summary then, the environment in the 
immediate area, judging by the results of the diatom studies, was probably one of brackish 
water, which was likely to have been supporting quite a substantial macrophyte population 
(reed swamp?). The site probably experienced regular tidal inundation, but was not constantly 
flooded by marine water. 
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11.3  Interpreting the function of the Bronze Age intertidal trackway     
 

Bronze Age post-and-wattle, brushwood and timber trackways have all been previously 
recorded in coastal wetlands in Britain and Ireland (see below). They have on occasion been 
associated with wooden boats and have been interpreted as ‘hards’ for beaching craft on, or as 
structures to provide easier access to the channel where a large plank-boat may have been 
drawn up. At North Ferriby, on the Humber Estuary, a smaller, simple wooden structure was 
dated to 1590-1200 cal. BC, contemporary with the well-known plank-built boats (McGrail 1987; 
Wright 1990). Recent excavations in a former tidal creek at Caldicot, South Wales have 
revealed similar Later Bronze Age wooden structures, associated with such finds as a plank-
built boat, wooden artifacts, pottery, metalwork and animal bone (Nayling 1993). In the context 
of boats, it is interesting that willow ties similar to the single example found at the Fergus 
Estuary structure were used to stitch together the planks of the Brigg 'raft', a flat-bottomed 
vessel from the River Ancholme dated to c. 800 BC (McGrail 1981). It is also possible that the 
Fergus estuary structure is the remains of a ancient fish trap, although the use of two closely 
parallel, but meandering post-and-wattle fences would be unusual in this context. 
 
A more likely explanation is to see this structure as part of a trackway  which ran along 
mudflats, crossed tidal creeks and lead toward the islands isolated out in the marshes. 
Recently, similar post-and-wattle trackways have been excavated at Melton, on the Humber 
estuary where they have been interpreted as structures designed to provide access across 
saltmarsh creeks. In this sense, the Islandmagrath structure may be therefore more 
comparable to the Bronze Age hurdle trackways that have been found in large numbers in the 
midlands raised bogs, particularly at Corlea and Derryoghil, Co. Longford. These trackways 
were constructed of planks, brushwood and hurdles and frequently indicate long continuities of 
repair and replacement (Raftery 1996). These trackways have typically been seen as 
pedestrian routeways, but it is also possible that cattle and sheep could have been herded 
through the marshes and post-and-wattle structures were laid down to provide crossing points 
of mudflat and saltmarsh creeks. 
 

11.4   Building the Bronze Age trackway 
 
 

The trackway may have descended side-ways down the steep banks of a creek, at an angle to 
the channel, thus providing relatively shallow angled routeway. The vertical posts with the 
interwoven wattle could have prevented the horizontal wattle panels from slipping sideways 
down the soft muds. The trackway could have been built in a relatively short period. Hazel, ash, 
oak and willow rods would have been cut on the surrounding hills and carried down to the 
saltmarshes. The posts would have been sharpened on top of the saltmarsh and driven easily 
into the clays of the mudflats creeks. A crude hurdle or wattle fence could have been woven 
around these posts. Brushwood would then have been thrown down onto the mudflats, and 
horizontal wattle panels laid between the two vertical fences 
 

11.5   The Bronze Age trackway in its settlement landscape 
 

It is possible to look at the Late Bronze Age trackway in its wider settlement context. In recent 
years, an intensive programme of archaeological research has been carried out by the North 
Munster project in the neighbouring south-east Clare region, the landscape of rolling drumlin 
hills and low lying lakes and bogs which surrounds the Late Bronze Age hillfort at Mooghaun. 
Much of significance has been revealed by aerial photography, museums research, 
archaeological survey and excavation and this research provides the social, economic and 
landscape context against which the trackway can be understood. 
 
The archaeological evidence of metalwork hoards, single finds, settlement sites and pollen 
studies indicates that the southeast Clare region was first intensively settled in the Middle 
Bronze Age (Grogan et al. 1995, 1996; Grogan and Condit 1994). By the Late Bronze Age, 
substantial hoards of gold and bronze were deposited in Mooghaun Lough and Lahardaun bog. 
There are also a number of stray finds of Late Bronze Age socketed bronze axes, spearheads 
and swords in the area. Bronze Age settlements, including hillforts, hilltop enclosures and small 
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domestic enclosures have been identified in this landscape. A model for the social, economic 
and ideological organization has been proposed which envisages a three-tiered hierarchical 
system of social and settlement organization. 
 
It is interesting that the Late Bronze Age stone enclosures at the edge of the Fergus estuary 
wetlands seem to be placed at fairly regular intervals (between 0.7-1.2km apart) along the edge 
of the marshes. These may be the farmsteads of family groups who were controlling strips of 
coastal wetlands adjacent to dryland territories. Late Bronze Age wooden trackways have been 
identified as concentrations spaced at 1.2km intervals at Sharpham, Skinner's Wood, Meare 
Heath and Shapwick Heath in the wetlands of the Brue valley, in the Somerset Levels. These 
concentrations have been taken to represent just such separate, but contemporary, 
communities exploiting the resources of both the marshes and the dryland slopes of the Polden 
Hills (Coles and Coles 1986, 131). There are some Late Bronze Age enclosed settlements on 
the Shannon estuary which were clearly sited with estuarine resources in mind. Stone 
enclosures of apparently similar size and construction to the Fergus estuary examples were 
excavated at Aughinish, Co. Limerick. These enclosures were sited on an low island in the 
Shannon estuary. The excavations revealed a Late Bronze Age domestic settlement with 
house-sites, coarse-ware pottery, saddle querns and metal artefacts. There were also 
apparently several rock-cut pits which had been filled with seashells, evidently the refuse from 
food gathering in the nearby intertidal zone (Kelly 1974; Raftery 1976). 
 
The Bronze Age burnt mounds or fulachta fiadh on the Fergus estuary, are probably an 
important indicator of short-term or seasonal activities in river valleys, lakeshores and boggy 
ground. These sites consist of burnt mounds of stone, ash, charcoal and clay lying beside 
stone-built or wooden troughs. It seems certain that the mounds are spoil-heaps of burnt 
material, left after stones were repeatedly heated and dumped into the water-filled trough to boil 
water. Repeated heating and cooling shatters the stone, which is then cast up on the 
surrounding mounds. These sites have typically been dated to the Middle and Late Bronze Age 
and may have served as cooking places, or as saunas and baths for washing and cleaning. 
Whatever their actual function, archaeological survey has revealed that they are typically the 
product of many episodes of heating stone. This implies that these sites were visited and re-
visited on numerous occasions, perhaps over several seasons. They have often been found in 
association with barrows, standing stones and stone circles (e.g. Drombeg, Co. Cork) possibly 
indicating a function in the ritual landscape (Brindley et al. 1989-1990; Buckley 1990; O’Sullivan 
and Condit 1995). 
 

12.  OTHER INTERTIDAL WOODEN STRUCTURES IN THE FERGUS ESTUARY 
 
12.1   The post-and-wattle structures in the Fergus estuary 

 
The feature in the Fergus estuary consists of two parallel post-and-wattle fences, with 
interspersed horizontal wattle panels and brushwood, which run diagonally down the foreshore, 
at a slight angle to the low water mark. The entire structure measures over 35m in length and at 
least 2m in width. It drops down in elevation as much as 1.5m, from where it first appears near 
the saltmarsh cliff down to where it is submerged underwater below the low water mark. It is 
certain that what is exposed is only part of this structure. It is likely that much remains buried 
from sight under the upper foreshore clays. There are also wooden posts permanently 
submerged underwater which can be felt by probing out into the channel using a ranging rod. 
The entire structure weaves slightly along the shore, presenting an irregular or s-shaped plan 
with slight 'bays'. The structure is well preserved, although it is presently being eroded out of the 
clays. Indeed, between 1994 and 1997, several features have disappeared due to erosion and 
new features have been exposed. It is therefore possible that the following interpretations will 
need to be revised if other features come to light. 
 
The structure is of quite a complex construction. It appears to be basically constructed of two 
parallel rows of vertical wooden posts with interwoven wattle. The posts of these fences were 
set at vertical or oblique angles in the clays. These posts also had rods roughly interwoven 
between them, forming what appear to be vertical or angled fences. In the space between 
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these two post-and-wattle fences, a number of horizontal post-and-wattle panels appear to 
have been laid on the mudflat surface. These appear to have been pinned in place using 
vertical posts driven through the actual weave of the horizontal panels. It also appears that 
bundles of roundwood branches, twigs and rods were laid on the foreshore beside and along 
the length of the structure. This is particularly apparent towards the lower foreshore end. 
Although the entire structure could be seen as one feature, it will be described here in terms of 
its main elements. These include the upper foreshore posts at the southwest end of the site, 
the double post-and-wattle fences and horizontal wattle panels on the mid-foreshore and finally 
the vertical post-and-wattle fences at the northeast end of the site. The description of the site in 
terms of these various elements is being attempted because there is a possibility that these 
reflect actual discrete or separate features within the overall structure. Indeed, wood species 
analyses would seem to bear this out, with certain species being used for certain elements 
within the overall structure. 
 
 

12.2   A  vertical post-and-wattle fence on the upper foreshore of the Fergus estuary 
 
On the upper foreshore a post-and-wattle fence was exposed along its eastern or channel-side. 
This vertical fence curved gently down the foreshore and then ran parallel to the water channel 
before turning slightly up the foreshore again. The posts are now set at an oblique angle in the 
clays, each post tilting at an angle of 45 degrees towards the east. These posts had 2-3 rows of 
heavy branches woven between them. These branches were taken from the topwood of 
immature trees, having the knots, side-branches and scars of such wood. There were also hints 
of another feature at the upper end of this fence, where a second row of posts seemed to run 
down towards the main post row at an slight angle. 
 

12.3 Vertical post-and-wattle fences and horizontal wattle panels on the mid-foreshore 
 

On the middle foreshore, a second fence gradually starts to appear on the saltmarsh side of 
this original post alignment. This creates a double post-and-wattle fence structure which runs 
diagonally down the foreshore, oriented NE-SW.  This double fence structure then changes 
course and runs along the foreshore, oriented N-S.  The posts are either vertical or slightly 
oblique in the clays. Between the vertical posts in both post rows, there are interwoven rods. 
There are at least two horizontal post-and-wattle panels visible between the post rows on the 
middle foreshore.  
 
To the northeast of these horizontal wattle panels, it becomes increasingly difficult to ascertain 
the precise nature of the structure. There appears to be another horizontal post-and-wattle 
panel adjacent to the upper post row south of the creek. However, the structure generally takes 
the form of two parallel post-and-wattle fences. There is also a quantity of narrow branches, 
roundwood and twigs on the middle to lower foreshore, on the channel side of the structure. 
This wood appears to have been deliberately dumped and was not woven into the structure. 
 

12.4   The post-and-wattle on the lower foreshore 
 
The entire structure is then crossed by the narrow, shallow of a small modern mudflat creek. 
This creek would have no chronological or functional relationship with the Bronze Age structure. 
The banks and sections of this mudflat creek were closely inspected and the evidence 
suggests that there are no other features buried under the structure. The structure is quite 
complex on the sloping clays of the foreshore just above low water mark. There is an irregular 
post-and-wattle structure leaning towards the water channel. 
 

12.5   The wooden rope 
 

A length of twisted withy tie or rope was recorded in the clays at the lower part of the structure. 
This was a single, branch. The fibres were twisted and the branch was curved around, possibly 
formerly as a simple knot.  This was subsequently destroyed by tidal erosion. However it is 
possible to reconstruct its form from photographs. Twisted wood fibres make strong ties, 
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although it is uncertain what load-bearing capacity they have. It may be that such fibres were 
used as fastenings in wooden structures, possibly either in the place of joints or to strengthen 
them. More prosaically, the twisted tie could also have been used to bind a collection of rods for 
dumping onto the foreshore. Bronze Age ropes or twisted withies are known from the Late 
Bronze Age boat site at North Ferriby, Humberside (Wright 1990, 156), from a Late Bronze Age 
riverine site at Caldicot, Gwent (Nayling and Caseldine 1997) and from the Late Bronze Age 
ritual shaft or well at Wilsford, Wiltshire Ashbee et al. 1989). 

 
 
 
 
 
 

13.   WOOD STUDIES IN THE FERGUS ESTUARY 
 
13.1  The sampling of the wooden structures 

 
The Late Bronze Age post-and-wattle trackway was extensively sampled for wood studies, with 
75 pieces of wood retained for microscopic analysis. The samples were taken from several 
different features within the structure, including the vertical posts at the southern end of the 
structure, the horizontal post-and-wattle panels between the double post alignments, and the 
dump of wood on the lower foreshore. The structure produced a surprisingly wide range of Irish 
native tree species, with eight different species identified. Hazel (Corylus sp.) dominated the 
assemblage with 49 (65%) pieces of wood, while alder (Alnus sp.) was also common with 14 
(19%) pieces of wood. The other tree species included 3 of ash (Fraxinus excelsior), 4 of 
Pomoideae sp., 1 oak (Quercus sp.), 1 holly (Ilex aquifolium), 1 willow (Salix sp.), and 1 cherry 
(Prunus avium). One sample could not be identified due to its poor condition. The roundwood 
used in the entire structure ranged widely in age from 2 to 35 years old, with an average of 10 
years of age. The wood ranged in diameter from 0.011m to 0.08m with an overall average 
diameter of 0.029m. 
 

13.2   The wood employed in the vertical intertidal fences 
 
The widest range of species was found in the vertical fences, which were constructed mostly of 
hazel and alder, with roughly equal amounts of ash, oak, holly, willow, cherry and fruitwood also 
being used. Interestingly, there were also some spatial patterns in species selection across the 
structure. Towards the southern end, the posts were typically of alder, while towards the north-
east, hazel dominated amongst the vertical elements, with lesser amounts of alder, ash, oak 
and holly also included. The rods woven between the vertical fences were mostly of hazel, but 
willow, cherry and pomoideae were also occasionally used. In terms of age, the wood used in 
the vertical posts was typically aged between 8-12 years, although towards the northeast end of 
the structure the posts were typically older, occasionally being up to 35 years in age. It appears 
that the rods used in the vertical fence tended to be younger (7-9 years age), although on 
occasion both posts and rods were roughly the same age. In general terms, the wood for the 
vertical fence seems to have been cut at about 9-10 years old. The posts tended to be stouter, 
typically measuring between 0.031-0.055m in diameter. As might be expected, the rods were 
narrower, measuring 0.011-0.045m in diameter. The thickest posts measured up to 0.07m in 
diameter. 
 
The hazel and alder wood can be examined in terms of age profiles to assess whether 
woodland management was ongoing. The hazel used in the vertical fences (both posts and 
rods) was typically aged between 7-12 years age, although some of the posts at the northeast 
end were aged up to 35 years. The rods were younger, being 7-11 years age. The hazel posts 
and rods typically measured 0.021-0.04m in diameter. This seems to indicate that the posts and 
rods for the vertical fence were being cropped from relatively even-aged hazel woodland, but 
there is little evidence to suggest that this was coppiced or deliberately managed. The alder 
wood was typically aged 6-10 years, with a peak at the latter age. The alder wood measured 
between 0.031-0.065m diameter. The age profiles for the alder wood might suggest some 
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measure of woodland management, but it is more likely that it too was being cropped from 
woodland growing at the edge of farmland. 
 

13.3 The wood employed in the horizontal post-and-wattle panels 
 

 
In contrast, the post-and-wattle panels laid between the fences were constructed almost entirely 
of hazel. This was the case with both of the two panels (north and south panels, in the middle of 
the structure) which were examined in detail. Thirty pieces of wood were examined, virtually all 
of it was hazel, only a single piece of ash was found in the north panel. The hazel wood used in 
the post-and-wattle panels laid between the vertical fences shows more distinctive age and 
diameter profiles. It ranges in age between 2-19 years, but is actually typically aged between 3-
6 years, with several pieces aged 9, 11 and 13 years. The rods are younger, being 2-6 years 
age. The posts are typically 5-7 years age. However, in general terms the hazel wood in the 
post-and-wattle panels is relatively restricted in age. As might be expected, it is also restricted 
in diameter, typically measuring between 0.011-0.03m. 
 

13.4   Late Bronze Age trees and woodland on the Fergus estuary 
 
The wood-species identifications and tree-ring counts indicate that a range of woodland 
habitats were being exploited for the construction of the Late Bronze Age trackway on the 
Fergus estuary. The structure was mostly built of hazel (Corylus sp.) and alder (Alnus sp.), with 
much lesser amounts of ash (Fraxinus excelsior), oak (Quercus spp.), willow (Salix sp.), cherry 
(Prunus avium) and holly (Ilex sp.). This species range indicates that the woodland being 
cropped was most likely growing on well-drained, dryland soils. Although hazel will grow in a 
range of habits, it prefers the marginal environments between wetlands and drylands where it 
has less competition. Hazel-ash woodlands are often found at the base of dryland slopes over 
wetland marshes. There were also some species present which may have been growing more 
on the wetlands, such as alder and willow. By and large, it seems likely that the woodland used 
for the structure was growing locally, perhaps no more than a few hundred metres away. It is 
likely that the hazel, ash and blackthorn were growing on the dryland margins, while the willow 
and alder probably grew on or immediately adjacent to the coastal marshes, perhaps on 
Islandmagrath or on the nearby hill at Manusmore. 
 
A selection of worked posts were examined from the above structures, including 5 pieces of 
hazel, 1 of alder and 1 Pomoideae. They ranged in age from 8 to 28 years with an average of 
13.6 years and ranged in diameter from 0.03 to 0.08m with an average of 0.05m. The 
woodworking evidence in the structure is also typical of Late Bronze Age structures, indicating 
the use of narrow, but flat metal blades in the sharpening and hewing of the raw material.  
 

14.   ASSESSMENT SCORES 
 

A total of 79 sites were assessed and scored in the upper and lower reaches of the Shannon 
estuary. The scoring differed from that of the other partners by virtue of its notably high scores. 
Only 8 sites fell below the bar which the other partners had drawn at 8 points (see Appendix 
P19.1).  
 

15.  CURRENT APPROACH TO IDENTIFICATION AND PROTECTION OF ARCHAEOLOGICAL 
RESOURCES 

 
15.1  Early investigations 

 
In contrast with other sections of the European seaboard, there has been virtually no tradition of 
coastal foreshore archaeological surveys in Ireland. True, it is possible to trace some brief, 
early interest amongst Irish antiquarians in intertidal archaeological material. In 1800, a Late 
Bronze Age gold dress fastener was thrown up by the sea on the strand at Youghal, Co. Cork.  
At the time it was noted by a local antiquarian that 
 
‘the strand at Youghal is generally covered with sand or sea silt but frequently the violence of 
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the sea and waves, wash away the sand when underneath is discovered a bog, thick set with 
stumps of fallen trees which extend a considerable way under the sea. When this happens a 
number of curious remains of antiquity are washed on shore, such as arms [sic], rings, 
bracelets, etc..’ (Cahill 1998, 43-4). 
 
Intertidal archaeological finds were also recorded by W.H. Patterson on the Co. Down coast in 
1891. These archaeological deposits were exposed when the sea removed the fine, silty sand 
from the muddy foreshore. The finds included at least 200 unrolled, black-stained flints, 
including cores, chips as well as possible hammerstones. There was also a possible hearth and 
three pieces of split bone, including ox, deer and wild boar (Patterson 1892). 
 
In 1879, a possible Early Historic crannog was recorded on the coastal foreshore at Ardmore 
Harbour, Co. Waterford. This came about after extensive sea erosion of a sandy beach 
exposed a wooden structure in a bed of peat beside a small stream, which ran down the 
foreshore (Ussher 1903; Ussher and Kinahan 1879; Wood-Martin 1886). There was a large 
circular wooden palisade measuring 100ft diameter, constructed of a double row of oak piles, 
pointed at their lower ends. These piles were driven to depths of between 1 and 4ft in the peat. 
The peat inside the palisade was studded with stakes, vertical split oak planks and post and 
wattle fences. Finds included animal bone, a carved wooden handle, a wooden disc with a 
central perforation and a cradle of green twigs with leaves in it. The description of the site 
indicates that it was most probably a crannog originally constructed in coastal fens or marshes 
which were protected from the sea by coastal dunes or some other natural barrier. There is no 
trace of these deposits today, evidently continued marine erosion has completely destroyed the 
last vestiges of both the structures and the peat in which it was found. 
 
In the 20th century, Irish archaeologists displayed little interest in intertidal archaeology. 
However, Arthur E.J. Went, an officer with the Irish Fisheries Board carried out extensive 
historical research on Irish fisheries in rivers, estuaries and coastal waters. Indeed, although he 
was not an archaeologist, Went’s work has proven to be an immeasurably important 
contribution to the maritime and coastal archaeology of northwest Europe. In recording the 
dying tradition of Irish fishing techniques, he preserved the gradually fading knowledge of the 
methods of constructing, repairing and using fish traps. He recorded several coastal fish traps 
during his fieldwork, notably the stone fish traps at Doonbeg Bay, Co. Clare (Went 1946, 190, 
1964), the wooden traps at Castlebellingham, Co. Louth (Went 1946) and the tidal fish weirs in 
Waterford Harbour (Went 1946, 1959). Despite the scarcely believable flood of publications 
produced in academic journals by Arthur Went during his career (e.g. Went 1945, 1946, 1948, 
1950, 1953, 1956, 1958, 1959, 1960a, 1960b, 1961, 1964, 1966, 1969a, 1969b, 1976, 1981), it 
does not appear to have occurred to any Irish archaeologists of his time that physical remains 
of these historically attested medieval fisheries might be found. 
 
In contrast, Irish historical geographers have occasionally noted the presence of ancient 
structures on the coastal foreshore in Ireland. Estyn Evans (1951, 1957) described two stone 
fish traps at Newcastle, Co. Down and also discussed the use of stone ‘field-systems’ on the 
intertidal zone at Millin Bay, which were used for the harvesting of kelp and wrack for fertiliser 
and for various industries.  Geraldine Carville (1981), recorded the presence of stone and 
wooden fish traps on the beach at Grey Abbey Bay, Co. Down  in the 1970s and correctly 
suggested that they were constructed by the medieval monks of the local Cistercian abbey. 
More recent intertidal investigations on this foreshore have confirmed this and revealed much 
about their date, construction and form (O’Sullivan et al. 1997). 
 
Irish environmental geographers have also shown interest in intertidal peat deposits, especially 
as they pertain to studies of sea-level rise and environmental change.  Frank Mitchell (1989, 
100) described a series of field walls regularly exposed at Low Water formerly buried by 
phragmites peat which had being radiocarbon dated to c. 260 bc, at Reenroe, Ballinskelligs, Co. 
Kerry. Ancient field walls exposed on the foreshore at low tide are also known from An Trá Mór, 
on Inis Mór the largest of the Aran Islands. Recently, cultivation ridges submerged in peats 
exposed on the foreshore at Fahamore, Co. Kerry were recorded during the Iveragh 
archaeological survey. (O’Sullivan and Sheehan 1997). Some archaeological sites are now in 
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the intertidal zone due to sea-level rise, such as at Dunmanus, Co. Cork, where a megalithic 
tomb is situated in a modern salt-marsh in the intertidal zone (Mitchell 1990, 182) and at 
Rostellan in Cork Harbour where a tomb was remains standing on the foreshore. 
 
In the end however, the Shannon estuary intertidal survey was the first attempt by Irish 
archaeologists to systematically explore the archaeology of the tidal foreshore. Since the 
Shannon estuary survey revealed the potential of the intertidal zone in Ireland, much of interest 
has been recorded by our colleagues elsewhere in Irish estuaries and sea loughs. In the 
Republic of Ireland, intertidal survey projects have now also been carried out on Baltimore 
harbour, Co. Cork (Kelleher 1998), on Waterford Harbour, the Boyne estuary and Lough Mahon 
in Cork Harbour (Donal Boland pers. comm.) and at Killala Bay, Co, Mayo (Karl Brady, pers. 
comm.). In Northern Ireland, intertidal surveys have been conducted on Strangford Lough 
(O’Sullivan et al. 1996a, 1996b, 1997), Ardglass (Colin Breen, pers. comm.), and Dundrum 
Bay, Co. Down, while other intertidal surveys are now intended for elsewhere on the Northern 
Ireland coastline (McErlean et al. 1998). Most recently, there has been a recognition of the 
archaeological potential of the coastal foreshore, leading to Environmental Impact 
Assessments of intertidal archaeology being carried out as part of the planning process. 
Indeed, many Irish commercial archaeological companies now routinely advertise intertidal 
survey amongst their services, and most coastal developments are now preceded by intertidal 
surveys (Karl Brady, pers. comm.). This widespread recognition of the archaeological potential 
of our coastal foreshore in Ireland has to be considered as one of the main achievements of the 
North Munster Project’s Shannon estuary intertidal survey. 
 

15.2  The aims and objectives of the Shannon estuary intertidal survey 
 
The intertidal surveys of the Shannon and Fergus estuaries developed within the North Munster 
Project as a thematic landscape survey, originating from the author's recognition that the 
emerging wetlands archaeology of estuaries being witnessed in Britain could be paralleled in 
Ireland. It was believed that Bronze Age material would be forthcoming, of a unique nature, 
which would widen the scope of our understanding of later prehistoric landscapes in the region. 
In essence, the aims of the survey were basically to: 
 
1.  Confirm the potential of the intertidal zone for archaeological research in Ireland. 
 
2.  Investigate the character, date, contexts and condition of prehistoric and historic-period 

archaeological sites in the chosen intertidal survey areas on the Shannon estuary, 
concentrating on Late Bronze Age and Iron Age sites in particular. 

 
3.  Integrate these intertidal sites with the archaeology of the surrounding drylands, towards 

an understanding of the social and economic landscapes of the Shannon estuary in the 
Late Bronze Age and Iron Age in particular. 

 
15.3  The development of the Shannon estuary intertidal survey 

 
As it happened, it slowly became clear that archaeological features dating from early prehistory 
to the post-medieval period were being recorded, and our decision to concentrate on later 
prehistoric sites gradually became irrelevant. We started by means of a preliminary literature 
review to establish a methodology (O'Sullivan 1992a). Preliminary research was carried out on 
maps of the estuary, although these conveyed little of the truth of this waterlogged landscape. 
Nevertheless, intertidal surveys were first carried out by a team of three in June 1992 along the 
east side of the upper Fergus estuary, Co. Clare, in Clonderalaw Bay, Co. Clare and in 
Rinevalla Bay, Co. Clare. In all cases, much time in these first few weeks was spent hauling 
ourselves through deep, soft muds where we now know for certain no archaeology could ever 
be exposed. These surveys were largely oriented at establishing a methodology, but the initial 
results of that season were promising. They included an Early Historic period post-and-wattle 
fish trap fence on the Fergus estuary (although this was only confirmed through the results of 
radiocarbon dating in spring 1993) (O’Sullivan 1993-94, 1994), Neolithic submerged forests in 
Poulnasharry Bay and Rinevalla Bay and a number of post-medieval fish traps and other 
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enigmatic wooden structures in Clonderalaw Bay. These surveys confirmed that archaeological 
material could indeed be expected on the Shannon estuary (O’Sullivan 1993a, 1993b). 
 
In spring 1993, a brief three-week season was carried on the Deel estuary, Co. Limerick by the 
author alone (not to be recommended), leading to the recording of what later proved to be a 
complex of medieval fish traps (O’Sullivan 1995c). Over a four-week season in summer 1994, a 
team of two walked the south bank of the upper Shannon estuary from Newtown Point to the 
Maigue estuary, as well as a limited area on the west side of the upper Fergus estuary. The 
1994 season revealed initial hints of the extraordinary Neolithic and Middle Bronze Age 
occupation material from Carrigdirty Rock (although our initial interpretation of the chronology of 
Carrigdirty Rock 5 was erroneous), the Late Bronze Age trackway at Islandmagrath (O’Sullivan 
1995a, 1995b), and the post-medieval fish traps around Bush Island and Graigue Island. In 
autumn 1995, the intertidal surveys were carried out over three weeks in August and 
September, concentrated on the north shore of the upper Shannon estuary, in a zone stretching 
from Bunratty to Meelick Rocks. These produced the remarkable medieval fish traps on the 
great expanse of mudflats south of Bunratty (O’Sullivan 1997a), and the Neolithic submerged 
forest and stone axe at Meelick Rocks (O’Sullivan 1995f). 
 
By this time, contacts had also been made with Chris Blythe and his fellow 
palaeoenvironmentalists from the Coastal Resources Centre at University College, Cork and a 
programme of stratigraphical coring and palaeo-environmental sampling was begun. In 
summer and autumn 1996, I directed the ongoing intertidal survey project on Strangford Lough, 
Northern Ireland for the Environment and Heritage Service, so that the Shannon estuary 
intertidal surveys were limited to a few individual site visits (typically to Carrigdirty Rock) for 
archaeological sampling, palaeoenvironmental coring and digital surveying. The final main 
phase of intertidal fieldwork came about in February 1997, when thanks to financial support 
from Shannon Heritage and Banquets, it was possible to carry out actual archaeological 
excavations, of the medieval fish traps at Bunratty, Co. Clare (O’Sullivan 1997a). The February 
1997 investigations were the first time that a team of archaeologists could be assembled and 
targeted at a specific task over a short period, the quality of the information was consequently 
much enhanced. 
 
In summary, a staged approach gradually evolved whereby each season's survey would be 
reviewed on the basis of radiocarbon dating and comparative material gleaned from other 
projects. Sites of particular interest would then be re-visited the following season for more 
detailed work. The Shannon estuary survey was typically carried out over a three-week period 
each summer or autumn between 1992 and 1995, usually in August or September, at the same 
time as the North Munster Project’s excavations at Mooghaun hillfort, when accommodation, 
equipment and staff were available. In terms of the availability of people, the typical survey 
team usually consisted of two archaeologists, very occasionally three. It has to be admitted that 
this was not a lot of time for an archaeological survey, by the end it has hardly amounted to 
more than a total of about fifteen weeks survey and excavation (say, about four months actual 
fieldwork between 1992 and 1997). Nevertheless, the archaeological discoveries we made on 
the Shannon estuary mudflats remain astonishing, despite the fact that most were not 
investigated at any detailed level. 
 
Time, resources and personnel were limited because of the fact that during this period, the 
Discovery Programme actually operated several large-scale landscape and excavation 
research projects (the Tara Project, the Western Stone Forts Project, the North Munster project 
and the Ballyhoura Hills Project). Each of these projects required substantial levels of funding 
and human resources, while the Discovery Programme also was committed to carrying out 
several other small-scale projects and educational tasks. The Shannon estuary survey was 
always considered as a small-scale thematic study within the North Munster Project, whose 
own brief was much wider than the wetlands archaeology of the estuary. In hindsight, it is 
probable that the intertidal surveys would have repaid more investment. Even during each brief 
season’s fieldwork, each day's survey on the mudflats typically produced at least one new 
prehistoric or medieval site (though rarely more than one). A critical failure was the fact  that we 
did not carry out serious, integrated palaeo-environmental research in tandem with the 
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archaeological investigations. Unfortunately, this means we are still largely in the dark about 
many aspects of the archaeology and environment on the Shannon estuary. 
 

15.4  Defining the study areas within the estuary 
 
The Shannon estuary stretches for over 60 miles from Limerick docks to the Shannon mouth, 
with several hundred miles of intertidal zone exposed along the indented coastlines, bays and 
islands of Clare, Limerick and Kerry. The obvious constraints of time, resources and personnel 
outlined above meant that it would never have been possible to carry out a total survey of the 
full extent of the Shannon estuary within the time available. The Shannon estuary intertidal 
survey therefore ended up concentrating within two main study areas; the upper Shannon 
estuary and the upper Fergus estuary, although brief inspections were also carried out at 
various locations on the lower Shannon estuary. 
 
On the upper Shannon estuary, the foreshore was investigated from the Deel estuary to 
Limerick Docks on the south bank, and from Rineanna (i.e. Shannon airport) to Limerick docks 
on the north bank. On the Fergus estuary, the survey was concentrated on the narrow upper 
estuary, from Clenagh to Clarecastle on the east shore and from Islandavanna to Clarecastle 
on the west shore. Some limited survey was also carried out in 1992 and 1993 on the lower 
Shannon estuary. The four smaller areas thus examined on the outer estuary included 
Clonderalaw Bay, Poulnasharry Bay and Rinevalla Bay, Co. Clare, and Bunaclugga Bay. Co. 
Kerry.  
 
Even within the two study main areas, the project gradually tended to focus more attention of 
specific places where particularly significant archaeological evidence was emerging. These 
places included the 1km length of foreshore at Carrigdirty Rock, the mudflats south of Bunratty, 
the lower Deel estuary and upper Shannon estuary from O’Brien’s Point to Meelick Rocks. This 
focus on particular places came about from a desire to maximise the archaeological record 
from sites of high significance. For example, it was obvious that just one or two visits to the 
Early Neolithic occupation site at Carrigdirty Rock would have been an entirely inadequate 
response to such an important site. Obviously, detailed archaeological survey at one place 
against a more general approach to the wider space of the estuary foreshore led us to creating 
a bias in the overall survey. However, as argued below, the Shannon estuary foreshore is not a 
blank, abstract space on which a survey grid can be imposed rigidly. There are biases in the 
survey, based on tides, time, erosion patterns, deposition patterns, our archaeological interests, 
and so on. 
 
Indeed there were spaces within the detailed study areas where intertidal survey was not 
carried out, usually because the suspected depth and softness of the mudflats would have 
made it too difficult or even dangerous to walk there. It was also known from experience that 
these soft, deep mudflats (formed of modern re-deposited silts and clays) rarely, if ever, 
produced archaeological material. This is largely due to problems of archaeological visibility, as 
these soft muds simply obscure more ancient deposits where evidence undoubtedly lies buried. 
In addition, there are also islands and isolated mudbanks on the lower Fergus estuary and on 
the upper Shannon estuary which can only be reached by boat, an item which was not available 
to us during the early stages of the project. However, in the final analysis, if these spaces are 
blanks in our archaeological distributions this may simply be due to environmental conditions on 
the Shannon estuary in the mid-1990s. 
 
But there were also locations where intertidal survey was relatively intensive and was carried 
out throughout the life of the survey. This is particularly true of Carrigdirty Rock, on the south 
shore of the upper Shannon estuary. At this location, the Shannon estuary channel swings to 
the south, thus eroding a narrow ribbon of mudflats between the marshes and the channel. At 
the west end of this foreshore lies Carrigdirty Rock, an outcrop of bedrock which is entirely 
submerged at high tide. Over a nine hundred metre stretch of foreshore lying to the east are a 
complex intercalated series of Quaternary environmental deposits, going from sandy silts, silts, 
saltmarsh deposits, peats and fenwood, and estuarine clays. Within these environmental 
deposits, archaeological evidence of Mesolithic, Neolithic, Bronze Age and post-medieval date 
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was found. However, this evidence emerged only slowly, the result of repeated visits to this 
place between 1994 and 1998. Oddly enough, while every visit would lead to one or two new 
discoveries, it was rare that more than that was found. In other words, repeated visits to the 
intertidal zone at Carrigdirty Rock almost served as a slow-motion excavation. 
 
 
 

15.5  The methodology of the intertidal survey 
 
There are a number of published guidelines on the methodology of investigating the 
archaeology of the intertidal zone (Wilkinson 1989; Fulford et al. 1997; Milne and Goodburn 
1993) and these outline the peculiar constraints of time and safety in this dynamic environment. 
Intertidal archaeology has been described as both ‘a guerrilla technique’ and ‘snatch and grab 
archaeology’, such is the need to work within the shifting time frame of tidal exposures. The 
intertidal archaeologist advances down the shore with the retreating tide, records, cleans and 
samples relevant cultural or natural exposures, before retreating before the flooding or 
advancing tide. It is absolutely vital then to work with a precise knowledge of the local tidal 
conditions. Tide Tables are consulted to check for the times of Low and High Water and the 
hours of fieldwork built around them.  As tidal times vary through the month, working times can 
be very erratic, perhaps going from early morning to late evening, divided by a six hour break in 
the middle of the day.  In contrast later in the month or later in the year there may only be one 
low tide in daylight hours (often in early morning or late afternoon). Summer time is therefore 
considered the best season for fieldwork as daylight and low tides most often coincide, 
although autumn and winter have their own advantages in that storms and waves can produce 
a cleaner foreshore. 
 
The methodology of the Shannon estuary intertidal survey was dominated by these time 
constraints, but the particular conditions of its mudflats (i.e. very muddy, narrow, steep 
foreshores) often meant that structures and deposits were only exposed for short periods. For 
example, the Early Historic post-and-wattle fence on the upper Fergus estuary was typically 
only exposed for about 40 minutes during low water (on a good day), less at other times of the 
month. The Early Neolithic wetlands occupation site at Carrigdirty Rock 5 was rarely exposed 
for more than ninety minutes at any one tide. Clearly, a strategy of repeated, return visits were 
necessary to fully examine and record archaeological sites on such narrow foreshores. 
 
It is also obvious that sites can only be fully understood if they are visited during the lowest tides 
of the month. Take for example, the medieval fish trap, of Bunratty 4, which was first 
discovered in autumn 1995. On the September morning when it was discovered and recorded, 
only about 4m of post-and-wattle fence were exposed on the mudflats. In February 1997, the 
team returned to the site during the lowest tide of the year, the Rabarta Feile Bhride. On that 
day, the tides ebbed away exposing new areas of the foreshore and consequently it was seen 
that at least a 10m stretch of this post-and-wattle fence was actually present. Indeed, it is likely 
that even more of this structure lies permanently submerged in the gray, muddy waters of the 
River Owenagarney channel. Clearly then, the implications are that the measured dimensions 
of any wooden structures that disappear down underwater at the bottom of the foreshore can 
only be taken as minimum values. It might therefore be thought that intertidal survey should 
only be carried out on the Shannon estuary during particularly low tides, but this would mean 
that fieldwork can only be carried out over 10-15 days a year! 
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15.6   Safety in the intertidal survey 
 
 

It is also true that an important element for consideration in intertidal archaeological survey is 
that of personal safety. Although some intertidal archaeological surveys can be carried out with 
relatively little thought for safety, beyond some commonsense caution (especially in areas 
where the foreshores are predominantly sandy or rocky), other intertidal foreshores  have to be 
considered as potentially dangerous. Although the pace of the incoming tide on the Shannon 
estuary is not fast (in contrast to the famously rapid tides of the Severn estuary), it is a 
dangerous place when hundred of metres of soft mudflats have to be crossed before reaching 
the saltmarshes again. Obviously, anybody caught out on the mudflats by a returning tide could 
be in trouble. 

 
There are some basic principles of safety then in intertidal archaeological survey. It is generally 
considered inadvisable to visit unfamiliar foreshores alone because of the potential for the 
presence of treacherous creeks or deep beds of soft, semi-mobile muds. Tight wellingtons are 
preferable footwear to waders, because if one becomes stuck it is easier to slip out of them and 
crawl to firmer mudflats. The Shannon estuary, particularly along its upper extent, is essentially 
a single channel which meanders lazily through an expanse of intertidal clays and silts. 
Although there are sections of foreshore which are made up of firm, eroding clays, much of the 
rest of intertidal zone is soft (particularly below the saltmarsh cliff and in creek beds), with deep 
silts which can be difficult or impossible to move through. Much of the upper foreshore in 
particular is usually masked under a deep deposit of soft mobile sediments, which are 
extremely difficult to negotiate. Indeed, local people occasionally informed the author of various 
accidents and incidents over the years whereby even experienced fishermen can get into 
difficulties on the mudflats. It is impossible to overstate the point. The intertidal zone is a 
potentially dangerous place to work, and precautions are needed. Indeed, I would think that 
nobody should visit any of the archaeological sites described in this book without contacting 
either myself or even preferably experienced local people along the Shannon estuary. 
 

15.7  Archaeological and environmental evidence contained within the submerged landscape 
 
The environmental bases of intertidal archaeology are complex and derive from the various and 
fluctuating oscillations in land level brought about by isostatic readjustment after the melting of 
ice-sheets and the continual change in sea-levels by eustatic recovery. Holocene drowning of 
old land surfaces is known from various parts of Britain and Ireland, where on low-lying coasts a 
change in relative sea level of only a few metres can mean the drowning of large areas of land. 
The situation is also complicated by the localised processes of erosion and deposition caused 
by tidal and wave action, storms, riverine deposition and tidal movement.   
 
Where the Shannon estuary channel is eroding, depending on the local foreshore topography, 
different types of exposure of palaeo-environmental sedimentary sequences and archaeological 
deposits are visible. Along the edge of salt-marshes, vertical cliffs are cut near the Mean High 
Water mark thus exposing the clay and peat sediments in section, whereas lower down the 
shore truncation of deposits is less clear and often in any case obscured under mobile 
sediments. It is possible to walk across a near horizontal Holocene stratigraphy, as bands of 
different types of clays and peats are exposed as one moves down the foreshore. The Shannon 
estuary intertidal sites typically consisted of well-preserved wooden structures or scatters of 
stone, bone and other organic materials in the perpetually waterlogged clays or peats. Wooden 
structures were typically exposed in plan on the foreshore, although occasionally wooden 
features could be traced running in to the saltmarsh cliffs. The exposed sections of peat and 
clay in the saltmarsh cliffs may also be stratigraphically recorded and sampled for diatom, 
pollen and macrofossil analyses. On occasion, it is necessary to augment the natural exposure 
of features being exposed by the tides by simply sweeping mobile sediments away from the 
structure. 
 

15.8   Identifying archaeological and environmental deposits 
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The Shannon estuary intertidal survey was essentially carried out by a small team of 
archaeologists (2-3 individuals) walking the foreshore and identifying sites for more detailed 
recording. Initially, a particular area of foreshore was walked during the few hours available at 
low tides, occasionally using a conceptual grid system of archaeologists spaced at intervals of 
10-20 metres, and more often by simply walking slowly along the narrow mudflats between the 
saltmarshes and the channel. Parts of the Shannon estuary are relatively remote from roads 
and access routes, so that on some days the intertidal foreshore itself could only be reached by 
walking 2-3km across the reclaimed corcass fields and along the summit of the sea walls. A 
particular stretch of foreshore was then walked and marked off on a copy of the relevant 
section of the six-inch map. On the following day, the survey would usually carry on from the 
last area examined. 
 
The intertidal survey thus moved slowly along the estuary coastline. At the very beginning of the 
Shannon estuary survey the field-walking techniques used were highly rigorous, taking a ‘terrain 
oblivious’ approach to the foreshore. Both soft and firm muds were walked as straight 
transects, with individual workers walking lanes separated by 20-30m. However, after the first 
season in 1992, it was patently obvious that imposing an abstract fieldwalking grid on the 
Shannon estuary was exhausting, pointless and even dangerous. Frequently, we would have to 
walk through very soft muds to keep this grid system going, often sinking up to their thighs in 
deep, muddy silts. Therefore, in the subsequent years of the intertidal survey, we concentrated 
our efforts only on the firm, eroding clays found along some creek banks and along the low 
water mark. These mudflats could be recognised from a distance by virtue of their dark colour, 
while with experience it was possible to more or less to predict the location of eroding 
foreshores in relation to the curve and orientation of the channel. In other words, eroding clays 
were usually to be found over a stretch of about two to three hundred metres of foreshore, on 
the outer curve of a meander in the estuary channel. However, it was also true that archaeology 
could be recognised in creek beds that transected deep mudflats. 
 

15.9 Using a boat in intertidal survey 
 
Readers have probably reached their own conclusions about how we might have avoided our 
sweaty struggles through the muds of the estuary. Unfortunately, most archaeological research 
projects only recognise potential ways of improving their recording strategies in hindsight, 
usually long after the project is finished. In our case, we realised towards the end of the project 
that the intertidal surveys would have been more effective if we had used a boat, not only for 
transport to sites, but also for actual survey and prospection. Thus it was in February 1997, that 
a team was assembled for the excavation of medieval fish traps at Bunratty, Co. Clare. All the 
team (four archaeologists, a surveyor and a palaeo-environmental team of three) and 
equipment (cameras, planning frames, ranging rods, excavations tools, sample bags and 
crates) were transported to the isolated sites on the intertidal zone by means of a 5m RIB (Rigid 
Inflatable Boat) with an outboard engine. 
 
It was possible to arrive on-site well before the low tide, wait patiently for that particular 
structure to appear out of the gloomy water and then carry out the detailed recording and 
excavation. However, we also realised that a boat could be used to actually survey the intertidal 
zone. We could literally speed up and down estuary and creek channels, using binoculars to 
inspect the exposed banks of muds metre by metre. Indeed, a number of other fish trap 
structures (e.g. Green Island 1, Inishbonane 1) were discovered and recorded in an hour or 
two, despite the fact that they were separated by huge areas of mudflats that would have either 
taken weeks to inspect by foot, or that would have been impossible to cross at all. The only 
potential drawback is that it is only really possible to see structures immediately adjacent to the 
channel, structures located in creek beds back in the main mudflats will not be found.  
 
More recently, I have carried out intertidal archaeological surveys for Environmental Impact 
Assessments of dredging developments on the estuary of the River Barrow (Waterford 
Harbour) and on the Boyne estuary. Both surveys were carried out by travelling slowly up the 
channel on a pilot boat, using binoculars to identify individual sites, which were then marked on 
six-inch maps. On the River Barrow, 14 kilometres of intertidal foreshore were inspected in a 
day, with the discovery of 48 new archaeological sites. Since then, these structures have been 
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recorded as part of the mitigation of the development using a pilot boat and RIB (Donal Boland, 
pers. comm.). In March 1999, while completing the text of this book, I had the chance to travel 
down the Shannon estuary from Limerick to Rineanna on one of Shannon Estuary Ports’ pilot 
boats. The experience was perhaps a little chastening. Firstly, it was obvious that huge areas of 
mudflats could be inspected using binoculars, and several new fish traps (at O’Brien’s Point) 
were recorded during the day. Secondly, I gained a new perception of the Shannon estuary. 
From a boat it feels like a great lake, whose water provides the spatial link between all our 
recorded archaeological sites. 
 
In conclusion, I would now suggest that any future intertidal project should begin firstly with 
detailed cartographic, historical and archival research. Then, the archaeologists should simply 
spend some time cruising slowly up and down the river on a decked, pilot boat, getting a feel of 
the landscape and an insight into its potential. Next, smaller areas of the intertidal zone can be 
inspected by a team of two to three using a small RIB (Rigid Inflatable Boat) with outboard 
engine. Finally, the archaeologists can then concentrate on particular sites and stretches of 
foreshore, using the full panoply of multi-disciplinary investigative and recording techniques. 
That’s certainly the way I wish I had done it. 
 

15.10  Site recording in the Shannon estuary 
 
Sites and features discovered on the Shannon estuary mudflats were recorded by photography, 
written descriptions and a selection of 1:10 and 1:20 plans. Some sites were sampled for 
radiocarbon dating, wood technology and palaeoenvironmental assessments. A few significant 
sites were chosen for detailed excavation (see below). Most sites were located on six-inch 
maps by means of dead reckoning, using details of creeks, saltmarshes, rock-outcrops and 
dryland features. A few sites (notably at Carrigdirty Rock and on the Fergus estuary) were 
surveyed in more detail using an EDM, and in these cases it was possible to tie the features 
into benchmarks on the drylands. The use of bamboos inserted in the sediments also enabled 
sites to be re-located at a later date. 
 
A brief word should be said about the manner of naming our intertidal archaeological sites. The 
usual method of naming Irish archaeological sites is by means of the townland system of 
landscape organisation, through which most of our archaeological record is structured in the 
SMR and National Museum files. The townland system is indeed useful, most for example are 
considerably smaller than the British parish (McErlean 1983), and townlands carry a whole 
range of cultural and historical values dear to the Irish rural population. However all townland 
boundaries halt at the high water mark, and are typically depicted on maps as running along the 
edge of the salt marsh cliff. Therefore, archaeological structures and finds on the Shannon 
estuary intertidal zone are not actually located within any townland. The problem with this is 
intertidal sites not being in a townland, should not be included within a townland polygon in a 
Geographical Information System, potentially leading to problems in site management at a later 
stage. Intertidal sites were therefore named according to the nearest named topographical 
feature, whether these were islands (Quay Island, Bush Island), rocky outcrops (e.g. Carrigdirty 
Rock, Meelick Rocks), river and creek channels (Cratloe Creek) or headlands (Inishbonane, 
Coonagh Point). In a few case, well-known local names (other than townlands) were used (e.g. 
Bunratty). The Shannon estuary's own topography therefore emerges nicely in the survey 
record. Incidentally, there were some fascinating names, which unfortunately could not be 
pressed into action (e.g. Dead Woman's Hand Rock, Battle Island, Kippen Rock!). The main 
structures, features and environmental deposits were therefore named from site 1 onwards by 
these topographical details. Individual elements (i.e. posts) could then be numbered on plans 
accordingly (e.g. Bunratty 4.3) 
 

15.11  Site excavation in the Shannon estuary 
 
Most of the archaeological excavations carried out during the Shannon estuary intertidal survey 
were very limited, restricted to sampling for radiocarbon dating, for wood species studies or to 
assess immediately the character, condition and likely date of a structure. As in most wetland 
environments, the recognition of an archaeological site within the intertidal zone usually occurs 
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when it is in the process of destruction. Thus, this instant excavation should be considered an 
important part of the recording of an intertidal site. Occasionally, the soft, mobile sediments 
over some features were quickly whisked away by hand to expose features for photography. 
Structures lower down the shore are exposed for less time, and sites exposed for less than two 
hours are considered impractical for excavation. 
 
Rather more detailed excavations were carried out at Bunratty, Co. Clare. In February 1997, 
four days of archaeological excavation were carried out on six medieval fish traps. The sites 
were exposed by rapidly cleaning back the mobile sediments and planning the structures in the 
2-3 hours available between tides. Due to the damaging effect of tidal action on exposed 
material, work was always only embarked upon if it could be completed before the next high 
tide. Although there were practical and logistical difficulties, it proved possible to carry out 
limited archaeological excavations on the intertidal zone. The main problem encountered was 
that of any intertidal mudflat investigations, the constant flow of water towards the nearest creek 
and the flooding of excavation cuttings. This flow of water was excluded from the excavation by 
digging small drainage channels and by sponging water from the exposed structures for the few 
minutes needed for photography. Incidentally, it should be pointed out that more ambitious 
excavations of the intertidal zone can be done, using for example small sleds to haul tools to 
the site and to drag soil or wood samples out.(R. Brunning, pers. comm.). In recent years, 
major excavations were carried out of Iron Age houses at Goldcliff (Bell and Neuman 1997, 
1998) and of a medieval boat at Magor Pill (Nayling 1998), both on the Severn estuary. In the 
latter, a barge, JCB and heavy lifting equipment were all used to take the boat timbers out of 
the clays. 

 
15.12 Boats, ships and landing places on the Shannon estuary 

 
The maritime archaeology of the Shannon estuary, in terms of ships, boats, harbours and 
landing places, is as significant a subject as prehistoric and medieval structures and finds. 
However, we were largely blind during the intertidal survey to post-medieval material. In fact, it’s 
a bit astonishing to remember how blithely I walked past massive stone-built lighthouses, while 
watching out all the time for the smallest wooden feature on the mudflats. Happily, we are not 
entirely lost at sea with this problem. In 1995, the Maritime Archaeological Survey was 
established within Dúchas-the Heritage Service, with a brief to establish an inventory of 
shipwrecks in Irish coastal waters. The Maritime Survey unit also carried out detailed research 
on harbours, piers, landing places and lighthouses. This material will be discussed by Colin 
Breen and Claire Callaghan in the final monograph report on the Shannon estuary intertidal 
survey.  
 

16   CURRENT APPROACH TO THE IDENTIFICATION AND PROTECTION OF PALAEO-
ENVIRONMENTAL RESOURCES 

 
16.1   Further archaeological and palaeo-environmental investigations 

 
The Shannon estuary intertidal survey is now finished, but it can never really be finished. Tidal, 
wave and channel erosion goes on every day, exposing new sites, while others are gradually 
masked under soft, treacherous silts, not to be exposed again for years. An intertidal 
archaeological site is never fully recorded until it is totally destroyed and new information will  
emerge about it every year. The need for on-going intertidal archaeological survey and 
excavation on the Shannon estuary can now be recognised but it is uncertain how it can be 
fulfilled.  
 

16.2   Intertidal survey and excavation of eroding sites 
 
Most of the archaeological sites described here only become available for recording through the 
natural processes of tidal erosion. The sites are subject to this erosion still, including both the 
gradual, daily erosion caused by each passing tide and the occasional catastrophic destruction 
during a storm. It is possible to predict both the rate and extent of this destruction. The 
archaeologists who surveyed the Essex coast noted that newly discovered wooden trackways 
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there are typically destroyed within three years (Wilkinson and Murphy 1995). On the Severn 
estuary, houses, trackways and boats are also similarly subject to rapid and completely 
destructive erosion. The archaeological sites on the Shannon estuary also show similar (if not 
as rapid) patterns of erosion. There is a great need to both monitor these sites and to excavate 
ones that are likely to be destroyed. They should certainly be visited again over the next 3-4 
years, and surveys and excavations carried out where needs be. 
 

16.3  Intertidal survey on foreshores of known high potential 
 
Ironically enough, as some sites are destroyed by erosion, other, entirely new sites will be 
revealed for the first time. The Early Neolithic and Bronze Age submerged landscapes at 
Carrigdirty Rock are particularly important. Unfortunately, this stretch of foreshore is particularly 
subject to both erosion and deposition. For example, from the Neolithic site at Carrigdirty Rock, 
I would expect that further artefacts, bone and human remains will gradually emerge over the 
next few years. In contrast, it was difficult to record the Middle Bronze Age huts and planks as 
they gradually disappeared under a mantle of silts and modern, mobile sediments. It will not 
always be like this. In ten or twenty years the channel will no doubt shift course again and these 
muds will be whisked away, potentially exposing a whole range of new archaeology at 
Carrigdirty Rock. Will there be anybody there to see it?  In brief, this particular foreshore should 
be watched. 
 

16.4  Intertidal surveys elsewhere on the estuary 
 

It is also true that the Shannon estuary survey is not finished. While this project investigated 
large areas along the upper estuary, there are even greater areas along the lower estuary that 
have received little or no attention. For examples, the coastal foreshores around Ballylongford, 
Glin and Tarbert all look like places where there is a high potential for intertidal archaeological 
discoveries. The islands of the lower Fergus estuary also undoubtedly are places of great 
potential, as the ecclesiastical settlements of these small islands would have required the entire 
assemblage of intertidal structures, such as fisheries, landing places and causeways. Indeed, 
the archaeological survey of the Fergus estuary islands would be a useful future project. 
Similarly, an intertidal archaeological project could also be carried out around Scattery Island, at 
the mouth of the Shannon. I would also be curious about the archaeological potential of the 
River Maigue and the River Deel, neither of which were surveyed sufficiently in this study.  
 

16.5   Underwater and geophysical surveys 
 
It is also necessary now to start underwater geophysical and archaeological surveys along the 
Shannon estuary channels and at the mouth of the river. It is undoubtedly the case that 
medieval and post-medieval submerged wrecks and boats lie preserved in the silts and sands 
of the estuary. These ships came to grief on journeys between Ireland and the wider world and 
they have much to tell us about contemporary societies. 

 
 
 

16.6   Future thematic studies 
 
In fact, our understanding of the prehistoric, historic and modern settlement and exploitation of 
the Shannon estuary’s landscapes is still very basic. The present survey has provided a general 
overview of the potential lines of enquiry. At this point in time, there is a need for a series of 
small-scale, local and intensive investigations of estuary landscapes, at particular points in 
time, or across time. Themes that could be followed include; 1) an investigation of the transition 
between early prehistoric hunter-gatherers and farmers in these coastal wetlands. 2) a detailed 
study of the evidence for Bronze Age and Iron Age settlement, communications and boat-
building along the estuary marshes and its hinterland. 3) an historical and archaeological review 
of the evidence for medieval settlement and a maritime economy (including marshland 
exploitation, fishing industries, maritime trade and transport); 4) an historical geography of post-
medieval coastal flood defences and reclamation along the Shannon estuary. These and other 
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studies could best be carried out within fairly small areas, perhaps not more than a few 
kilometres across. 
 
 

17.  SUCCESSES AND PROBLEMS IDENTIFIED IN THE LIFE STUDY  
 
The outstanding success of this project has been the scale of achievement reached by a single 
field archaeologist committed to intertidal survey over a large area of coast.  This fieldwork has 
been backed by relatively modest resources. In many respects the other LIFE partners have 
seen the staffing level of this project  as something of an inspiration although all partners  also 
found themselves constrained by the common problem of follow-through to ongoing monitoring 
and recording in the intertidal zone. It is not surprising to find that this study  identified a great 
need for a  long-term  integrated programme of palaeo-environmental investigations to support 
the initial fieldwork..  Essentially, the survey was conceived and funded as a cultural heritage 
project and its funds and resources were  almost entirely drawn from  allocations for cultural 
purposes. The clearest problem to emerge was that of scientific support. This was well 
demonstrated by intervention of Professor Jan Lanting of the University of Groningen who was 
able to provide a vital series of radiocarbon dates without charge to the survey project. 
 
The problem of absolute dating was also encountered by the other LIFE partners working in the 
Solent and Aquitaine regions,  albeit that support for radiocarbon dating was built into their 
projects. In the University of Bordeaux  absolute dates were obtained as part of the academic 
research programme while in the Solent region dates were provided by English Heritage from 
funds allocated for archaeological projects and cultural heritage management. 
 
The issue flagged up in the Shannon has been that while some prehistoric and historic intertidal 
wooden structures  may appear to be no more than repetitions of known types of simple 
wooden fish traps and fish weirs, their relevance to the study of  coastal change and sea-level 
rise can place them in a higher order of magnitude.  This problem was also recognised in the 
Solent region where the selection of structures and samples for absolute dating was primarily 
guided by cultural significance although palaeo-environmental significance was ecognised and 
accommodated wherever possible. 
 
In the case of the Shannon, the archaeological director has concluded that there is a need for 
multi-disciplinary support which can focus on the development of an overall stratigraphic and 
chronological framework for the various peats, clays and silts of the Shannon and Fergus 
estuaries. Indeed, most of the sites which have been cited in this appraisal still need to be 
investigated in terms of their local environmental contexts. There remains a need  
to know whether archaeological structures and occupation sites occurred  in saltmarshes, fens, 
reedswamps or raised bogs and what these features can tell us about past changes in the 
environment.  An understanding of the processes of coastal and sea-level change in the region 
is still completely lacking. The early prehistoric submerged forests and the probable later 
prehistoric intertidal peat beds are obvious places to start. These deposits preserve the pollen, 
seeds, vegetal material and dendrochronological evidence that could be used to establish the 
relative chronology of peat formation and minerogenic deposition along the Shannon estuary, 
but particularly between Bunratty and Limerick docks. 
 
Future palaeo-environmental investigations could include a programme of radiocarbon dating of 
transgressive and regressive contact zones, of selected peats and submerged woodland 
trunks. Pollen analyses and macrofossil studies of the peats associated with wooden structures 
could indicate both vegetational regimes and economic activities. Diatoms and mollusca are 
sensitive indicators of water salinity during contemporary sediment deposition and studies of 
these could indicate the original contexts and tidal regime of the various wooden structures, 
both Bronze Age and medieval, which have been recorded in estuarine clays. 
 
When the experience gained in the Shannon estuary intertidal survey is compared through the 
LIFE programme with other coastal studies it seems more might have been achieved if a larger 
group of people had been able to work together on the project. There is now a need for a 
Shannon estuary research group to be established, involving landscape archaeologists, 
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underwater archaeologists, historians, coastal and historical geographers, palaeo-
environmentalists, geophysicists, local historians, folklore and placename experts, as well as a 
range of other specialists.  
 
The Shannon estuary region has a great potential for more detailed multi-disciplinary, 
landscape studies, and with its large rural and urban populations, there is a need to determine 
the nature of future coastal behaviour. Like the LIFE study area on the Aquitaine coast, the 
Shannon estuary occupies a key  position on the  Atlantic seaboard of Europe where it seems 
that past climatic and oceanographic trends in the North Atlantic may have been able to leave a 
discernable imprint in the sediment archives of the past and present shoreline. Indeed, given 
the increasing awareness of environmental issues in the region, allied to the likely future 
detrimental impacts of predicted global sea-level rise on low lying coastal areas, there is no 
time to be lost. The model for such a study group could be the Severn estuary levels research 
committee (SELRC), who have in ten years accomplished an enormous amount. This work 
should initially be driven by environmental studies, as this is the area which most needs 
detailed investigation at this point in time. Ideally, these studies should also be carried out by 
local scholars, people who live in this landscape today.  
 

18.   SOCIAL INCLUSION AND COMMUNITY BENEFIT 
 
The LIFE project partners have observed that an unusual, and indeed remarkable, feature of 
this project was the high level of achievement attained by an extremely modest field team. In 
essence the work was performed by just one field archaeologist with some drafted desk-top 
post-survey assistance from another member of the Discovery team.  Towards the end of the 
intertidal survey, welcome financial sponsorship was offered by Shannon Heritage and 
Banquets (for the excavation of the Bunratty medieval fish traps in February 1997) and by 
Shannon Estuary Ports (for survey of the Carrigdirty Rock Mesolithic/Neolithic site). In 1997, the 
Discovery Programme carried out a week of intertidal survey on the Shannon estuary foreshore 
for Margaret Gowen and Co. Ltd, between Limerick docks and Coonagh Point, as part of the 
archaeological mitigation of the Limerick Main Drainage scheme. In 1998, Management for 
Archaeology Underwater Ltd carried out an intertidal survey of the estuary at O’Brien’s Point, in 
advance of dredging and dumping activities. The results of these investigations will be 
incorporated in the final survey report. Crucial financial support was provided from an early 
stage by Dr. Jan Lanting, of Rijksuniversiteit Groningen, who facilitated the production of up to 
twenty free radiocarbon dates for the Shannon estuary survey.  
 
The Shannon Estuary Intertidal Survey is a component is a larger North Munster Study which 
will achieve wide dissemination at its completion. Several popular accounts of the new 
discoveries in the intertidal muds of the Shannon have already been published in Archaeology 
Ireland (O’Sullivan 1994; 1995c; 1996a, 1996b, & 1997b). The publication of Foragers, farmers 
and fishermen in a coastal landscape; an intertidal archaeological survey of the Shannon 
Estuary, by Aidan O’Sullivan,  is forthcoming as a Discovery Programme monograph.  
 

19.    CONCLUSIONS AND KEY ISSUES 
 
The Shannon estuary survey did indeed reveal evidence for later prehistoric activities on the 
coastal wetlands, but this was only part of the picture. The survey significantly increased  
understanding of a previously unexplored type of Irish landscape and pioneered the techniques 
of intertidal archaeological survey in Ireland. The archaeological evidence uncovered has been 
way beyond that which had been expected. The implications for the Holocene history of the 
estuary have been a particular bonus 
 
In summary the discoveries have included early Neolithic and Bronze Age submerged forests at 
Poulnasharry Bay, Rinevalla Bay, Co. Clare, and Bunaclugga Bay, Co. Kerry, an Early Neolithic 
occupation site at Carrigdirty Rock, as well as discrete spreads of Neolithic red deer bone on 
the upper Fergus estuary, Co. Clare. A Middle Bronze Age occupation site at Carrigdirty Rock 
with its wooden structures and cattle bone, and a Late Bronze Age trackway structure on the 
Fergus estuary are also useful contributions to Irish later prehistoric settlement.  
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In the Early Historic and medieval periods, the intertidal archaeology essentially comprises a 
series of wooden structures associated with early fisheries on the estuary. An Early Historic fish 
trap was recorded on the upper Fergus estuary and medieval fish weirs have been recorded on 
the Deel estuary, Co. Limerick. Post-medieval fish weirs, marsh reclamation fences, medieval 
seabanks and plank-built boats have also been recorded on the Fergus and Shannon estuary.  

 
This study has provided an environmental context and a palaeo-environmental setting for 
archaeological features which have been found by  recent targeted archaeological survey in the 
Shannon estuary. As of yet, a detailed history of how  the estuary evolved has not been 
reconstructed but with the review of the project under the LIFE programme the survey has now 
demonstrated how  this may be achieved. For this LIFE study, four key issues can be identified. 
 
1. In the case of the Shannon, a highly effective intertidal field survey was achieved by a 

single field archaeologist although, for safety reasons, access to some sectors of the 
intertidal shore was restricted to observations by boat. This example demonstrates an 
efficient and cost-effective means by which select and sensitive areas of the European 
coastline can be effectively monitored as a mitigating measure against the unsustainable 
loss of those cultural and palaeo-environmental resources which are pertinent to the 
measurement of coastal change. 

 
2.  The remoteness of the Shannon estuary provides a marked contrast with the higher 

levels of modern commercial, industrial and residential activity which have been observed 
in the Solent and the estuary of the Gironde. Nevertheless, the processes of erosion and 
the needs for mitigatory intervention in the Shannon estuary are equally as great as the 
developed estuaries of the European seaboard. 

 
3 The Shannon has provided an example of a highly successful field survey which was 

essentially carried out as an assessment of  an eroding cultural resource.. Consequently, 
the palaeo-environmental findings have  been recognised to be pertinent to the 
understanding of coastal change and sea-level rise. These have been viewed as a 
positive bonus. This project clearly demonstrates the need for joint funding,  planning and 
support for coastal survey projects which are able to examine the linked phenomena of 
past human activity and the progression of natural processes in the changing 
environment of the coast.  

 
4.  When eroding archaeological features are recognised in the changing environment of the 

European coastline, the need to obtain absolute dates for cultural interpretation purposes 
may not be as important as the need to date the same structures in order to secure  new 
information on past coastal behaviour and sea-level rise. The Shannon case- study has 
highlighted the need for a coastal palaeo-environmental dating allocation which can 
accommodate the on-going need to record and date significant structures and features 
which are annually exposed and destroyed by natural processes. 
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Plate P19a Coring in the Shannon Estuary seeks palaeo-environmental evidence of the 
long-term behavioural history of the coastline 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plate P19b late Bronze Age (c.700BC) post and wattle trackway (50m) exposed in 
an unsustainable context, Islandmagrath, Fergus Estuary, Shannon 



SHANNON ESTUARY:     Appendix P19.1 
 
ARCHAEOLOGICAL INVENTORY 
 

 
 
SCORING CRITERIA: 
 
 
A The relationship to coastal: 

Sea-level change   1-3 
Environmental change   1-3 
Climatic change    1-3 
Running chronology   1-3 

 
 

B Cultural amenity value: 
International    4 
National    3 
Regional    2 
Local     2 
Visible amenity    2 

 
 

C. Fragility: 
Rapidly degrading   4 
Progressively eroding   3 
Unnecessarily subject to damage 3 
Stable or fully recorded   0 

 
 
 

D. Unvalidated 
Requires further study   2 

 
 
THE FERGUS ESTUARY 
 
1) Clenagh 1 

Dug-out canoe in saltmarsh 
  Clenagh, Co. Clare 
2)          NGR R 366 633  
3)   This is an oak dug-out boat lying in a saltmarsh creek. It survives as the incomplete prow 

section of a medium sized vessel, which thickens towards the prow. It is oriented E-W. The 
craft was too poorly preserved for toolmarks, joints or test-holes to survive. Length 2.88m, Max. 
width 0.85m, Thickness 0.05-0.3m. (published in Kelly 1987). 

4) Score A4 (1+1+1+1) B2 C3 D2 
5) Total 11 
 
1) Fergus estuary west 1   

Late Bronze Age 
 

Trackway 
Islandmagrath, Co. Clare 

2) This is a complex post-and-wattle structure, situated on the west bank of the upper estuary 
channel. It measures over 35m in length and at least 2m in width. It was constructed of two 
parallel rows of closely spaced stout roundwood posts with interwoven wattle. Between these 
lines of posts were laid horizontal panels of hurdlework, pinned to the clays with sharpened 
vertical pegs. A length of twisted withy tie or rope was recorded in the clays at the lower part of 



the structure. This was a single branch. The fibres were twisted and the branch was curved 
around, possibly formerly as a simple knot. 
Narrow hazel rod, 2540 ± 20 BP (793-553 cal. BC; GrN-20974). 

3)  Score A10 (3+2+2+3) B4 C3 D2 
4) Total 19 
 
1) Fergus estuary west 2 

Post-medieval 
Trackway 
Lissan west, Co. Clare 

2) The structure is located at extreme low water on a broad foreshore, with a creek to the south. 
The structure comprises at least 8 roundwood posts laid horizontally on the clays, oriented 
NE/SW. These posts, 0.04-0.05m in diameter, are spaced at intervals of 0.25-0.35m, and are 
sharpened to simple points at their lower ends. Between the posts there are four to five bands 
of horizontal interwoven rods. The rods are slightly narrower measuring 0.02-0.03m in 
diameter. The structure thus forms a post-and-wattle trackway measuring at least 3 metres in 
length. It is likely that more of the structure is buried in the clays to the south. Recorded **** 

3) Score A7 (2+2+1+2) B2 C3 D2 
4) Total 14 
 
1) Fergus estuary west 3 

Post-medieval 
Fish trap/Wooden jetty 
Lissan west, Co. Clare 

2) This is a strongly built post alignment, located on a sloping foreshore of clays and gravels, at 
the low water mark. It measures 8m in length and is oriented NE-SW. It runs down below low 
water mark from a cairn of stone slabs dumped on the lower foreshore. The largest posts 
measure 0.10-0.12m diameter, and are interspersed with narrower (0.05-0.08m) roundwood 
and branches. The posts and branches incline slightly to the NW. There are also heavy, 
diagonal or bracing posts situated 0.5m downstream of the fence. 

3) Score A5 (1+1+1+2) B2 C3 D2 
4) Total 12 
 
1) Fergus estuary east 2 

Early Historic 
Fish trap 

2) Ballygirreen, Co. Clare 
3)         NGR 13625 17033.  
4) This is a post-and-wattle fence comprising of at least twenty-five roundwood posts driven 

vertically in a straight line to a depth of at least c.0.7m into blue-grey estuarine clays. These 
vertical posts, 0.02-0.03m in diameter, are spaced at intervals of 0.25-0.35m, and are 
sharpened to simple points at their lower ends. Between these vertical uprights are at least 
three bands of horizontal interwoven rods. The rods are slightly narrower measuring 0.017-
0.019m in diameter. The structure thus forms a light post-and-wattle fence oriented in an 
ENE/WSW direction, measuring at least 8.2m in length (c.5.6m is exposed on the clays, a 
further 2.6m can be traced underwater). At the north-east end, an intact portion of the panel of 
posts and rods is exposed which is now oriented NNE/SSW. This panel is a useful survival as 
it suggests that the original fence stood to a height of c.1.5m. C-14 date from narrow hazel rod, 
1495+/-35 BP (447-637 cal. AD, GrN-20139). 

4) Score A8 (2+2+1+3) B3 C3 D2 
5)  Total 16 
 
1) Fergus estuary east 3 

Red deer bone 
Ballygirreen, Co. Clare 
Middle Neolithic 

2) NGR R361 698 
3) The site consists of a compact spread of animal bone eroding out of firm grey-blue estuarine 

clays. The bones are spread over an area measuring 1m x 0.5m. They appear to be firmly set 
in the clays, with some positioned at vertical or acute angles. The bone was articulated. Seven 



bone fragments of red deer (Cervus elaphus L.) were recovered. In the absence of cranial 
material, sexing was impossible although the faunal evidence suggests that they derive from a 
single, mature animal. C-14 date, Femur 4245 ± 40 BP (2921-2701 BC, GrN-20140). 

4) Score A7 (1+2+1+3) B3 C4 D2 
5) Total 16 
 
1) Fergus estuary east 5.1-5.3  

Post-medieval mudflat reclamation structures 
Ballygirreen, Co. Clare 
NGR R 362 697 

2) This site comprises of a complex of groups of post alignments, spreads of roundwood 
branches and a wattle panel. It was recorded as a number of separate features (FEE 5.1, 5.2, 
5.3). It is probable that they all form part of a substantial post alignment between the saltmarsh 
and Crow island. FEE 5.1 was a small spread of knotty roundwood branches. The branches 
were spread over an area measuring 1m x 1m, with some further branches 0.70m to the south 
and pine cones interspersed between them. The branches typically measure 0.5-1cm in 
diameter and the tidal exposure revealed three worked ends. FEE 5.2 was a discontinuous post 
alignment oriented NNE-SSW, aligned between FEE 5.1 and Crow Island. As a single structure 
it measures c 150m in length. It consists of linear groups of large roundwood posts, 0.05-
0.15m diameter, spaced at 0.5-1m intervals and surviving up to heights of 1m. FEE 5.3 is a 
small portion of horizontal wattle panel  0.5m x 0.25m, c 10m S of FEE 5.1. A narrow branch 
produced a radiocarbon date of 1661-1955 AD (155±30 BP, GrN-20141). 

3) Score A8 (3+3+1+1) B2 C0 D2 
4)  Total 12 
 
1) Fergus estuary east 6 

Post-medieval? 
 

Stone jetty 
Manusmore, Co. Clare 

2) This is a stone-built jetty or pier running out from the saltmarsh, oriented NE/SW. It is situated 
c.100m north-west of the Lattoon River mouth. The structure is built of irregular limestone 
slabs laid as a double kerb with a rubble infill. The structure measures 16m in length and 2m in 
width. Local informants state that a crossing point over the River Fergus is implied here in a 
contemporary description of a drowning in the 15th century. 

3) Score A4 (1+1+1+1) B2 C0 D0 
4) Total 6 
 
1) Fergus estuary east 7 

Neolithic? 
Red deer bone 

 
Carnelly 2, Co. Clare 

2) This is a compact spread of animal bone eroding out of firm grey-blue estuarine clays. The 
bones were spread over an area measuring 1m x 0.5m. Some of the bone was articulated. All 
six bones were identified as belonging to red deer (cervus elaphus L). These consisted of an 
atlas, axis and cervical vertebrae, humerus, radius and ulna. The bones were articulate and 
presumably belong to one individual animal. The vertebrae represent the upper neck while the 
longbones are from the right upper front leg. All of the epiphyses of these latter specimens 
were fused showing that the animal was mature at time of death. 

3) Score A9 (3+3+1+2) B2 C4 D0 
4) Total 15 
 
1) Fergus estuary east 8 

Neolithic? 
Sheep bone 
Ballygirreen, Co. Clare 

2) A single skull bone recovered from firm, grey estuarine clays to the north of FEE3, north of 
creek and found with flint chips and stone slabs. The skull was from a sheep (Ovis aries L). It 



consisted of both horncores, which were almost complete and portions of the frontal and 
parietal bones. 

3) Score A4 (1+1+1+1) B2 C4 D0 
4) Total 10 
  
1) Fergus estuary east 9 

Late medieval/post-medieval 
Fish trap 
Carnelly 1, Co. Clare 

2) This is a single post alignment, situated on extreme lower foreshore, eroding out of gently 
sloping blue-grey clays. The alignment is erected on a NE/SW orientation. It consists of 30 
roundwood posts, 0.4m in length, 0.05-0.08m in diameter, spaced at intervals of 0.2m. The 
structure measures 16m in length. There is a possible return fence or trap platform visible in 
the shallows at extreme low water. 

3) Score A4 (1+1+1+1) B2 C0 D0 
4) Total 6 
 
THE UPPER SHANNON ESTUARY 
 
 
1) Bunratty 1 

Medieval 
Post-and-wattle structures 
Bunratty West, Co. Clare 

2) This is a complex of wooden posts, branches and a horizontal post-and-wattle panel, being 
exposed at the low water mark, on the west bank of the River Owenagarney channel, north of 
Little Quay Island. The wooden features stretch over an area measuring 10m by 1m. The best 
preserved feature is a horizontal post-and-wattle panel measuring 1.3m in length, 0.3m in its 
exposed  width. 

3) Score A7 (2+1+1+3) B2 C4 D2 
4) Total 15 
 
1) Bunratty 2  

Medieval 
Fish trap 
Bunratty West, Co. Clare 

2) This is a single post and wattlefencerunning straight down the foreshore between a mudflat 
creek and a rock outcrop to the north-west of Little Quay Island. The posts are 0.03-0.06m in 
diameter, spaced at intervals of 0.3-0.4m. The sharpened tips are being exposed by erosion. 
Toolmarks indicate use of an iron blade. 

3) Score A4 (1+1+1+1) B2 C3 D0 
4) Total 9  
 
1) Bunratty 3  

Medieval 
Fish trap with woven baskets 
Bunratty West, Co. Clare 

2) This is a post alignment associated with two horizontal baskets. The vertical fence measures 
5.6m in length. The posts, 0.04-0.10m in diameter, are spaced at intervals of 0.15-0.25 m, and 
stand to heights of 0.15 m. It is situated on sloping foreshore of grey estuarine clays, running 
down from a rock outcrop to the north-west of Little Quay Island. There are two baskets buried 
in the clays. Basket A measures 1.2m in length, narrowing from 0.8m at the mouth to 0.3m at 
the end. Basket B is situated 1.2m to the north, and appears to be funnel-shaped in plan. It 
measures 2.6m in length, narrows from 1.4cm at the mouth to 0.6m at the end. 

3) Score A4 (1+1+1+1) B4 C3 D0 
4)  Total 11 
1) Bunratty 4 

Medieval 
Fish trap 
Bunratty West, Co. Clare 



2) This is a multi-phase v-shaped fish trap situated on the steeply sloping foreshore on the south 
bank of the River Owenagarney, north-east of Little Quay Island. There appear to be at least 
three phases of fences, which converge at low water. The shore fence measures 7m in length, 
the flood fence 1.3m in length. The shore fence comprises at least three phases of 
reconstruction, while a single vertical flood fence runs almost parallel to the Low Water Mark. A 
second, shorter fence on the mid-foreshore runs away from the shore fence, creating a gap 
where a basket probably lay. A single post provided a radiocarbon date of 1017-1155 AD (960 
± 20BP; GrN-21933). 

3)  Score A4 (1+1+1+1) B4 C3 D0 
4)  Total 11 
 
1) Bunratty 5 

Prehistoric? 
Submerged forest and peats 
Bunratty West, Co. Clare 

2) This is a shelf of peat at low water east of Little Quay Island. The peats are exposed over an 
area 30m in length by 5m in width and are typically covered by muds. There are a number of 
large, recumbent oak trunks and stumps in the peat. 

3) Score A9 (3+3+2+1) B2 C0 D2 
4) Total 13 
 
1) Bunratty 6 

Medieval 
Fish trap with woven basket 
Bunratty West, Co. Clare 

2) This is a complex, v-shaped medieval fish trap. It consists of the remains of a woven fish 
basket, which is surrounded by vertical roundwood posts and has a substantial post-and-wattle 
fence leading diagonally away from it. The fish basket is semi-buried in clays, but its conical 
shape can be clearly seen in plan. It measures 2.25m in length and narrows from 0.88m at the 
mouth to 0.35m at the end. The sails are of hazel and measure 0.02-0.03m in diameter, while 
the interwoven rods measure 0.015m. There are eight vertical posts, 0.05-0.07m in diameter 
arranged around the fish basket, and which were clearly used to pin it to the mudflats. The 
exposed post-and-wattle fence measures at least 11m in length. It was constructed of a double 
row of vertical posts, 0.03-0.04m in diameter. There is some interwoven wattle, and brushwood 
may also have been jammed down between the posts. There is evidence for diagonal braces, 
which supported the fence in the form of a stout roundwood post set at an oblique angle in the 
clay. A radiocarbon date from narrow hazel rod, 820 ± 35BP, 1162-1268 AD, GrN-21934. 

3)  Score A8 (1+3+1+3) B4 C3 D2 
4)  Total 17 
 
1) Bunratty 7 
 

Post-medieval 
Fish trap 
Bunratty West, Co. Clare 

2) This is single, straight post alignment crossing a modern mudflat creek, situated to the north-
west of Bunratty 6. The structure is oriented N-S, measuring in length 5m. These posts are 
spaced at 0.2m intervals and stand to a height of 0.3-0.4m. 

3)  Score A4 (1+1+1+1) B2 C0 D0 
4)  Total 6 
 
1) Bunratty 8 
 

Post-medieval 
Fish trap 
Bunratty West, Co. Clare 

2) This is a single post alignment crossing the modern mudflat creek, to the north of BNY7. The 
structure is oriented NE-SW, measuring 8m in length and consists of at least 17 roundwood 
posts 0.1m in diameter. These posts are spaced at 0.2-0.3m intervals, height of 0.3m. 

3)  Score A4 (1+1+1+1) B2 C0 D0 



4)  Total 6 
 
1) Bunratty 9 
 

Post-medieval 
Fish trap 

 
Bunratty West, Co. Clare 

2) This is a post alignment running across a creek, to the north of BNY8. The site consists of a 
double row of posts, measuring 0.1m in diameter, and spaced at intervals of 0.4-0.5m, 
standing in a shallow bed. 

3)  Score A4 (1+1+1+1) B2 C0 D0 
4)  Total 6 
  
1) Bunratty 10 
 

Post-medieval 
Fish trap 

2) Bunratty West, Co. Clare 
This is a post alignment running in a creek. The site consists of a single row of posts. 

3)  Score A4 (1+1+1+1) B2 C0 D0 
4)  Total 6 
 
1) Bunratty 12 

Late medieval/post-medieval 
Wooden jetty or pier 
Bunratty West, Co. Clare 

2) This is an unusual wooden jetty structure, on the west bank of the River Owenagarney  
downstream of Bunratty castle. The features consists of several roundwood trunks of pine laid 
across a substructure. There are mortise joints and cut ends, but the carpentry is crude. The 
feature is set in the saltmarsh cliff downstream of a drainage sluice. It appears to be a jetty for 
a small boat. 

3)  Score A4 (1+1+1+1) B2 C0 D0 
4)  Total 6 
 
1) Bush Island 1 

Late medieval/post-medieval 
Ship’s timber 
Ballymorris, Co. Clare 

2) This is a single worked oak timber, located in grey estuarine clays, at extreme low water. It was 
recorded by photography, before a rapid flooding tide submerged it. It is an oak rib or floor 
timber from a large boat or small ship. The timber had a number of dowel-holes, which were 
filled with tree nails. It is possibly late medieval in date, perhaps indicating the presence of a 
wreck in the vicinity.  

3)  Score A0 B2 C0 D0 
4)  Total 2 
 
1) Bush Island 2 

Late medieval/post-medieval 
Fish trap 
Ballymorris, Co. Clare 

2) This is a complex wooden post alignment situated to the east of Bush Island. The structure is 
situated in the extensive mudflats exposed at low water. It appears to measure c.40-50m in 
length, possibly of a double row of posts forming two v-shaped structures. . 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
1) Bush Island 3 

Post-medieval 
Fish trap 



Ballymorris, Co. Clare 
2) A single, straight post alignment crosses a mudflat creek.. The structure is oriented NW-SE 

with the posts standing to heights of 0.3-0.4m above mudflats. 
3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1) Bush Island 4 

Post-medieval 
Fish trap 
Ballymorris, Co. Clare 

2) A single, straight post alignment crosses a mudflat creek. The structure is oriented NW-SE 
with the posts standing to heights of 0.3-0.4m above mudflats. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1) Bush Island 5 

Post-medieval 
Fish trap 
Ballymorris, Co. Clare 

2) A single, straight post alignment crosses a mudflat creek. The structure is oriented E-W with 
the posts standing to heights of 0.3-0.4m above mudflats. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11  
 
1) Bush Island 6 

Post-medieval 
 

Fish trap 
 

Ballymorris, Co. Clare 
2) This is a very large, v-shaped fish trap, SW of Bush Island, between the shore and the low 

water mark. It appears to have been constructed of two converging fences, at least 250m in 
length. The posts, 0.15-0.2m in diameter, are spaced at intervals of 0.3-0.4m, standing to 
heights of 0.5-0.6m. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1) Bush Island 7 

Post-medieval 
Fish trap 
Ballymorris, Co. Clare 

2)  This is a small, v-shaped fish trap, south of Bush Island. It appears to have been constructed 
of two converging lines of posts, 10-15m in length. The posts are spaced at intervals of 0.3m, 
standing to heights of 0.3m. The structure may be related to Bush Island 6, above. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1)  Carrigdirty Rock 1 

Middle Bronze Age 
Wooden hut 
Newtown, Co. Limerick 

2) This is a cluster of at least twenty-two vertical roundwood stakes, forming an oval structure 
measuring approximately 4.70m (E-W) by 3.50m (N-S).  The sharpened wooden stakes were 
driven vertically into dark-brown, well-humified peats, rich in reed fragments and occasional 
woody fragments. A single piece of calf-bone was recovered at the south side of the structure. 
A sharpened post produced a radiocarbon date of 1678-1521 cal. BC (3330± 25 BP; GrN-
20976). 

3)  Score A12 (3+3+3+3) B4 C0 D2 
4)  Total 18 



 
1) Carrigdirty Rock 2 

Middle Bronze Age? 
Wooden and stone structures 
Newtown, Co. Limerick 

2) This is a cluster of vertical wooden posts, limestone slabs and a spread of animal bone in 
peats, on a sloping area of foreshore to the WNW of Carrigdirty Rock 1. The posts are of 
narrow roundwood, alder and oak, measuring 0.08-0.10m in diameter, and were typically 0.2m 
in length. These were sharpened with a curved, metal axe. The stone slabs typically measure 
0.4m x 0.3m x 0.2m. They are scattered around an area 8m NS x 5m EW. The animal bone is 
firmly stratified in the peats, south of the posts.  A faunal sample retained has been identified 
as the mandible, tibia and femur bones of cattle (Bos taurus L.) aged between two and four 
years old (V. Butler, pers. comm.). The exposed posts seem to be arranged in an arc up to 5m 
in width. 

3)  Score A12 (3+3+3+3) B4 C0 D2 
4)  Total 18 
 
1) Carrigdirty Rock 3  

Bronze Age? 
Pit feature with animal bone 
Newtown, Co. Limerick 

2) This is a shallow pit cut into dark-brown organic fen peat. It was situated on a level area of 
foreshore to the south-east of Carrigdirty Rock. The pit is oval in plan and measures 0.90m in 
length (NW/SE) by 0.50m in width. It survives to a depth of 0.15m, although it is likely that 
surface erosion has removed the upper layers. The pit was filled with a gritty, grey clay deposit, 
as well as the disarticulated bones of red deer and pink-footed goose. Pig bone and deer antler 
were found on the adjacent foreshore 

3)  Score A12 (3+3+3+3) B3 C0 D2 
4)  Total 17 
 
1) Carrigdirty Rock 4  

Neolithic? 
Post structure 
Newtown, Co. Limerick 

2) This is a small cluster of 2-3 roundwood posts, which were exposed in the submerged fen-peat 
on the sloping east bank of the mudflat creek, south of Carrigdirty Rock. A single alder post, 
0.08m in diameter, 1m in length was laid horizontally on the peats. This was sharpened to a 
pencil point, possibly with a stone axe. The second post measured 0.12m in diameter and was 
driven at an acute angle (45 degrees) into the peats, to a depth of 1.2m impacting at depth on 
the underlying clays. The post had been cleft on four surfaces to a point, in the manner of 
Neolithic worked wood. The posts are possibly the remains of a small shelter or wildfowling 
trap. 

3)  Score A8 (2+2+2+2) B3 C0 D2 
4)  Total 13 
 
1) Carrigdirty Rock 5  

Early Neolithic 
Occupation site 
Newtown, Co. Limerick 

2) This is a possible early Neolithic wetlands occupation site being exposed on the lower 
foreshore 800m east of Carrigdirty Rock. The site is represented by a scatter of worked and 
charred wood, charcoal, basketry, human bone, animal bone, a stone axe, chert flakes, 
hammerstones and hazelnuts shells, all deriving from a common layer of organic-rich, reedy, 
grey estuarine clays. 

3)  Score A12 (3+3+3+3) B4 C3 D2 
4)  Total 21 
1) Carrigdirty Rock 8 

Late Mesolithic 



Wooden plank 
 
2) This is a wooden plank measuring 4.3m in length, 0.45m in width and 0.1m in height. The sides 

are typically 0.01 – 0.025m in thickness. The fragment is u-shaped in cross section, and ends 
in a gentle curve at its intact end (buried under the clays). The opposite end has been eroded 
away, but a second fragment of worked poplar-wood, dimensions *m by *m, found in the same 
clays, with stone toolmarks on its surface, possibly derives from there. A sample has provided 
a radiocarbon date of 5820+/-40 BP (4789-4585 cal. BC, GrN-21936). 

3)  Score A8 (2+2+2+2) B3 C3 D2 
4)  Total 16 
 
1) Carrigdirty Rock 9 

Bronze Age? 
Red deer antler 
Newtown, Co. Limerick 

2) This was an unstratified stray find of a deer antler from the muds of the upper foreshore, 
potentially eroded out of the pit deposit Carrigdirty Rock 3. It is the antler of a mature animal, 
with ** tines. It was broken away from the skull, rather than shed. It may have been chopped 
along the edge, but the surfaces are too abraded to establish this. 

3)  Score A4 (1+1+1+1) B2 C4 D2 
4)  Total 12 
 
1) Carrigdirty Rock 10 

Bronze Age? 
Red deer and pig bones 
Newtown, Co. Limerick 

2) These were two unstratified animal bones from the submerged forest in the fen peats, in the 
area immediately north of Carrigdirty Rock 3. The two fragments recovered were identified as a 
lower jaw from a red deer (Cervus elaphus L) and what appears to be a rib from a pig (sus 
domesticus). This latter fragment was hacked through its articulation. 

3) Score A4 (1+1+1+1) B2 C4 D2 
4)  Total 12 
 
1) Carrigdirty Rock 11 

Late Mesolithic? 
Possible brushwood structure 
Newtown, Co. Limerick 

2) This is a possible brushwood platform or trackway exposed along a narrow area of foreshore at 
the low water mark. It consists of closely packed roundwood rods laid horizontally on the clays, 
oriented north/south. There are a number of rods laid across to form this structure. The 
structure measures *m in length and 2m in width, with the individual rods measuring 0.02-
0.03m in diameter. 

3)  Score A7 (2+2+2+1) B3 C4 D2 
4)  Total 16 
 
1) Carrigdirty Rock 12 

Post-medieval 
Post-and-wattle trackway 
Newtown, Co. Limerick 

2) This is a post-and-wattle trackway, located on the broad, level expanse of mudflats WSW of 
Carrigdirty Rock, and immediately north of a tidal creek. It may be associated with the fish trap 
complex situated to the west (CR-13, 14). It was exposed over a length of 4m. It was oriented 
east-west and measures 2.2m in length and 1m in width. The posts measure 0.03-0.05m in 
diameter, the rods measure 0.02-0.03m in diameter. Further exposures of narrow roundwood 
can be traced scattered through the clays to the east. A piece of hazel roundwood produced a 
radiocarbon date of 1648-1955 cal. AD (220±20 BP; GrN-20977). 

3)  Score A8 (2+3+1+2) B2 C0 D2 
4)  Total 12 
 
1)          Carrigdirty Rock 13 



             Post-medieval 
             Post-and-wattle trackway 
             Newtown, Co. Limerick 
2) This is a short section of interwoven post-and-wattle. It was located on firm grey estuarine 

clays, at base of low saltmarsh cliff, immediately south of a mudflat creek. The panel measures 
in 2.5m length and 0.6m in width. The panel is oriented north-south. The posts measure 0.04-
0.05m in diameter, the rods 0.02-0.03m in diameter. It was probably designed to aid access to 
the fish traps to the north. 

3) Score A8 (2+3+1+2) B2 C0 D2 
4) Total 12 
 
1) Carrigdirty Rock 14  

Post-medieval 
Fish trap 
Newtown, Co. Limerick 

2) This is a substantial wooden post alignment, oriented NE-SW. It is situated in soft and firm grey 
estuarine clays and runs from near the saltmarsh down across a sloping foreshore across the 
bed of a mudflat creek and up onto its opposite bank. It measures 60m in total length. The 
posts, 0.05-0.06m in diameter, are spaced at intervals of 0.4-0.5m, and stand to a height of 
0.2m. It is probably a stake net weir or a leading fence from a head weir. 

3) Score A4 (1+1+1+1) B2 C0 D2 
4)  Total 8 
 
1) Carrigdirty Rock 15  

Late medieval/post-medieval? 
 

Fish trap 
Newtown, Co. Limerick 

2) This is a post-and-wattle fence, situated in the firm, estuarine clays at extreme low water. It 
runs diagonally down the foreshore, and is oriented NE-SW. It measures 25m in length. The 
posts measure 0.05-0.08m in diameter, the interwoven wattle rods 0.03m in diameter. The 
posts stand to a height of 0.05m. This is probably the fence of a small head weir. 

3) Score A4 (1+1+1+1) B2 C0 D2 
4)  Total 8 
 
1) Carrigdirty Rock 16 

Neolithic/Bronze Age? 
Submerged forest 
Newtown, Co. Limerick 

2) A submerged forest on the west side of the Carrigdirty Rock foreshore. It is most visible on the 
east bank and on the sides of a large mudflat creek that runs down from the modern 
saltmarsh. It is exposed across an area of foreshore 200m north-south and 100m east-west. It 
consists of thousands of roots, branches and a few recumbent trunks in fen-wood peat. The 
roots, possibly willow, mostly derive from quite small trunks, c. 0.08-0.10m in diameter. 

3)  Score A11 (3+3+2+3) B3 C0 D2 
4)  Total 16  
 
1) Carrigdirty Rock 20 

Bronze Age? 
 

Oak plank 
Newtown, Co. Limerick 

2) This is a large, cleft oak plank located on the mid-foreshore. The plank was tangentially cleft 
from a large trunk. It measured 3.4m in length, by 0.4-0.5m in width. The edges of the plank 
were irregular, with notches and protrusions. These appear to be the result of the splitting 
process or rot in antiquity, rather than deliberate woodworking. 

3)  Score A7 (2+2+1+2) B3 C0 D2 
4)  Total 12 
 
1) Carrigdirty Rock 21 



Bronze Age? 
 

Oak plank 
Newtown, Co. Limerick 

2)  This is a large, cleft oak plank located 2m south of the edge of the peat shelf. It measured 
5.6m in length, by 0.8m in width. It was located c.30m to the west of Carrigdirty Rock 20 above. 
The plank was laid on its horizontal surface and was oriented E/W. It was tangentially cleft from 
an oak trunk, some knots on the surface indicated that this was a fairly knotty trunk. The plank 
was worked to an oblique point at its western end and cut directly across at its eastern end. 
The side edges of the plank were quite thin, probably as a result of the splitting process. 

3)  Score A7 (2+2+1+2) B3 C0 D2 
4) Total 12 
 
1) Coonagh Point 1 

Middle Bronze Age 
Wooden platform with worked wood 
Coonagh West, Co. Limerick 

2) A possible Middle Bronze Age wooden platform or trackway on the north bank. The site 
consists of several large oak trunks, cleft oak stakes and a number of sharpened roundwood 
posts. It is located in the saltmarsh cliff at the top of the foreshore and is embedded in 
submerged peats, at 2m depth below the modern saltmarsh. The nature of the structure is 
unclear, but finds included cleft oak stakes and several pieces of roundwood sharpened with 
narrow, tightly curved bronze axes. A cleft oak stake in the peats produced a radiocarbon date 
of 1597-1454 cal. BC (3240 ±20BP, GrN-21926). 

3) Score A7 (2+2+1+2) B2 C0 D2 
4) Total 11 
 
 
1) Cratloe Creek 1 

Late medieval/post-medieval 
Fish trap 
 Co. Clare 

2) This is a single post alignment situated on the north bank, mid-way between Meelick Rocks 
and Cratloe Creek. It consists of at least 121 alder, oak, birch and willow posts, typically 0.05-
0.06m in diameter. The posts are spaced at intervals of 0.2-0.3 m and form a fence at least 
48m in length. The structure is oriented NNW-SSE and runs diagonally down the foreshore. It 
is probably the shore arm of a head weir, which fished the flooding tide. 

3)  Score A4 (1+1+1+1) B2 C0 D2 
4)  Total 8 
 
1) Deel estuary 1 

Medieval  
Fish trap  
Ballynash, Co. Limerick 

2) This is a v-shaped fish trap, situated on the east bank of main Deel channel. There are at least 
three fences converging to a point towards low water. The fences are of vertical posts 
supporting horizontal wattle rods. The latter are particularly visible towards the southwest 
where the fence is most exposed. The main shore fence measures 25m in length and runs on 
past the eye. It is joined from the north by a second fence measuring 7m in length. The flood 
fence on the lower foreshore measures at least 8m in length. The trap appears to be further 
defined by a fence running across the apex of the ‘eye’. It is possible that some form of basket 
was placed in this area. A roundwood post produced a radiocarbon date of 1037-1188 AD (900 
± 20BP; GrN-21932). 

3)  Score A4 (1+1+1+1) B3 C3 D2 
4)  Total 12 
1) Deel estuary 2 

Medieval  
Fish trap 
Ballynash, Co. Limerick 



2) This is a single post alignment, situated on extreme lower foreshore, eroding out of gently 
sloping blue-grey clays. The fence is oriented NE-SW. It consists of roundwood posts, 0.2m in 
length, 0.05-0.08m in diameter and spaced at intervals of 0.40m. Only the short stumps of the 
posts remain, in a number of examples the worked points are beginning to be exposed. A 
roundwood post produced a radiocarbon date of 1261-1278 cal. AD (740 ± 15BP; GrN-20975). 

3)  Score A4 (1+1+1+1) B3 C3 D2 
4)  Total 12 
 
1) Deel estuary 3 

Medieval  
Fish trap 
Ballynash, Co. Limerick 

2) This is single post alignment, situated on extreme lower foreshore, south of Deel 1+2, eroding 
out of gently sloping blue-grey clays. The alignment is erected on an E/W orientation. It 
consists of roundwood posts, 0.2m in length, 0.05-0.08m in diameter and spaced at intervals of 
0.3m.  One roundwood post produced a radiocarbon date of 1282-1391 cal. AD (640 ± 20BP; 
GrN-21931). 

3) Score A4 (1+1+1+1) B3 C3 D2 
4)  Total 12 
 
1) Deel estuary 4 

Medieval 
Roundwood post 
Ballynash, Co. Limerick 

2) This is a single post situated at top of sloping eroding terrace, 8m from the lower tidal 
watermark. It is a roundwood post, 0.1m in diameter, 0.15m in length. The worked end was 
exposed, and it was sharpened to pencil point by narrow metal blade. This post is probably the 
remains of the fish trap fence, similar to Deel estuary 2 above. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1) Graigue Island 1 

Late medieval/post-medieval 
Fish trap 
Garryncurra, Co. Clare 

2) This is a single wooden post alignment, oriented NE-SW. It is located on a level area of 
foreshore at extreme low water, c.250m ENE of Graigue Island. It measures c. 8m in length. 
The roundwood posts  0.05-0.1m in diameter, are spaced at intervals of 0.3-0.4m and stand at 
heights of 0.1m. 

3)  Score A4 (1+1+1+1) B2 C0 D2 
4)  Total 8 
 
1) Graigue Island 2 

Late medieval/post-medieval 
Fish trap 
Garryncurra, Co. Clare 

2) This is a single post alignment, oriented N-S. It is located on a level area of foreshore at 
extreme low water, between the island and the channel. It measures c.30m in length. The 
roundwood posts measure 0.06-0.1m in diameter and are spaced at 0.4-0.5m intervals, 
standing at heights of 0.1m. 

3)  Score A4 (1+1+1+1) B2 C0 D2 
4)  Total 8 
 
1) Graigue Island 3 

Late medieval/post-medieval 
Post-and-wattle structures 
Garryncurra, Co. Clare 

2) This is a scatter of narrow vertical posts with interwoven rods, situated c.100m to the NNE of 
Graigue Island, measuring 5m by 8m. They seem to be part of an alignment running E-W, 
crossing a small tidal creek that runs to the east of Graigue Island. 



3)  Score A4 (1+1+1+1) B2 C0 D2 
4)  Total 8 
 
1) Green Island 1 

Late medieval/post-medieval 
 

Fish trap 
 

Moyhill, Co. Clare 
2) This is a straight post alignment, situated SW of Green Island. It is oriented E-W, measuring 

20m in length. There are 32 roundwood posts spaced at intervals of 0.4-0.5m and standing at 
heights of 0.1m. The alignment runs diagonally down the foreshore and is probably an eel-trap 
for the Bunratty channel. 

3)  Score A4 (1+1+1+1) B2 C0 D2 
4)  Total 8 
 
1) Inishcronan Rocks 1 

Late medieval/post-medieval 
Stone fish trap/reclamation wall 
Saint's Island, Co. Clare 

2) This is a large v-shaped arrangement of stone. It is depicted on the OS second edition maps 
and Admiralty charts of the Shannon estuary. It is located between Inishcronan Point and 
Saint's Island. There is little surface indication of this feature today, as it appears to be buried 
under soft silts, although a short linear feature of stone can be seen running out from Saint’s 
Island. 

3)  Score A0 B2 C0 D2 
4)  Total 4 
 
1) Maiden Rock 1   

Post-medieval 
Fish trap 
Mellon, Co. Limerick 

2) This is a single post alignment, oriented NE-SW. It measures c. 80m in length. It is constructed 
of c.40 roundwood posts driven vertically into the clays. Several small angular stones are 
scattered along its length. The posts, 0.05-0.09m in diameter, are spaced at 2m intervals, and 
stand to a height of 0.1m. The posts are more widely spaced to the north east, nearer the 
channel. It is located on west bank of River Maigue channel where it enters Shannon estuary 
north of Rinekirk Point. 

3)  Score A4 (1+1+1+1) B2 C0 D2 
4)  Total 8 
 
1) Maiden Rock 2 

Post-medieval 
Fish trap 
Mellon, Co. Limerick 

2) This is a single post alignment which measures c. 30m in length. There are approx. 15 
roundwood posts. These posts, 0.05-0.10m in diameter, are spaced at 0.5-1.8m intervals. The 
alignment is located on west bank of River Maigue channel where it enters Shannon estuary 
north of Rinekirk Point. This structure is c.60m to the NW of site MR-1. 

3)  Score A4 (1+1+1+1) B2 C0 D2 
4)  Total 8 
 
 
1) Maiden Rock 3 

Post-medieval 
Post-and-wattle trackway 
Mellon, Co. Limerick 

2) This is a possible post-and-wattle panel of large poles laid on a NW-SE orientation with 
interwoven wattle rods. The posts are 0.04m in diameter, the secondary posts 0.02m in 



diameter. There are a number of worked ends. The feature is exposed over an area measuring 
5m x 2m. It is located on the channel of the River Maigue, to the north west of site MR-2. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1) Meelick Rocks 1 

Late Neolithic 
Submerged forest 
Coonagh East, Co. Limerick 

2) This is an extensive palaeoenvironmental deposit of submerged oak and alder tree trunks, with 
extensive root systems and branches, all preserved in organic-rich peats on the north bank. 
The submerged forest is located on the upper foreshore, and is exposed over an area 
measuring 100m x 50m. A single sample of an oak root from one buttress was dated to 2883-
2623 cal. BC (4160±20 BP, GrN-21930). 

3)  Score A12 (3+3+3+3) B3 C3 D2 
4)  Total 20 
 
1) Meelick Rocks 2 

Neolithic? 
Stone axe and animal bone findspot 
Coonagh East, Co. Limerick 

2) This is the findspot on the north bank, of an early prehistoric stone axe, which was recovered 
from gravels on a peat and clay ridge at the low water mark, 48m south-east of the modern 
Navigation Beacon. Animal bones of cattle, pig and dog were also recovered from the peat in 
the immediate vicinity of the findspot, while recumbent tree trunks and bark are all located 1m 
to the south-west. Some flint pebbles, possibly natural, although some may possibly be struck, 
were also visible. A sample of tree-bark from wood located 1m to the east of the stone axe 
findspot produced a date of 5312-5077 cal. BC (6240 ± 25BP, GrN-21929). 

3)  Score A4 (1+1+1+1) B3 C3 D2 
4)  Total 12 
 
1) O’Brien’s Point 1 

Late medieval/post-medieval 
Fish trap 
Co. Clare 

2) This is a single post alignment measuring 85m in length, situated on the north bank, upstream 
of O’Brien’s Point. It was built of hundreds of roundwood posts, 0.08-0.1m in diameter, spaced 
at intervals of 0.3-0.4 m and standing to a height of 0.1-0.15m. It is oriented NW-SE, diagonal 
to the channel and is pointing upstream. A second, shorter fence converges with the main 
fence near the low water mark. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1) O’Brien’s Point 2 
 

Late medieval/post-medieval 
 

Fish trap 
Co. Clare 

2) This is a single roundwood post alignment which converges with the lower end of O’Brien’s 
Point 1, running down to it across the lower foreshore. It is oriented NW/SE and measures c. 
35m in length. The posts, 0.08-0.1m in diameter, are spaced at intervals of 0.1-0.2m and stand 
to heights of 0.05-0.1m. There are interwoven wattles and branches lying beside the posts. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1) O’Brien’s Point 3 

Late medieval/post-medieval 
Fish trap 
Co. Clare 



2) This is an alignment of multiple rows of roundwood posts. It has a central post alignment of 
vertical posts, while both to the east and west, there are also oblique posts pointing in towards 
this central alignment. These were probably braces for the main structure. The fence measures 
80m in length and measures up to 1.5m in width. It is oriented NW/SE. The posts are spaced 
at intervals of 0.5-0.6m and stand to a height of 0.4-0.5m. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1) O’Brien’s Point 4 

Post-medieval 
Fish trap 
Co. Clare 

2) This is a short vertical fence on the lower foreshore. It measures *m in length and the posts 
angle in towards the NE. The posts, 0.06-0.1m in diameter, are spaced at intervals of 0.1-o.2m 
and stand to a height of 0.3m. These posts may only be braces for O’Brien’s Point 5 below. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1) O’Brien’s Point 5 

Post-medieval 
Fish trap 
Co. Clare 

2) This is a large multiple post alignment running down the foreshore. It is oriented NE/SW. It 
measures 100m in length. It consists of at least 5 parallel rows of wooden posts. The strongest 
posts were situated at the downstream side. The posts, 0.06-0.1m in diameter, are spaced at 
0.1-0.2m intervals and stand to heights of 0.3m. There is also evidence for interwoven wattle, 
although heavy branches and poles were also used. There is evidence for diagonal braces to 
the east and west, consisting of posts set at angles of 30 degrees towards the central line of 
posts. Stone packing was used on the lower foreshore to prevent erosion. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1) O’Brien’s Point 6 
            Late medieval 
 
            Stone jetty 
 

Co. Clare 
2) This is a stone-built jetty or pier running out from the base of the sea-wall, oriented NNW-SSE. 

It is situated c.30m west of the creek which flows out to the south of Cratloe House and is 
adjacent o a rocky outcrop at O’Brien’s Point. The structure is built of irregular limestone slabs 
laid as a double kerb with a rubble infill. The structure measures c. 20m in length and c. 2m in 
width. This may have been a stone jetty or slipway for the nearby O’Donnell Castle. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
1) Quay Island 1 

Post-medieval 
Wooden quay 
Quay Island, Co. Clare 

2) This is a large, curving structure of paired posts, running down to the shore from the east side 
of Quay Island. The structure measures *m in length. The vertical timbers, **m in diameter, are 
spaced at intervals of ** m and stand to a height of 3-4m. It is the remains of a large wooden 
pier, used for the harbour pilots based on the island. 

3)  Score A4 (1+1+1+1) B2 C0 D2 
4)  Total 8 
 
1) Quay Island 2 

Post-medieval 
Fish wier 



Quay Island, Co. Clare 
2) This is a tick-shaped wooden post alignment, located on a level area of foreshore at extreme 

low water, south-east of Quay Island. It comprises two converging fences of double roundwood 
posts with a shore arm which is at least 30m long while the flood fence is 45m long. The posts, 
0.15-0.2m in diameter, are spaced at intervals of 0.3-0.5m. a large mound of stone slabes is 
located by the flood fence immediately west of the eye of the fish trap. 

3)  Score A4 (1+1+1+1) B2 C0 D2 
4)  Total 8 
 
1) Quay Island 3 

Post-medieval 
Fish trap 
Quay Island, Co. Clare 

2) This fish trap is situated at the low water mark, south-west of Quay Island. It consists of two 
converging fences, creating a v-shaped trap designed to catch fish moving upstream. The 
shore fence measures 30m in length, the lower, flood fence 45m in length. The posts, 0.05-
0.1m in diameter. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4)  Total 11 
 
THE LOWER SHANNON ESTUARY 
 
 
1) Bunaclugga Bay 1 

Neolithic/Bronze Age 
Submerged forest 
Co. Kerry 

2) Submerged peat deposits on upper foreshore, buried by sands lower down. Located in a 
stretch over 300m in length, c.40m in width. The peats contain fen-wood peat, pine stumps and 
roots, oak trunks with worked surfaces. There are also linear arrangements of stone, which are 
probably remains of field systems or drainage ditches. There are some possible wooden post 
alignments. Inside the storm beach, the land is mostly marshy. 

3)  Score A12 (3+3+3+3) B2 C3 D2 
4)  Total 19 
 
1) Clonderalaw Bay 1.1-1.4  

Post-medieval 
Wooden structures 
Co. Clare 

2) NGR R 136 545 
3) This is a complex of isolated posts and post alignments situated at a  river outlet in 

Clonderalaw Bay. They are described here as a number of separate features (CWB- 1.1, 1.2, 
1.3, 1.4). CWB 1.1 is a group of four vertical oak roundwood posts, exposed as eroded tops 
protruding about 0.15m above clays, measuring c. 0.10-0.15m in diameter. They form a 
trapezoidal arrangement in plan c. 3m in length, 1.50m in width. CWB 1.2 is a horizontal 
roundwood beam, associated with four small irregularly spaced vertical posts. The beam 
measured c. 1.5m in length and 0.15m in diameter.  The posts survive to a height of c. 0.15m 
above clays and measure 0.08-0.1m in diameter. CWB 1.3 is a single isolated vertical 
roundwood post, 0.08m in diameter and protruding 0.15m above clays. CWB 1.4 is an 
incomplete section of post and wattle fence. Comprised of narrow vertical roundwood posts 
c.0.02-0.03m in diameter at 0.25m intervals with interwoven wattle rods c. 0.02m in diameter. 
The structure survives only c. 0.05m above clays. The fence is oriented on NW-SE alignment 
towards CWB 1.1 above. A radiocarbon date of 1667-1955 AD (135±30 BP; GrN-20143) was 
obtained. 

4)  Score A4 (1+1+1+1) B2 C0 D2 
5)  Total 8 
 
1)         Clonderalaw Bay 2  
            Post-medieval 
            Fish trap 



            Co. Clare 
2)         NGR R 124 543 
3) This is a post alignment of roundwood posts and split stakes situated at the low water mark of 

the main channel draining the mudflats. It is oriented ENE-WSW. It consists of over 100 posts, 
0.09-0.12m in diameter, spaced at 0.5m intervals and standing to a height of *m. It measures 
c.15-20m in length. There are the remains of a possible wooden framework at the west end. 
This structure is probably the remains of a 19th-century head weir which caught fish on the 
ebbing tide. 

4)  Score A4 (1+1+1+1) B2 C0 D2 
5)  Total 8 
 
1) Clonderalaw Bay 3 

Post-medieval 
Fish trap 
Co. Clare 

2) NGR R 122 542 
3) This is a large v-shaped fish trap, situated on the main channel draining Clonderalaw Bay. It 

has two converging fences of vertical roundwood posts and split stakes with the shore fence 
oriented NE-SW. The shore fence measures at least 15-20m in length. A radiocarbon date of 
1528-1953 AD (250±30 BP; GrN-20144) was obtained from one of the posts  

4)  Score A4 (1+1+1+1) B2 C0 D2 
5)  Total 8 
 
1)        Poulnasharry Bay 1 
           Early Neolithic 
           Submerged forest 
            Moyasta, Co. Clare 
2) NGR Q 953 582   
3) This is an area of submerged forest eroding out of peats under the saltmarsh cliff, covering an 

area of shoreline over 200m in length. The trunks are all of Scots Pine (pinus sylvestris L) and 
the root buttresses survive to heights of 1.5m and range in diameter from 0.35-0.80m. Tree-
ring counts made in the field indicate ages typically in excess of 80 years. A section of the salt-
marsh cliff was recorded in detail. The trunk root systems lie at depths of 1.5m, based on 
brown peaty clays and overlain by a thick discontinuous band of charcoal. This pine and 
charcoal layer is overlain by up to 1m depth of peat. The lower part of the peat is rich in 
phragmites rhizomes which give way imperceptibly to upper layers of sphagnum peat. A 0.3m 
depth of estuarine clays laid down by spring high water levels then caps the peats. Two 
radiocarbon dates were obtained. A submerged forest trunk was dated to 3930-3692 cal. BC 
(4960 ± 35 BP; GrN-20145). A sample from the peat/clay contact zone was dated to 263-532 
cal. AD (1640 ± 40BP; GrN-21928). 

4)  Score A12 (3+3+3+3) B3 C3 D2 
5)  Total 20 
 
1) Poulnasharry Bay 2 

Post-medieval 
Plank boat  
Moyasta, Co. Clare 

2) NGR Q 956 586 
3) This was the remains of a plank built boat spread over an area c 5m across. Sawn oak ribs 

carved from 'crucked' branches were attached to the thin planks and the keel, possibly with the 
use of wooden pegs. A number of other large worked timbers were in association, including 
mortised beams, possibly representing the remains of a pier. A radiocarbon sample from an 
oak beam produced a date of 1634-1953 AD (245±30 BP; GrN-20146). 

4)  Score A4 (1+1+1+1) B2 C0 D2 
5)  Total 8 
 
1) Rinevalla Bay 1 

Neolithic 
Submerged forest 
Rahona East & West, Co. Clare 



2) This is an extensive submerged forest of Scots Pine and Oak, situated in a small sheltered bay 
at the mouth of the Shannon. The submerged forest deposits are found at the top of the 
foreshore, where they disappear under the cobbles of a storm beach. The land behind the 
beach is low lying and marshy. The lower foreshore is mostly of clays and gravels. The forest 
consists of several hundred root buttresses, trunks and branches. 

3)  Score A12 (3+3+3+3) B3 C3 D2 
4)  Total 20 
 
1) Rinevalla Bay 2 

Late Medieval/Post-medieval 
Cultivation ridges in submerged peats 
Rahona West, Co. Clare 

2) On the east side of the bay, on the upper foreshore a series of parallel ridges can be traced 
running down the peats in a north-south orientation. They are located over an area of 50m and 
measure 1.2m in width, 0.2m in depth. They are probably traces of late medieval/post-medieval 
lazy bed cultivation. 

3)  Score A4 (1+1+1+1) B2 C3 D2 
4) Total 11 
 
 
 
 
 
 

 


