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Introduction
Sundays Well Properties Ltd. were granted planning permission from Kerry County Council to construct 118 
houses at Ballydowny, Killarney, Co. Kerry, register number 00/1592, (Figs. 1 - 3). Condition 15 in the grant of 
permission stated that ‘The developer shall engage the services of a qualified archaeologist to monitor all ground dis-
turbance aspects of the proposed development at the time of construction…’. Eachtra Archaeological Projects initially 
sought a license to monitor all groundworks and later extended this license to allow rescue excavations in advance 
of development, license number 02E0055.

The development site was a green field site, used for pasture for horses belonging to the Equestrian Centre, lo-
cated in the western suburbs of Killarney town, to the north of the N72 linking Killarney to Killorglin. Killarney 
National Park is located to the south of the site. Ballydowny is bordered to the north by Groin townland and the 
development site holds panoramic views of Tomies Mountain and the Magillycuddy Reeks to the south-west.

Nine areas were excavated within the proposed development site (Fig. 4). This included the excavation of five 
fulacht fiadh together with their associated hearths and troughs, a ring ditch with a cremation burial and the re-
mains of two Medieval iron working areas and a prehistoric site with evidence of copper working. The radiocarbon 
results show occupation in these areas from the Neolithic period, through the Bronze Age, Iron Age and up to 
the Early Medieval period. The excavation of these new sites highlights the concentration of archaeological monu-
ments, particularly fulacht fiadh, in this area north of Lough Leane.
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Excavation

Trench 1
An area, measuring 8m north-south by 9m east-west was excavated to determine the nature and extent of a hearth 
uncovered during monitoring works (Fig. 5). Trench 1 was located 100m east of Trench 2 and metallurgical resi-
dues were recovered from both trenches, both trenches were also located on the northern periphery of the develop-
ment site. 

The hearth (26) was oval in plan and bowl-shaped in profile. It measured 0.49m by 0.15m by 0.15m in depth. It 
contained six fills (10, 15, 17, 20, 21, 24). The linear feature (27) located to the south-west of the hearth was linear 
in plan with rounded corners (Plates 1 and 2). It measured 3.2m by 0.9m by 0.29. It contained six fills (12, 13, 15, 
16, 19, 25). The fills were a mix of burnt clay silts with inclusions of charcoal and slag and yellow clays, possibly re-
deposited natural. Only one of the fills (15) was recorded in both the hearth and the linear. Slag, tuyere fragments 
and a fleck of copper were recovered from two of the fills (10 & 17). Slag was recovered from the northern end of 
the linear (16 & 19). 
A scorched pit (11) was located 4m north-east of the hearth, it had been truncated by the machines on site. There 
were three fills recorded within the cut (3, 8 & 9), slag and charcoal was recovered from one (8). It is possible that 
this was a second hearth. The charred plant remains from the pit are interesting. Five grains of oat and several weed 
seeds including redshank, knotgrass, and sheep sorrel were recovered. Two fills (16 & 17) in the linear and hearth, 
also contained redshank seeds. This mix of cereal grain and arable weeds maybe a by-product of cereal processing, 
which became charred when it was used as tinder or fuel for the hearth. The oat grains maybe an indicator of a 
medieval use for the hearth (Brewer, Appendix 2).
Two stakeholes (5 & 7) were located c. 5m east of the hearth, in the northeast quadrant, they were oval and circular 
in plan, respectively and were both filled with sandy silt and flecks of charcoal. The close spatial proximity and the 
similarity between the fills suggest that the stakeholes are probably related. There is however no apparent associa-
tion between these and the other features in the trench.

Discussion
All of the iron slag was examined by Neil Fairburn (Appendix 5). It was all slag derived from the secondary met-
alworking process of iron-smithing. 
There are three stages involved in the manufacture of an iron object from iron ore; the smelting of the ore in a 
furnace; the primary smithing of the iron bloom into a billet, and finally; secondary smithing, the shaping of the 
billet into an object.
The hearth (26) was utilised to reheat the iron bloom into a billet which was then hammered to abstract any re-
maining slag. Surviving hearths from secondary metalworking areas are not common (Crew 2002, 93). Initially 
it was thought that the linear feature (27) was a flue associated with the smithing hearth, however, it has been 
argued that the linear is too long to have functioned as a flue. The linear may have predated the hearth and filled 
with debris during smithing when the hearth was operational. It is possible that the truncated pit (11) was another 
smithing hearth. The base of the pit was scorched and the fills included charcoal and slag.
The slag is the same as that recorded in Trench 2. Both trench 1 & 2 were located in close proximity to one another, 
close to the northern perimeter of the site, it is possible that further features are located in the area to the north 
of the development site. A calibrated radiocarbon date from the Medieval period ranging from AD 1270 to 1390 
was achieved from one of the fills of the shaft furnace (28) in Trench 2. The iron working recorded in Trench 1 is 
also likely to be medieval in date.

Trench 2
A 5m square area was excavated to determine the nature and extent of an iron working furnace uncovered dur-
ing monitoring works. Trench 2 was located 100m west of Trench 1. The main focus of attention was a very large 
piece of slag situated within a pit (Plate 3). The slag (02E0055:28:19)) measured 0.56m x 0.24m x 0.14m, it was 
the base of a shaft furnace. The furnace pit (28) had five fills (29, 30, 31, 34 & 48). It measured 0.65 by 1.17m by 
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0.18m (Plate 4). A calibrated radiocarbon date from the Early Medieval period ranging from AD 1270 to 1390 
was achieved from one of the fills (29). The fills were a mix of clay silts with evidence of burning. Fragments of slag 
were recovered from four (29, 30, 34 & 48) of the fills. Two fragments of straw were found in one of the fills (34). 
These may have been the remains of straw used as tinder to light a fire (Brewer Appendix 2). Two stakeholes (44 
& 46) were located on the eastern side of the furnace pit. They may have been part of a clay superstructure.  Slag 
was recovered from both the stakeholes. 
A linear cut (47) was situated directly north-east of the furnace pit. It measured 2.72m by 0.7m by 0.2m and was 
orientated north-northwest by south-southeast (Fig. 6). There were two fills recorded, (41 and 42) both of which 
had fragments of burnt clay, however, no slag was recovered.
The furnace pit and the linear (28 & 47) cut the north-eastern end of a ditch feature (40). The ditch was U-shaped 
in profile and measured 5.8m by 1.4m by 0.44m and was orientated south-west by north-east. Two sections were 
excavated through the ditch. It had one fill (39) and no slag was recovered.
An isolated stakehole (33) was recorded 2m south of the furnace, it measured 0.2m by 0.22m by 0.16m it was 
similar in plan and size to two stakeholes (5 & 7) recorded 5m east of the furnace (26) in Trench 1 (Fig. 6).

Discussion
The pit (28) and the large piece of slag (28:19) excavated in trench 2 were the base of a shaft furnace for smelting 
iron ore. All of the remainder of the slag recovered from the trench was iron-smithing slag (Fairburn Appendix 
5). Shaft furnaces are thought to be up to 1.5m high by 0.3m in diameter and built with clay. They were loaded 
from the top with alternative layers of iron ore and charcoal. Molten slag would have been drawn off at the base to 
consolidate. The final product is known as iron bloom. The stakeholes (44 & 46) located to the east of the furnace 
may have functioned as part of the shaft furnace. The primary smithing of the iron bloom may have taken place 
in the hearths (26 & 11) recorded in trench 1.

A series of metallurgical pits were excavated in Scrahane (96E153), a townland located to the east of Lough Leane 
and Ross Island and located c. 2 km southeast of Ballydowny (Tierney). The pits have tentatively been dated to 
the Medieval Period, on the basis of visual identification of plate slag by Dr. W. O’Brien recovered from many of 
the pits. A pit and linear feature excavated in Trench 15 at Scrahane forms an interesting parallel for the features 
excavated in Trench 2 at Ballydowny. The pit at Scrahane measured 1.8m by 0.9m by 0.13m. The base and sides 
of the pit were scorched. It cut a linear feature (68) at an acute angle. The linear measured 6m x 1-1.4m x 0.16m. 
No slag, or other artefacts, was recovered from the fills of the hearth or linear.  The similarity in terms of size and 
plan between the pits and linear features is striking. 

Fulachta Fiadh
Five fulachta fiadh were excavated in the area of the development site in trenches 3, 4 6 and 7. They were all clus-
tered in the eastern portion of the site. There is no trace of a stream visible in the area but local residents confirmed 
that the area often becomes waterlogged.
Each site was identifiable by the remains of a truncated burnt mound composed of silts or sandy silts with 50-60% 
heat shattered stones. The lower layers tended to include a greater amount of charcoal. At least one trough designed 
to hold water, was recorded under each of the burnt remains. The water trough (123) in Trench 4 was the only one 
that was not cut through the compact natural yellow clay. The sides were loose and stoney, the base cut the clay 
subsoil. An arc of stake-holes recorded in the eastern section of the trough may have held a lining in place, this 
would have alleviated seepage from the sides through the gravel subsoil. The troughs in trenches 3 & 4 were oval 
in plan with sloping sides and flat bases. They were cut through the clay sub-soil and so would have held water 
without a lining. In addition to the troughs pits were also recorded in trenches 4 & 6, while the troughs in trenches 
6 & 7 were rectangular in plan and stone lined.
Hearths were recorded in three of the fulachta fiadh. They all differed in plan from each other. The hearth in trench 
3 was set on the ground in the shadow of a boulder. The hearth in trench 6 was also set on the ground but the sides 
were “banked”. The hearth in trench 7 had an elaborate stone lining. Charcoal-rich silt fills were recorded in all of 
the hearths.
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Trench 3
The remains of the fulacht fiadh in trench 3 measured c. 11m north-south by 3.4m east-west (Fig. 7). It was located 
20m northeast of a fulacht fiadh in trench 4 and c. 50m north of fulachta fiadh in trenches 6 & 7. 
There were a number of features cut into the surface of the burnt remains. Four (52, 56, 63 & 110) were linear in 
plan and were possibly agricultural features. The fifth feature (57) was a pit that shared a common modern fill with 
linear (56). Stakeholes (50 & 59) and pit (54) cut the subsoil and were not covered by the burnt material.
The remains of the mound were composed of two layers (65 & 61). The upper layer (65) was not burnt and was 
composed of dark brown sandy silt that included 70% heat shattered sandstone. The lower layer (61) was a black, 
charcoal rich, compact sandy silt that included c. 50% heat shattered sandstone (Plate 5). A calibrated radiocarbon 
date, ranging from the Early to the Middle Bronze Age, was achieved from the lower layer, it spanned a period 
from 1892 – 1540 BC.
The remains of the mound had spread to cover a hearth and trough (70 & 71). The oval shaped water trough (71) 
was situated directly south-east of the hearth. It measured 1.95 by 1.42 by 0.62m. The sides were vertical, the base 
was flat and it was cut through the natural sub-soil, a yellow heavy clay that seemed capable of containing water 
(Plate 6). A layer of intense black, charcoal rich silt (66) overlay the hearth. The hearth itself consisted of a layer of 
scorched, orange/red silty clay, and was probably used for heating the stones that were transferred into the trough. 
The hearth was located in the southern shadow of a large boulder, which also showed evidence of inense heat on 
the southern face. Four stake-holes (59, 67, 68, 69) were located 2m west of the hearth, which may have formed a 
screen or wind-break for the hearth from the prevailing westerly winds (Figs. 8 & 9) 

Trench 4
The remains of two possible fulachta fiadh were recorded 3m apart in Trench 4. The area was prone to flooding 
as surface water drained in to the area, it was only when a levee was constructed on the perimeter that the trench 
dried out. 

Northern.Fulacht Fiadh
The remains of the fulacht mound in the northern part of the trench were irregular in plan and covered an area 5m 
by 5m in extent (Fig. 10). The mound was composed of two layers (104, 125).  The upper layer was a dark brown 
silt (104) that included 50% heat shattered sandstones. The lower layer was a black silt (125) that included charcoal 
and 50% heat-shattered sandstones. 
The burnt mound material covered two troughs. Trough A (128) was sub-circular in plan with a diameter of c.1.7m 
and a depth of 1.02m. The sides were steep, the base was flat and it was cut into the natural compact yellow clay, 
suitable for containing water (Plate 7). Burnt animal bone was recorded in the fill (104). Trough B (127) was situ-
ated 2m south of trough A. It was kidney-shaped in plan with steeply sloping sides and a rounded base (Plate 8). 
It was filled with the mound material (104 & 125) and a patch of grey silt (126).
One small stake-hole (129) was recorded under the remains of the mound (Figs. 11 & 12).

Southern.Fulacht Fiadh
The remains of a second fulacht fiadh were located c. 3m to the south. It was irregular in plan and measured 4m 
north-south by 5m east-west (Fig. 13). The single layer (80) recorded was a black charcoal rich silt and included 
heat-shattered sandstones. It overlay a pit and a trough (99 & 123). The pit (99) was oval in plan with uneven sides 
and a rounded uneven base. It was filled with mound material and a dark grey/black sandy silt (80 & 97).
The trough (123) was sub-oval in plan, it measured 2.6m by 1.6m by 0.5m in extent, with irregular sides and a 
relatively flat base (Plate 9). The base of the trough was filled with the mound material (80), two sandy fills (96 & 
98) were recorded above it. The sides of the trough were loose and stony while the base was of clay. Nine stake-holes 
were found in an arc at the eastern end (130 – 138). In general these stake-holes were circular in plan, filled with 
loose sandy silt and they were all cut through the base of the trough (Fig. 14).
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Trench 5
A strip of ground at the front of the Equestrian Centre, bordering the Killarney/Fossa road, measuring c. 12m 
north-south by 150m east-west was stripped of topsoil to accommodate the altered entrance to the development site 
and the Equestrian Centre. Trench 5 was located at the western end of this area, immediately east of the original 
entrance, c. 200m west of the remainder of the trenches.

Four burnt layers were recorded (81, 113, 114 & 124) in the trench (Fig. 15a). The largest of these (81) was a black 
loosely compacted silty clay, c. 1.4m by 1.6m in extent. It included fragments of charcoal, slag, burnt bone together 
with six flint endscrapers, five flakes and debitage. A calibrated radiocarbon date, set in the Early Bronze Age, was 
achieved, it ranged from 2030 – 1870BC. It overlay an area of scorched subsoil (124) to the south-east. The two 
smaller deposits (113 & 114) were located c.1 – 1.5m to the west.
A concentration of 35 stakeholes (76, 66, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 100, 101, 102, 103, 
105, 106, 107, 108, 109, 111, 112, 115, 116, 117, 118, 119, 120, 121& 122) were recorded in the trench (plate 10). 
The stakeholes are similar in morphology, circular in plan, with steep sides and a rounded base.
Ten of the stake-holes (86, 87, 88, 89, 90, 91, 92, 93, 94, 95) underlay and were filled with the black layer (81). Slag 
and two end scrapers were recovered from one stakehole (86) and flint debitage from another (89). Nine stakeholes 
(76, 77, 112, 115, 116, 117, 118, 119, 120) a posthole (78) and pit (75) cut the scorched subsoil (124). Two stake-
holes (76 & 77) cut the pit. These may have been used as supports. 
Sixteen of the stakeholes (82, 83, 84, 85, 100, 101, 102, 103, 105, 106, 107, 108, 109, 111, 121 and 122) were 
located on the north and north-eastern side of the two burnt layers (81 & 124). Flint debitage was recovered from 
one of the stakeholes (102) and a flint scraper from another (105) (Milliken, Appendix 3)
The burnt bone recovered from the area was too small to be identified (Fibiger, Appendix 4).

The stakeholes could have formed a number of possible screens or wind breaks (Fig. 15b). 
	Screen 1 was orientated c. 0.9m north-northwest by south-southeast formed by four stake-holes, (93, 92, 89 & 

95).  
	Screen 2 was orientated c. 2m north-northeast by south-southwest formed by seven stake-holes, (86, 87, 88, 90, 

91, 94 & 84). 
	Screen 3 was orientated c. 1.2m north-northeast by south-southwest formed by four stake-holes (93, 82, 100 

& 85)
	Screen 4 was orientated c. 2.2m north-west by south and formed by seven stakeholes (119, 118, 117, 116, 115, 

94 & 93) with two possible replacement stakes (112 & 120). 
	Screen 5 was orientated west by north-east and was formed by five stakeholes (107, 105, 109, 121 & 117). 

Discussion
The archaeological features dating to the Early Bronze Age recorded in Trench 5 are located c. 200m west of the 
remainder of the trenches. Copper slag was recovered from the burnt layer (81) and some of the associated stake-
holes, however no evidence of smelting was recorded in the area of the excavation. The slag was examined by Neil 
Fairburn (Appendix 5).
The earliest evidence for human habitation in the Killarney area comes from the copper mines at Ross Island, dat-
ing to 2400-2000 BC. The mines are on the eastern shore of Lough Leane, c. 1km south of the development site. 
The copper mineral is found in the limestone rock. It was extracted by use of a combination of fire settings and 
stone hammers. The mines and an associated work camp were excavated by Dr. W. O’Brien (1996). The founda-
tions of several post-built huts, hundreds of sherds of Beaker pottery, animal bone, flint pebbles and arrowhead 
were recorded in association with spreads of limestone crushed by stone hammers and anvil stones. Pit features 
with associated copper ore and fuel ash sediments were excavated. These may represent the remains of on-site 
smelting of copper. A few fragments of slag were recorded, which testifies to the process of smelting. 
Evidence for later Bronze Age copper mining is also recorded at Mount Gabriel, Co. Cork. Evidence for Bronze 
Age casting and finishing of objects has been found at Lough Gur, Co. Limerick where crucibles and moulds were 
discovered and in the Iron Age at Tara, where crucibles and moulds were also found (Crew 2002).

The flint scrapers recovered from the burnt layer 81 and stakeholes (86, 105) are similar to scrapers found at the 
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passage tomb at Ballycarty, Co. Kerry (Milliken, Appendix 3 and Fig. 16).

Trench 6
A fourth fulacht fiadh was located c. 30m south of Trench 4. The remains of the mound measured 12m by 5m 
(Plate 11) and was composed of five layers (139, 140, 141, 150 & 151). All were sandy silts and included c. 50% 
heat-shattered sandstone and charcoal. A trough and a hearth (145 & 163) underlay the material. 
The water trough (145) was orientated northeast/southwest and situated c.0.80m southeast of the hearth (163). It 
was cut through the natural clay sub-soil and was filled with two layers (139 & 150). Six large heat altered stones 
were set in re-deposited clay (152) in the area between the hearth and trough (plate 12). It is possible that these 
stones had been used as part of the operational fulacht fiadh, however, they were not used to their full potential. 
These stones were left at the site before they were fully utilised, a feature which was not replicated in any of the 
other fulacht fiadh in Ballydowny (02E0055). 

The hearth (163) was sub-circular in plan and measured 1.6m by 1.4m by 0.15m deep. The sides of the hearth had 
been “banked” i.e. pushed upwards from the outside to keep the fire contained (Plate 13). The south-western side, 
closest to the trough, was open to allow the movement of stone from fire to trough easily perhaps (Fig. 17). The 
hearth had two fills, the upper (146) was a silt, rich in charcoal. It overlay two stakehole (156 & 159) located on 
the south-western corner and the base of the hearth respectively. A layer of burnt sand (155) formed the base of the 
hearth. The sand may have accumulated from eroded sandstone or from the result of heat on the sub-soil.

Three pits (144, 153 & 158) were excavated in the vicinity of the hearth and trough. The smallest pit (158) was 
located closest to the hearth and trough and was the only one filled with mound material (139) (Fig. 18). 

A chert axe was found c. 1.2m west of the remains of the fulacht mound on the surface of the sub-soil. 

Trench 7
Trench 7 was excavated in the south-eastern corner of the development site, 20m east of Trench 6. The remains of 
the mound were the smallest of the four recorded at Ballydowny while the trough and the hearth were the most 
elaborate.
A modern pit (148) cut the surface of the burnt mound material, fragments of red brick and sherds of modern glass 
and pottery were recovered from the fill. The remains of the fulacht mound were composed of one layer (149) of 
black silt with c. 60% heat shattered sandstones. It measured 5.8m north/south by 2.2m east/west and 0.22m deep. 
A layer of fine sterile silt (160) underlay the eastern side of the mound. The silt layer measured 3.6m by 3.1m by 
0.54m in depth. It is thought to have accumulated as a result of repeated flooding as the depth is considerable.  
The trough (174) was rectangular in plan, 2.5m by 1.8m and 0.55m deep, the sides were steep, the base was flat and 
it had five fills (149, 160, 164, 165 & 166). Stones (169) lined the south-eastern and the north-western sides of the 
trough. They varied in size from 1m by 0.50m to 0.17m by 0.15m and were set in brown, stony silt. 

A stone lined hearth was located c. 0.3m east and upslope of the trough. It was filled with charcoal-rich silt (167). 
The full extent of the stone lining (172) was revealed when this silt was removed. A calibrated radiocarbon date 
from the Middle Bronze Age, ranging from 1490 – 1200 BC, was obtained from charcoal. A number of sandstones 
and one limestone were used to line the outer limit of the hearth. They were set on edge into dark yellow/brown 
sandy silt. The stones varied in size from 0.24 by 0.20 by 09m to 0.07 x 0.45 x 0.20m and were all shattered from 
intense heat (Plate 14). Some of the larger stones may have been placed in shallow sockets to keep them in place. 
The scorched remains at the base of the hearth (171) was composed of burnt compact sand. The sand may have ac-
cumulated from eroded sandstone or from the result of prolonged heat on the sub-soil. Similar material (155) was 
recorded at the base of the hearth in Trench 6.
The hearth was sub-circular in plan and open on the southwest side, to allow easy access to the trough (Plate 15 
and Figs. 19 & 20). No stones lined the hearth on this side or on the alternative north-eastern side of the trough.
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Discussion
The fulachta fiadh excavated in Ballydowny are fairly typical examples of recently excavated fulachta fiadh in Kerry. 
Remains of mounds of various sizes composed of layers of burnt stone and charcoal define the sites. The truncated 
remains of the burnt mounds varied in size, the largest in trenches 3 & 6 measured 11m by 4.4m and 12m by 5m 
respectively. The smallest in trenches 4 & 7 which measured 5m by 5m and 5.8m by 2.8m respectively. A trough 
designed to hold and heat water was associated with each mound. Two troughs were associated with the northern 
mound in trench 4.
The unusual features were the hearths recorded in trenches 3, 6 & 7. Twelve other fulachta fiadh were excavated in 
Kerry, by Eachtra Archaeological Projects, in the past few years, four of these in Groin and Coolgarriv (Dennehy 
& Kiely), townlands north of Ballydowny. Hearths were not recorded at any of the sites. The hearth in trench 3 was 
located on the ground in the shadow of a large boulder. The hearths in trenches 6 & 7 were located upslope from 
rectangular troughs and both the troughs and hearths were open on the western and eastern sides respectively to 
allow easy access between them.
The fulachta fiadh have been dated to the Middle Bronze Age. The dates are comparable to a date obtained from 
a fulacht fiadh excavated in Tomies, Killarney and also to dates obtained from fulachta fiadh sites in Ireland in 
general.

Trench 8
An isolated pit was recorded in Trench 8 (Plate 16), c.15m northeast of the fulacht fiadh in Trench 6. The pit (168) 
was kidney shaped in plan, orientated northwest/southeast and measured 2.64m by 1.04m by 0.7m (the north-
western half was c. 0.3m shallower). Two fills (161 & 162) were recorded within the pit, the upper fill (161) was 
c.0.10m deep, and was recorded on the south-eastern side, the lower fill was more substantial. No artefacts were 
recovered. The proximity of the pit to a group of fulachta fiadh may be an indication of its purpose. 

Trench 9
Trench 9 was located c. 40m west of trenches 4 and 6 and measured 25m by 15m. A variety of stakeholes, a hearth 
and slot trench were located at the eastern end of the trench while a ring-ditch, with a cremation pit was located 
at the western end. No stratigraphic relationships could be determined between any of the features as all cut the 
subsoil, many of the features were truncated probably by agricultural activity.

The eastern side of trench 9 proved to be an enigmatic area, a possible slot trench, eleven stake-holes, four large 
stake-holes, a hearth and a shallow pit were excavated. The slot trench (183) was orientated east north-east/south 
south-west and was c.10m long with a gap in the middle of c.1m. The slot trench measured 0.3-0.5m wide by 0.08m 
deep. The western half was excavated in full while only a sample section was excavated from the eastern half. The 
stake-holes, (176, 184, 185, 186, 191, 194, 195, 196, 197, 198 & 199) were generally composed of mid-dark brown 
silty clay with flecks of charcoal and occasional small stones. In form they were generally circular with steep sides 
and a rounded base, with the exception of (185, 186, 176) which had pointed bases. Stake-holes 185 and 197 had 
an average diameter of 0.13m and depth of 0.235m while the remainder had an average diameter of 0.07m and 
depth of 0.9m. Four larger stake-holes (190, 188, 180 & 178) were also excavated. Their average dimensions were 
0.26m by 0.22m by 0.21m and they varied in form and fill. The majority of the stake-holes are clustered in the area 
of the gap in the slot trench.  Two of them (186 & 195) are located west of the termination of the slot trench.

The hearth (181) measured 0.4m north-south by 0.6m east-west by 0.08m in depth, it was located 8m east of the 
ring-ditch.  
A large pit (193) was recorded in the extreme south-eastern corner of trench 9. It was rectangular in plan. There 
were no other features associated with the pit and it’s function is unknown (Fig. 22). 
A flint hollow scraper was found under the topsoil in this area. It is made from Antrim flint and of possible Neo-
lithic date/ Early Bronze Age date (Milligen Appendix 3). The hollow scraper is a precious object, recovered from 
an area where flint artefacts, made from Antrim flint are scarce.  

A ring-ditch, with a cremation burial, was revealed at the western side of trench 9 (Plate 17), it has possibly been 
truncated. Its external dimensions are 5.5m by 4m by 0.4m – 0.5m wide by 0.16m-0.2m deep.  The sides of the 
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ditch sloped gradually to a rounded base. There is a break in the ditch on the south-western arc, where the ditch 
was very shallow. This maybe due to truncation or the ditch may never have been dug as deep in this area. The 
entrance is 3.5m wide and faces north-east. There are no internal features associated with the ditch.

Five fills (202, 203, 204, 205, 209) were recorded. An isolated shallow deposit (204) was recorded on the western 
side of the ditch overlying the main fill. The main fill of the ring-ditch (203) was a sandy silt and included re-depos-
ited natural, charcoal flecks and a small amount of burnt bone close to the southern terminal. Its removal revealed 
the extent of the burnt deposits at the terminals of the ring ditch. Two deposits were associated with the northern 
terminal. The upper fill (205) was a black, charcoal rich silt, similar to that recorded on the southern terminal but 
it didn’t contain any cremated bone (Plate 18).The lower layer was a mid-brown sandy silt with occasional flecks 
of charcoal (209).

The southern terminal of the ring-ditch contained a cremation burial (Plates 19 & 20 and Fig.23). A deposit (202) 
underlay the main fill of the ditch, it included frequent amounts of burnt bone, flecks of charcoal and small stones. 
It extended for c. 2m at the southern terminal and was up to 0.13m deep. A notable feature of the fill was the evi-
dence for intense heat on the outer side. There was an orange/red hue in the charcoal rich fill indicating that is was 
probably hot when it was put in the ditch or that the burning took place in the ditch itself. No evidence of burning 
was recorded in the cremation pit. The fill (206) was a black/brown loose silt, 50% was cremated bone and 20% 
charcoal. The pit was rectangular in plan with steep sides and the base was inclined north-eastwards. It measured 
0.25m by 0.16m by 0.19m deep (Figs. 24 & 25). A calibrated radiocarbon date was achieved from a sealed context 
in the cremation pit, it ranged from 400 – 170 BC, setting it firmly in the Iron Age.

Linda Fibiger, Osteoarchaeologist, examined the cremated bone (Appendix 4). The remains were those of one adult 
individual (25+ years). The sex of the individual could not be identified. Although the total weight of bone was 
small most anatomical regions were represented. The presence of small bones such as tooth roots and phalanges 
would suggest that the collection of bone from the pyre was thorough. There was no sequence of placing different 
anatomical elements of the cremation burial in the pit: the fills that contained cremated bone were sampled in 
0.02m stages to allow for the possibility of anatomical deposition.

The fills of the ring-ditch (202, 205, 206) produced charred plant stems, tubers and roots. Tubers of the grass Arre-
henatherum elatius were found from a cremation at Rollright, Oxfordshire (Greig 1991, 304). They were interpret-
ed as having come from plants ripped up and burnt on the funeral pyre. Although the remains from Ballydowny 
could not be identified to species it is possible that a similar activity was carried out there (Brewer Appendix 3).

The emphasis would seem to have been placed firmly on the terminals of the ring- ditch. The terminals contained 
burnt deposits, with evidence for charred plant stems, tubers and roots, the southern terminal containing the cre-
mation pit.

Discussion
The slot trench (183) may have functioned as a slot or footing trench for a screen. The hearth and the ring-ditch are 
located on the northern side of the slot. It is possible that the slot formed a barrier to screen the area of the hearth 
and the entrance to the ring-ditch. 

Ring ditches are ritual burial sites of the Late Bronze Age/Early Iron Age periods. Cremations and unburnt buri-
als have been found in association with these monuments. Ring ditches are distinguished from barrows and ring 
banks by the absence of both mound and bank. They tend also to be smaller in diameter. The ring ditch excavated 
at Ballydowny is very similar to a ring-ditch excavated in Ballydribbeen, a townland c. 1km to the east (Dunne). 
Both contained a single adult cremation. Prior to the discovery of these two sites evidence for Late Bronze Age/ 
Early Iron Age activity in the Killarney area had been notably absent.
The ring ditch at Ballydribbeen was c.18.4m in circumference, annular in shape and broken by an entrance at the 
south-east. The ditch was between 0.40m-0.60m in width and 0.01-0.16m in depth. It was shallowest at the north-
east.  The widening of the ditch at either side emphasized the entrance, 3.2m in width. A cremation pit was cut in 
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the primary fill of the ditch, c. 1.5m south of the south-easternmost terminal of the ditch.   
The cremation pit measured 0.28m by 0.28m and was 0.14m in depth. Cremated bone comprised 40% of the total 
volume of the fill, one third of these were cranial fragments. Two of the fragments of bone are carved and may be 
the tops of bone pins. Osteoarchaeologist Linda Fibiger examined the cremated bone retrieved from the site. The 
cremated remains were those of a single adult male. Charcoal from the fill of the ring ditch has been dated to 2630 
+-30 BP.

The emphasis in both the Ballydowny and Ballydribbeen ring-ditches was on the terminals of the ditch. In Bal-
lydribbeen the terminals are wider than the remainder of the ditch, the cremation was located 1.5m from the ter-
minal. At Ballydowny the terminals are marked by burnt deposits and by placing the cremation pit at the terminal. 
No other features were associated with either ring-ditch.

A complex of four ring-ditches excavated in Ballydavis, Co. Laois provided an interesting contrast, in terms of arte-
facts, to the ring-ditches excavated in Co. Kerry. The extensive Iron Age complex consisted of four ring-ditches, seven 
furnaces and a series of pits and post-holes (95E111 Keeley 1995). The largest ring-ditch (Site 1) measured 16m in 
diameter. Its entrance faced due east and measured 3.2m in width. The ditch measured up to 0.91m in depth with a 
maximum width of 2m at the terminals. The interior of the monument yielded a central burial deposit, consisting of a 
bronze box, cremated human bone and associated artefacts, including a bronze fibula, bronze wire and over 80 beads. 
The ditch yielded a significant amount of material, including an iron blade, iron nails, part of a bronze bracelet 
and a pin fragment. Evidence of metal-working was found in the form of iron slag and crucible fragments. Site 2 
consisted of a smaller ring-ditch which measured 8m in diameter. It lay some 40m to the east of Site 1. It was sealed 
under a layer of cobble-like stones. The ditch measured 0.7m in depth and had a maximum width of 1.5m. Its en-
trance faced south-east and measured 1m in width. Finds from the ditch include four fragments of stone bracelets, 
part of an iron blade and one fragment of bronze. Animal bones were also found in the ditch. Two smaller ring-
ditches (Sites 3 and 4) were also excavated. Site 3 measured 6m in diameter and lay 26m to the north-east of Site 1. 
The ditch, which contained a mixed fill of charcoal and burnt bone, measured 0.5m in depth and had a maximum 
width of 1.2m. There was no entrance to the site. Finds from the ditch include four decorated glass beads, three 
decorated bone pieces, a possible hilt of bone and a bead spacer of stone. The fourth ring-ditch measured 6m in 
diameter. It had a maximum depth of 0.6m and a width of 1m. The entrance faced north-west and was 2.2m in 
width. The fill was mixed with a significant amount of charcoal. 

Conclusion
An important corpus of sites, a group of fulachta fiadh, a ring-ditch with associated cremation burial and metal 
working areas, were excavated at Ballydowny. They are a welcome addition to our knowledge of the prehistory and 
history of Kerry, dating from the Bronze Age through to the Medieval Period. The presence of a group of fulachta 
fiadh in addition to large numbers of previously and newly recorded fulachta fiadh in townlands in the vicinity of 
the site is worth noting as an indicator of Bronze Age activity in the area. The ring-ditch with the cremation of a 
single adult is an interesting facet of Iron Age ritual activity. Knowledge of Iron Age sites in the area had been ab-
sent until recently. The evidence for smelting and smithing of iron ore in the Medieval Period is interesting. There 
are a number of medieval settlement sites, ringforts and an ecclesiastical site, in the vicinity. As usual results from 
the excavation and post-excavation works have raised a number of other topics that need to be addressed e.g. is 
there a large Bronze Age settlement site in the vicinity? Where was the source of iron ore utilised on site?
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Figure.1:..Extract.from.O.S..Discovery.sheet.78,.site.location.highlighted.

Ordnance Survey Ireland Licence No AU 0005603 © Government of Ireland.
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Figure.3:..Site.Development.Plan.
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Figure.4:..Site.development.map.with.archaeological.test.trenches.highlighted.
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Figure.5:..Post-excavation.plan,.trench.1.
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Figure.6:..Post-excavation.plan,.trench.2.
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Figure.7:.Trench.3,.remains.of.fulacht.mound.pre-excavation.
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Figure.8:..Trench.3,.post-excavation.
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Figure.10:..Pre-excavation.plan.of.northern.fulacht trench.4.
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Figure.11:..Post-excavation.plan.of.northern.fulacht.trench.4.
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Figure.12:..Sectional.profiles.of.troughs.A.&.B.from.trench.4.
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Figure.13:..Pre-excavation.plan.of.southern.fulacht trench.4.
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Figure.14:..Post-excavation.plan.and.sectional.profiles.of.southern.fulacht,.trench.4.
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Figure.15a:..Pre-excavation.plan,.trench.5.
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Figure.16:..Lithic.artifact.drawings.
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Figure.17:..Sectional.profile.of.hearth.and.trough,.trench.6.

Figure.18:..Post-excavation.plan.of.trench.6.
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Figure.19:..Sectional.profile.of.hearth.and.trough,.trench.7.

Figure.20:..Post-excavation.plan,.trench.7.
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Figure.21:..East.side.of.trench.9,.pre-excavation.
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Figure.22:..East.side.of.trench.9,.post-excavation.
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Figure.23:..West.side.of.trench.9,.pre-excavation.



Permalink: http://eachtra.ie/index.php/journal/02e0055-ballydowny-co-kerry/

Ballydowny, Killarney, Co. Kerry                                                        ISSUE 7: Eachtra Journal - ISSN 2009-2237.02E0055

32

Figure.24:..West.side.of.trench.9,.post-excavation.
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Figure.25:..Trench.9,.sectional.profiles.through.ring-ditch.
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Plate.1:..Hearth.F.26.and.linear.F.27,.pre-excavation,.
trench.1.

Plate.2:..Hearth.F.26.and.linear.F.27,.post-excavation,.
trench.1.
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Plate.3:..Large.piece.of.slag,.02E0055:28:19,.found.within.burnt.pit,.F.28.

Plate.4:..The.furnace.pit,.F.28,.post-excavation.taken.from.the.east.
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Plate.5:..Fulacht mound,.F.61.trench.3,.during.excavation.

Plate.6:..Water.trough,.F.71.trench.3,..post-excavation.
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Plate.7:..Trough.A.from.the.northern fulacht..mound.in.trench.4.

Plate.8:..Trough.B.from.the.northern.fulacht..mound.in.trench.4.
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Plate.9:..Water.trough,.F.123.southern.fulacht.fiadh.in.trench.4.

Plate.10:..Trench.5.post-excavation.
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Plate.11:..Trench.6..fulacht fiadh,.pre-excavation.

Plate 12:  Large heat shattered stones from F.152, associated with the hearth and trough trench 6.
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Plate.13:..Hearth.and.trough.from.trench.6,.post-
excavation,.note.the.banked.ridge.at.the.rear.of.the.
hearth.

Plate.14:..Stone-lined.trough.and.hearth.from.fulacht fiadh,.trench.7.
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Plate.15:..Hearth.and.trough.from.trench.7,.post-excavation.

Plate.16:..Pit,.F.168,.excavated.in.trench.8.
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Plate.17:..Ring.ditch.with.cremation.burial,.post-excavation,.trench.9.

Plate.18:..Burnt.deposit,.F.205,.from.the.northern.terminal.of.the.ring.ditch.trench.9.
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Plate.19:..Cremation.burial.from.the.southern.terminal.of.the.ring.ditch.in.trench.9.

Plate.20:..Cremation.pit,.F.207,.from.the.southern.terminal.of.the.ring.ditch.in.trench.9.
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Appendix 1:  Context Descriptions

Trench 1
C..No. Type Dimensions Descriptions Finds Sample Plan

1 Topsoil

2 Subsoil

3 Fill of pit 
 (cut 11)

0.230m  x 0.45m    x  
0.03m

Brownish grey clayey silt containing frequent amounts of root 
and occasional charcoal flecks.

4 Fill of stake-
hole (C5)

0.22m NW-SE, 0.24m 
SW-NE,  x 0.10m

A blackish brown, fine sandy silt containing frequent amounts 
of charcoal flecks. 3 soil 1 pre-ex

5 Cut of stake-
hole

0.22m NW-SE, 0.24m 
SW-NE,  x 0.10m

Oval in plan, break of slope fairly sharp at the top and at 
the base, straight-sided except for the NW side which slopes 
slightly to the SE, rounded base.

4 post-ex

6 Fill of stakehole 
(cut c.7)

0.24m  x 0.24m     x  
0.20m

Blackish brown fine sandy silt, frequent inclusions of charcoal 
flecks and three small angular stones. 4 soil 1 pre-ex     

4 post-ex

7 Cut of stake-
hole

0.24m  x 0.24m     x 
0.20m

Circular in plan, sharp break of slope at the top and base, 
straight-sided, rounded base. 4 post-ex

8 Fill of pit (cut 
c11)

0.14m x 0.56m           x   
0.20m

Mid brown softly compacted clayey silt, approx. 15% charcoal 
flecks, 20% slag, included small sub-rounded stones and peb-
bles. Southern side is truncated, on the northern side it was 
difficult to precisely determine its’ boundary with the sub-soil  
which was stained as a result of decaying stone.

1 soil

9 Fill of pit (cut 
c11)

0.75m NE-SW,      
0.30m NW-SE,    x 
0.03m

Blackish brown,  softly compacted silty clay containing  20-
30% burnt clay and 40-50% charcoal. 4 soil

10 Fill of furnace 
(cut c26)

1.22m N-S,        1.44m 
E-W,      0.12m deep

A dark purplish black, softly compacted clayey  silt with oc-
casional inclusions of large stones, pockets of burnt clay and 
redeposited natural.

1  slag                  
           7  furnace                     
f r a g m e n t                    
8  slag with clay 
frag.        9  slag with 
clay frag.        10 
slag with clay frag.        
11 slag with clay 
frag.

10 soil 1 pre-ex

11 Cut of pit 0.19m x 0.54m              
        x  0.21m

Rectangular in plan, rounded corners, concave sides, break 
of slope is sharp at the top and base. The pit was very heavily 
truncated  by our drainage ditch which cut its’ northern side. 
The flow of water through this also caused damage.

3 post-ex

12 Spread overly-
ing  flue (C27)

1.60m NNW-SSE,  
1.22m ESE-WNW,    
x 0.10m

A moderately compact, yellowish brown sandy clay, contain-
ing occasional amounts of charcoal flecks and very frequent 
amounts of small stones.

7 soil 1 pre-ex

13 Spread overly-
ing  flue (C27)

2.30m NW-SE,       
1.50m NE-SW,    x 
0.12m

A moderately compact, pinkish brown sandy clay, containing 
occasional inclusions of charcoal flecks and frequent inclu-
sions of sub- angular and sub-rounded stones

9 soil 1 pre-ex

14

15
Spread overly-
ing  furnace 
(cut c26)

1.4m x  1.10m               
           x 0.07m

A softly compacted, mid yellow silty clay containing frequent 
inclusions of small stones. It was difficult to distinguish be-
tween this fill and the surrounding natural.

13 soil 5 pre-ex

16 Layer within 
flue (cut c27)

2.5m NNE-SSW 
 0.5m E-W,         x 
0.11m

A softly compacted, black silt which contained occasional 
amounts of slag and small pebbles and frequents amounts 
of  charcoal.

13 slag 16 soil 6 pre-ex

17 Fill of furnace 
(cut c26)

0.33m x 0.28m              
                      x 0.09m

A softly compacted, dark greyish black silt, containing moder-
ate amounts of charcoal flecks and frequent amounts of slag.

14 spherical object            
15 fleck of copper / 
bronze         16 slag

15 soil

18

19
Clay layer 
within flue (cut 
c27)

0.65m x 0.50m                 
x  0.06m

A firmly compacted yellow clay, containing moderate amounts 
of charcoal flecks and slag. There was also a pocket of yellow 
sandy clay, similar to C15, sitting to the south of this.

18 slag 20 soil 8 pre-ex

20 Fill of furnace 
(cut c26)

0.2m x 0.40m               
          x  0.09m A softly compacted, dark reddish  brown sandy silt. 17 soil

21 Fill of furnace 
(cut c26)

0.25m NW-SE            
                                   
            0.18m NE-SW        
0.04m deep

A softly compacted greenish grey-black silt, containing mod-
erate amounts of charcoal flecks in the North-east. 21 soil 11 pre-ex
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22 Fill of stakehole 
(cut c23)

0.06m                   x                     
0.08m A softly compacted, mid brown clay. 17 slag pre-ex

23 Cut of stake-
hole

0.06                            x                      
0.08m

A roughly circular cut with rounded corners. The break of 
slope at the top is sharp and at the base gradual. 9 post-ex

24 Fill of furnace 
(cut c26)

0.14m SW-NE     0.80m 
NW-SE       x 0.10m A softly compacted yellowish brown sandy silt. 19 soil

25 Fill of flue (cut 
c27)

A moderately compacted, mid brown silty clay, containing 
occasional charcoal flecks. 16 pre-ex

26 Cut of furnace
0.490m NW-SE    x               
0.15m NE-SW            x 
0.15m

A heart-shape cut with rounded corners, its’  break of slope is 
sharp at the top and barely perceptible at the base. Its’ sides are 
concave and its’ base bowl- shaped

13 post-ex

27 Cutof flue
3.20m NE-SW     
0.90m NW-SE          x 
0.29m

Linear in plan, rounded corners, its’ break of slope is sharp on 
top and barely perceptible at the base, slightly inclined from 
the SW-NE, possibly over-cut in the SW due to a decaying 
stone.

13 post-ex
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Trench 2

C..No. Type Dimensions Description Finds
S a m -
ples

Plans

28 Cut of furnace 
pit

0.65m x 1.17m  
x 0.18m 

Oval in plan, bowl-shape profile, sides taper gradually inwards, 
 break of slope sharp at top, gradual at base.

18 pre-ex  
20 post-ex 
24 profile

29 Fill of furnace 
710+/ 40 BP

1.12mNE-SW x  
0 . 5 1 m N W - S E   
x 0.15m

Fairly loosely compacted clayey silt (30%) and slag (70%),  
occasional small pebbles confined to the edges and top, 
disturbed during stripping of topsoil.

19,20,21.slag 21 soil 18 pre-ex 
19 post-ex

30 Fill of furnace
0.51mNW-SE x  
0 . 3 9 m S W - N E  
X 0.08m

Moderately compacted reddish-black charcoal-rich clayey silt, 
moderate amounts of small angular and sub-rounded pebbles, 
similar to the underlying c.29 but with a lesser concentration of  
slag

26 slag 22 soil 19

31 Fill of furnace
0.7mNW-SE x  
0 . 2 2 m S W - N E  
x 0.11m

Fairly compact greenish-gray sandy clay, occasional amounts 
 of pebbles, moderate amounts of charcoal flecks. 24 soil

32 Fill of posthole 0.22m x 0.20m  
x 0.16m

Softly compacted orange silt,40% charcoal -more concentrated 
 toward the base of the feature. 23 soil 20 post-ex

33 Cut of stake-
hole

0.2m x 0.22m  
x 0.16m

Sub-circular in plan, sharp break of slope, vertical sides,  
relatively flat base. 20 post-ex

34 Fill of furnace 0.22m x 1.06m  
x 0.04m

Fairly softly compacted orangish-red clayey silt, moderate 
amounts of slag, occasional small pebbles and stones. 30 slag 26 soil 25 pre-ex

35 Spread 0.68m x 0.24m  
0.06m

Softy compacted reddish-brown sandy silt, frequent amounts 
 of charcoal flecks and fine and medium angular pebbles. 35 slag 18 pre-ex

36 Spread
1 . 0 2 m N N E - S S W 
x 0.6m  
x 0.08m

Softly compacted reddish-brown sandy silt, frequent amounts of 
charcoal and fine and medium angular pebbles, occasional 
coarse sub-angular pebbles. Similar to c35 but with less  char-
coal flecking

25 soil 18 pre-ex

37 Spread 5.00m x 1.40m 
x 2.20m

31 slag 
32 burnt clay  
 33 glass

27 soil 18 pre-ex

38 Spread 0.80m x 1.30m 
x 0.06m

Moderately compacted mid reddish-brown silty sand, frequent 
amounts of small stones and charcoal.  18 pre-ex

39 Linear deposit
4.8mSW-NE x  
1 . 4 0 0 m N W - S E  
x 0.02

Moderately compacted silty sand, occasional small stones, 
only two sections of it excavated. very difficult to determine 
its extent.

28 soil

18 pre-ex 
 20 post-ex 
23 sec-
toion

40 Linear cut
5.80mSW-NE x  
1 . 4 0 m N W - S E  
x 0.44m

linear in plan, rounded corners, sharp break of slope, taper 
slightly inwards, base was difficult to determine due to the 
underlying decaying sandstone.

18 pre-ex 
20 post-ex 
23 section

41 Spread 0.78m x 0.7m  
x 0.05m

Very compact mid yellowish-brown clayey silt, moderate 
 amounts of pebbles, occasional amounts of charcoal flecks. 29 soil 21

42 Spread 2.1m x 0.72m  
x 0.1m

Moderately compacted reddish-brown clayey silt, frequent 
amounts of charcoal flecks and pieces and pockets of burnt  
clay.

33 soil 22

43 Fill of stake-
hole

0.07m x 0.07m  
x 0.07m

Softly compacted mid grayish-brown sandy clay, occasional  
fine pebbles, moderate amounts of charcoal flecking, one small 
piece of slag.

33 slag
3 0 
c h a r -
coal

44 Cut of stake-
hole

0.07m x 0.07m  
x 0.07m

Sub-circular in plan, sharp break of slope at top, gradual at base, 
vertically set, base tapers to blunted point.

45 Fill of stake-
hole

0.14mNW-SE x 
0 . 0 9 m N E - S W  
x 0.13m

Fairly softly compacted mid greyish-brown sandy clay,  
occasional fine pebbles, moderate amounts of charcoal flecking,  
one piece of slag.

34 slag

32 soil, 
 31 
c h a r -
coal

20 post-ex

46 Cut of stake-
hole

0.14mNW-SE x 
0 . 0 9 m N E - S W  
x 0.13m

Oval in plan, sharp break of slope at top, gradual at base, inclined 
westwards. 20 post-ex

47 Linear cut
2.72m NNW-SSE 
x 0.7m 
x0.2m

Linear in plan, sub-rounded corners, gradual break of slope,  
concave sides, flat base. 20 post-ex

48 Fill of furnace 0.65m x 1.17m   
x 0.03m 

Moderately compacted light brownish-yellow silty sand,  
occasional amounts of small pebbles and small pockets of  
burnt  material (charcoal and soil), moderate amounts of slag.

36 slag 34 soil
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Trench 3
C..No. Type Dimensions Description Finds Samples Plans

49 Fill of stake-
hole

0.04m x 0.06m x 
0.02m

Dark brown silt, 70% charcoal pieces and flecks, occasional 
small atones.

35 soil 
36 char-
coal

50 Cut of stake-
hole

Square in plan, rounded corners, sharp 
break of slope, vertical sides, base is flat 
except for slight depression in the NE

51 Fill of furrow
1.43mNW-SE x  
0.25mNE-SW x  
0.16m

Loosely compacted light brownish yellow 
sandy clay, occasional pockets of burnt 
 clay, moderate amounts of small stones 
and pebbles, frequent amounts of charcoal  concentrated at 
the base of the fill, only very minimal staining from the sur-
rounding fulach

37 glass bead

52 Cut of furrow
1.43mNW-SE x  
0.25mNE-SW x  
0.16m

Linear in plan, rounded corners, break of  
slope sharp at top, gradual at base, vertical sides, rounded 
base. Considered modern.

53 Fill of pit 0.48m x 0.66m x 
0.05m

Softly compacted black silt with 40%  heat 
shattered sandstone, occasional charcoal 
flecks, heavily truncated.

37soil

54 Cut of pit 0.48m x 0.66m x 
0.05m

Elliptical in plan, rounded corners, break of 
slope imperceptible at base, sharp at top except for East which 
is gradual, rounded base, heavily truncated during topsoil 
stripping.

55 Fill of linear  
feature and pit

2.97mNW-SE x  
1.32m NE-SW x  
0.10m

Moderately compacted mid brown sandy  
clay, occasional charcoal flecks and  
pockets of burnt clay, frequent amounts of  
small stones, it extends 3m across the 
 fulacht in a NW-SE direction and  
terminates in a pit on the SE of  the fulacht.

38 modern finds 38 soil 
39 stone

56 Linear cut
2.97mNW-SE x  
1.32m NE-SW x  
0.10m

Linear in plan, rounded corners, break of  
slope sharp at top, gradual at base, vertical sides except for SW 
which is slightly concave, flat base.

28 pre-ex

57 Cut of pit

Sub-circular in plan, pointed corner in the  
NNW, sides slope slightly towards the  
centre except for W which is vertical, break  
of slope sharp at top, gradual at base. The 
base was difficult to define as it contained  
a lot of decayed limestone.

58 Fill of stake-
hole

0.12m x 0.09m x 
0.09m

Softly compacted orangish-black silt, 20%- 
30% charcoal, occasional angular stones. 40 soil

59 cut of stake-
hole

0.12m x 0.09m x 
0.09m

Sub-circular in plan, rounded corners, sharp break of slope at 
top, gradual at base, vertically set, rounded base.

60 Spread 1.20m x 1.40m x 
0.03m

Moderately compacted mid brownish- 
yellow sandy silt, occasional small stones.

61
Main fulacht  
m a t e r i a l 
3420+/- 60 BP

10.4m x 4.9m x  
0.3m

Well compacted dark brownish-black sandy 
silt with 50% angular burnt sandstone, the  
stones more frequent towards the upper   
half of the fill.

41, 43 
c h a r -
c o a l 
4 2 , 
45soil

28 pre-ex

62 Fill of furrow
1.55m NE-SW x  
0.35m NW-SE x  
0.10m

Moderately compacted dark brown stony  
sand, frequent amounts of small stones  
pebbles and charcoal flecks.

63 Cut of furrow
1.55m NE-SW x  
0.35m NW-SE x  
0.10m

Linear in plan, rounded corners, break of  
slope gradual except for the eastern side  
on top which is sharp, vertical sides, rounded

64 Cut of fulacht 4.4m x 3m x  
0.45m

Linear in plan, rounded corners, break of  
slope gradual except for the E side on top  
which is sharp, vertical sides, rounded  
base may be  contemporary with nearby furrows c52, c56.

30

65 Fill of trough
1.45mNW-SE x  
1.15mNE-SW x  
0.55m

Loosely compacted greyish brown  
sandy(30%) stones(70%), occasional  
charcoal flecks and  large pockets of grey 
silt and decayed sandstone near base.  
Forms  uppermost layer of fulacht as well as 
filling the E. side of the trough, where it  
underlies c61
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66 Spread 3.4m x  3.0m x 
0.02m

Softly compacted intensely burnt silt, 30- 
40% charcoal, frequent amounts of  
decayed sandstone. Underlies the fulacht  
material to the W of the trough.

44 soil

67 Stakehole 0.065m x 0.065m 
x 0.08m

One of 4 stakeholes in a row, W. of the  
trough on the western edge of the fulacht.  
Cut is circular in plan, sides taper to a 
point. Fill is a dark brownish-black pebbly  
silt, occasional charcoal flecks.

68 Stakehole 0.09m x 0.09m 
x 0.09m

One of 4 stakeholes in a row, W. of the  
trough on the western edge of the fulacht.  
Cut is circular in plan, vertically set, blunt-
end base. Fill is a dark brownish-black  
pebbly silt, occasional charcoal flecks.

69 Stakehole 0.03m x 0.03m  
x 0.02m

One of 4 stakeholes in a row, W. of the  
trough on the western edge of the fulacht. 
Cut is vertically set sides taper to a point. 
Fill is a brownish-black silt with occasional 
charcoal flecks and one stone.

70 Burnt spread 0.46m x 1.23m  
x 0.02m

Softly compacted orangish-red silty clay, 
colour not uniform through-out, underlying 
charcoal enriched silt c60.

71 Cut of trough
1.95mNW-SE x  
1 . 4 2 m N E - S W  
x 0.62m

Oval in plan, sharp break of slope, vertical sides, flat base, 
inclined slightly towards the E., small depression in the SE 
where side collapsed during excavation.

7 2 
( c u t 
73)

Fill of posthole/ 
small pit

0.22mNE-SW x  
0 . 1 8 m N W - S E 
X 0.16m

Moderately compacted dark orangish-brown 
clayey sand with frequent amounts of  
charcoal flecks and small sub-angular  
stones.

7 3 
( f i l l 
72)

Cut of 
p o s t h o l e / 
small pit

0.22mNE-SW x  
0 . 1 8 m N W - S E 
X 0.16m

Sub-angular in plan, rounded corners, sharp 
break of slope at top, gradual at base, 
sides slope slightly to the centre, rounded  
base.

30 (pos t-
ex)

110 Fill and cut of  
linear feature

4m NW-SE 
0.04mdeep
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Trench 4
C..No. Type Demensions Description Finds Samples Plans

South Fulacht

96 Spread 1.74m x 1.15m   
x 0.5m

Softly compacted dark blackish-grey sandy silt, moderate 
amounts of charcoal. 50 (soil) 36

97 Fill of pit Softly compacted dark blackish-grey sandy silt, moderate 
amounts of charcoal.

62 (worked sand- 
stone)

98 Fill of pit 1.4m x 1.3m  
x 0.29m

Softly compacted yellowish-orange sand,occasional charcoal 
flecks, pockets of charcoal enriched gray silt and iron pan-
ning.

39

99 Cut of pit
Roughly oval in plan, sharp brake of slope attop, gradual 
at base, concave sides, base uneven and containing a lot of 
stones.

80 Main fulacht  
material

Black heat-shattered stony layer, firmly compacted except in 
the trough where it isloose, moderate amounts of charcoal, 
shattered sandstone measures average of 0.06m - 0.1m  but 
larger within the trough at approx. 0.1m - 0.2m and three 
stones ofapprox.

36

123 Cut of trough 1.6m x 2.6m  
x 0.5m

Roughly oval in plan, sides are vertical on S and E, slightly 
concave on the W. and stepped on the N, break of slope is 
sharpexcept for W at the base where it is gradual, base is ir-
regular but flat.

41

130 Stakehole 0.07m x 0.05m  
x

Oval in plan, vertical sides except for N which is slightly 
concave, break of slope sharp on top, gradual at base, rounded 
base. Fill is a softly compacted dark gray sandy silt, occasional 
flecks of charcoal.

41

131 Stakehole 0.055m x 0.05m  
x 0.06m

Circular in plan, vertical sides, sharp break of slope at top, 
gradual at base, slightly rounded base. One of  a series of 
stakeholes forming an arc at the base of the trough - may have 
acted as a wind screen.

41

132 Stakehole 0.04m x 0.07m 
x 0.15m

Oval in plan, vertical sides, sharp break of slope at top, gradual 
at base, pointed base.Fill is a softly compacted blackish-grey 
sandy silt with occasional flecks of charcoal and sandstone 
pebbles. It is one of a series of stakeholes forming an arc a

41

133 Stakehole 0.05m x 0.06m     
x 0.19m

Roughly circular in plan, vertical sides except for N which is 
concave, break of slope is at the top is not perceptible except 
for the N which is sharp,

41

134 Stakehole 0.05m x 0.05m  
x 0.05m

Circular in plan, sides vertical except for Nside which is slight-
ly concave, break of slope is gradual at the base, on the top it 
isgradual S and not perceptible on the N, Eand W, rounded 
base Fill is a softly compacted light gray sandy silt, occasional

41

135 Stakehole 0.05m x 0.08m  
x 0.2m

Roughly circular in plan, vertical sides, break of slope gradual 
at base, at the top it is sharp on the S and W, and not percepti-
ble on the N and E, base is rounded and inclined towards the 
W. Fill is a softly compacted black sandy silt, occasional char

41

136 Stakehole 0.045m x 0.045m  
x 0.04m

Circular in plan, vertical sides, gradual break of slope, round-
ed base . Fill is a  softly compacted light gray inside silt. One of 
a series of stakeholes  forming an arc at the base of the trough 
- may have acted as a wind screen.

41

137 Stakehole 0.035m x 0.04m  
0.1m

Circular in plan, break of slope gradual except for top south 
side which is not perceptible sides taper slightly inwards, 
rounded base. Fill is a softly compacted dark gray sandy silt, 
occasional charcoal flecks and small pebbles. One of a series  
of sta

41

138 Stakehole 0.06m x 0.075m 
x 0.15m

Circular in plan, break of slope gradual except for  the top S 
side which is not perceptible taper to a blunted point-end. Fill 
is a softly compacted blackish-grey sandy silt, occasional char-
coal flecks and small pebbles. One of a series of stakeholes fo

41

North fulacht

104 Fulacht mate-
rial

5.2m x 3.6m  
x 0.57m

Loosely compacted dark grayish-black sandy silt with 50% 
shattered sandstone, frequent amounts of charcoal, occasional 
burnt bone (within cut 128) . Similar to 125 but containing a 
greater concentration of charcoal.

65 burnt bone

61       soil          
65 soil 
a n d  
b u r n t 
bone

37

125 Fulacht mate-
rial

2.3m x 2.18m  
0.4m

Softly compacted dark reddish-brown sandy silt with 50% 
shattered sandstone, occasional charcoal pieces.

6 6   
hammerstone 62 soil 37
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126 Fill of trough 0.85m x 1.2m  
x 0.35m

Softly compacted mid gray clay with reddish-brown mottling 
with occasional charcoal pieces.

127 Cut of trough 
B

2.33m x 1.26m 
x 0.57m

Kidney-shaped in plan, sides are slightly convex except for 
West which is concave. Sharp break of slope at top, gradual 
atbase at base.

4 4 
45 pro-
file

128 Cut of trough 
A

1.63m x 1.70m  
x 1.02m

Sub-circular in plan, has a pointed corner in the W where a 
boulder juts out from  the subsoil, sharp break of slope except 
for the N side on top where it is gradual, sides are stepped 
except for SE which is vertical, flat base.

65 burnt bone 65 soil

129 Stakehole 0.13m x 0.10m 
x 0.19m

Oval in plan, with a sharp break of slope, sides are except for 
S which is concave, W is vertical but uneven with small stones 
protruding, rounded base. Fill is a moderately compacted 
black clayey silt,frequent amounts of charcoal and burnt 
stones.

63 soil
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Trench 5
C..No. Type Dimentions Description Finds Samples Plans

75 Cut of small 
pit

0.46m x 0.5m 
x 0.15m

Roughly circular in plan, sharp break of slope at top, sides  
and base are uneven and stony.

40 post-
ex

76 Stakehole 0.08m x 0.08m 
x 0.13m

Circular in plan , sharp break of slope at top, stony base, 
vertically set

40 post-
ex

77 Stakehole 0.06m x 0.06m 
x 0.12m

Circular in plan , sharp break of slope at top and base, 
straight- sided, stony base, inclined slightly towards W

40 post-
ex

78
Cut of  
posthole (fill 
79)

0.26m x 0.30m 
x 0.25m

Sub-circular in plan, sharp break of slope at top, gradual at 
base, vertical sides, base taper to a point.

40 post-
ex

79
Fill of  
posthole (cut 
78)

Friable mid brown sandy silt, frequent amounts of charcoal  
flecks and 2 packing stones. 46 slag 47 soil 40 post-

ex

81 Burnt spread 
3590 +/- BP

Fairly loosely compacted black clayey silt, frequent 
inclusions of charcoal flecks and pieces, moderate amounts 
of slag occasional burnt bone flecks,  15 pieces of struck  
flint and debitage.No evidence of in-situ burning.

45-55 flint 
78-83 flint 
56 greenstone 
     scrapper 
57 & 63 burnt 
     bone

82 Stakehole 0.08m x 0.09m 
x 0.13m

Fill is a friable mid brown sandy silt, occasional charcoal  
flecks and small sub-angular stones. Cut is circular in plan , 
sharp break of slope, vertical sides and stony base.

40 post-
ex

83 Stakehole 0.05m x 0.06m 
0.09m

Fill is a friable mid brown sandy silt, occasional charcoal  
flecks . Cut is circular in plan , sharp break of slope, vertical 
sides, tapered base.

40 post-
ex

84 Stakehole 0.07m x 0.08m  
x 0.14m

Fill is a friable mid brown sandy silt, occasional inclusions of 
charcoal flecks and sub angular small stones. Cut is circular in 
plan, sharp break of slope, vertical sides, tapered base, inclined 
slightly towards the E

40 post-
ex

85 Stakehole 0.06m x 0.06m 
0.15m

Fill is a friable mid brown sandy silt, occasional inclusion of 
charcoal flecks. Cut is circular in lan, sharp break of sloe at top 
, vertical sides, tapered base, inclined towards the S.

40 post-
ex

86 Stakehole
0.16m NE-SW 
0.13m NW-SE 
x 0.20m

Fill is a fairly loosely compacted black clayey silt, occasional 
inclusions of small pebbles, frequent inclusions of charcoal 
flecks. Cut is oval in plan, rounded corners, sharp break of 
slope at top and base, straight-sided, rounded base.

59 struck flint 
60 struck flint 
58 slag

49 soil 40 post-
ex

87 Stakehole 0.09m x 0.09m 
x 0.13m

Fill is a fairly loosely compacted black clayey silt, occasional 
inclusions of very small pebbles. Cut is circular in plan, sharp 
break of slope at top and base, straight-sided, base comes to a 
blunted point end, inclined slightly towards the W.

40 post-
ex

88 Stakehole 0.07m x 0.06m 
x 0.05m

Fill is a fairly loosely compacted black clayey silt, occasional 
small pebbles and charcoal flecks. Cut is sub-circular in plan, 
rounded corners, sharp break of slope at top and base, straight-
sided, flat base.

61 pottery 40 post-
ex

89 Stakehole 0.12m x 0.12m  
x 0.14m

Fill is a fairly loosely compacted black clayey silt, occasional 
small pebbles and charcoal flecks. Cut is sub-circular in plan, 
rounded corners, sharp break of slope at top and base, straight-
sided, flat base.

72 flint  
    debitage

40 post-
ex

90 Stakehole 0.07m x 0.07m 
x 0.07m

Fill is a fairly loosely compacted mid blackish brown clayey 
silt, occasional small pebbles, frequent charcoal flecks. Cut is 
circular in plan, sharp break of slope at top and base, vertical 
sides rounded base.

40 post-
ex

91 Stakehole 0.07m x 0.07n 
x 0.12m

Fill is a fairly loosely compacted mid blackish brown clayey 
silt, occasional small pebbles, frequent charcoal flecks. Cut is 
circular in plan, sharp break of slope at top, gradual at base, 
vertical sides, blunted point base.

40 post-
ex

92 Stakehole 0.07m x 0.07m 
0.12m

Fill is a fairly loosely compacted  black clayey silt, occasional 
small pebbles, frequent charcoal flecks. Cut is circular in plan, 
sharp break of slope at top, gradual at base, vertical sides, 
blunted point base.

40 post-
ex

93 Stakehole 0.07m x 0.07m 
x 0.12m

Fill is a fairly loosely compacted  black clayey silt, occasional 
small pebbles, frequent charcoal flecks. Cut is circular in plan, 
sharp break of slope at top, gradual at base, vertical sides, 
blunted point base.

53 soil

94 Stakehole 0.07m x 0.07m 
x 0.11m

Fill is a fairly loosely compacted mid black clayey silt, 
occasional small pebbles, frequent charcoal flecks. Cut is  
circular in plan, sharp break of slope at top, gradual at base, 
vertical sides, blunted point base.
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95 Stakehole 0.11m NE-SW, 
x 0.09m NW-SE

Fill is a  fairly loosely compacted black clayey silt, occasional 
small pebbles, frequent charcoal flecks. Cut is oval in plan, 
sharp break of slope at top and base, vertical sides blunted 
point base.

40 post-
ex

100 Stakehole 0.05m x 0.06m  
x 0.08m

Fill is a friable mid brown sandy silt, occasional charcoal  
flecks. Cut is circular in plan, sharp break of slope at top, ta-
pered base, inclined towards  the N.

40 post-
ex

101 Stakehole 0.07m x 0.08m 
x 0.16m

Fill is a friable mid brown sandy silt and 30% charcoal. Cut 
is circular in plan sharp break of slope at top, tapered base, 
inclined towards the S.

51 soil 40 post-
ex

102 Stakehole 0.07m x 0.5m  
x 0.06m

Fill is a friable mid brown sandy silt, frequent charcoal flecks. 
Cut is circular in plan, sharp break of slope at top, vertical 
sides, flat base.

73 flint 
    debitage 55 soil 40 post-

ex

103 Stakehole
0.20m SE-NW, 
0 . 1 2 m S W - N E , 
x 0.15m

Fill is a friable, mid brown sandy silt, occasional charcoal 
flecks. Cut is oval in plan, sharp break of slope at top, more 
gradual at base, base is stepped indicating a possible second-
ary stake.

40 post-
ex

105 Stakehole 0.08m x 0.07m 
x 0.12m

Fill is a friable mid brown sandy silt, occasional charcoal 
flecks. Cut is circular in plan, sharp break of slope at top, 
gradual at base, vertical sides, tapered base.

71 flint  
     scrapper 57 soil 40 post-

ex

106 Stakehole 0.06m x 0.05m 
x 0.08m

Fill is a friable mid-brown sandy silt, occasional charcoal flecks 
and small stones. Cut is circular in plan, sharp break of slope at 
top, gradual at base, vertical sides, tapered base.

40 post-
ex

107 Stakehole 0.05m x 0.05m 
x 0.09m

Fill is a friable mid brown sandy silt, occasional charcoal 
flecks. Cut is circular in plan , sharp break of slope at top, 
gradual at base, vertical sides, tapered base.

40 post-
ex

108 Stakehole 0.06m x 0.06m 
x 0.14m

Fill is a friable mid brown sandy silt, occasional charcoal. 
Circular in plan, sharp break of slope at top, gradual at base, 
tapered base.

58 soil 108 post-
ex

109 Stakehole 0.10m x 0.10m 
x 20m

Fill is a friable mid brown sandy silt, moderate inclusions of 
charcoal flecks. Cut is circular in plan, sharp break of slope at 
top, gradual at base, tapered base.

40 post-
ex

111 Stakehole 0.06m x 0.06m 
x 0.12m

Fill is a friable mid brown sandy silt, occasional charcoal 
flecks. Cut is circular in plan , sharp break of slope at top, 
gradual at base, vertical sides, tapered base.

112 Stakehole 0.10m x 0.05m 
x 0.16m

Fill is a friable mid brown sandy silt, occasional charcoal 
flecks. Cut is oval in plan , sharp break of slope at top, gradual 
at base, vertical sides, tapered base.

40 post-
ex

113 Burnt spread
0.64m NW-SE 
0.27m NE-SW 
x 0.06m

Loosely compacted clayey silt, frequent charcoal flecks and 
small pebbles. Probably truncated during top soil stripping.

114 burnt spread
0.37m NW-SE 
0.13m NE-SW 
x 0.05m

Loosely compacted clayey silt, frequent charcoal flecks and 
small pebbles. Probably truncated during top soil stripping.

115 Stakehole 0.08m x 0.06m 
x 0.09m

Fill is a softly compacted mid yellowish brown sandy silt, oc-
casional cacao flecks. Cut is oval in plan, sharp break of slope 
at top, gradual at base, almost vertical sides, tapered base.

40 post-
ex

116 Stakehole 0.12m x 0.05m 
x 0.12m

Fill is a friable pink- brown sandy silt, inclusions of charcoal 
flecks. Cut is oval in plan, sharp break of slope at top, gradual 
a base, vertical sides, tapered base.

117 Possible stake-
hole

0.08m x 0.07m 
x 0.04m Fill is a friable mid pink-brown sandy silt. Very shallow cut. 40 post-

ex

118 Stakehole 0.06m x 0.06m 
x 0.15m

Fill is a friable mid brown sandy silt. Cut is circular in plan, 
sharp break of slope at top gradual at base, tapered base.

40 post-
ex

119 Stakehole 0.08m x 0.05m 
x 0.08m

Fill is a friable mid brown sandy silt, occasional charcoal 
flecks. Cut is oval in plan, sharp break of slope at top, gradual 
at base, vertical sides, tapered base.

40 post-
ex

120 Possible stake-
hole

0.06m x 0.05m  
x 0.06m

Fill is  a friable mid brown sandy silt. Cut is circular in plan, 
break of slope at top and base is gradual, rounded base.

40 post-
ex

121 Possible stake-
hole

0.06m x 0.10m  
x 0.03m

Fill is a friable mid brown sandy silt. Cut is oval in plan, flat 
base.

40 post-
ex

122 Stakehole 0.06m x 0.07m 
x 0.05m

Fill is a friable mid brown sandy silt. Cut is oval in plan, verti-
cal sides, flat base.

124 Natural burnt 
clay

Intense in-situ burning of natural subsoil, heavily truncated 
during top soil stripping, probably underlying area of furnace;  
furnace bowl recovered out of context close-by
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Trench 6
C. No. Type Dimensions Description Finds Sample Plans

139 layer of 
fulacht

12m x 5m x 
0.30m

Loosely compacted dark brownish black sandy silt with 50% 
shattered angular stones.

68, 75 green- 
stone 66 soil 46 pre-ex

140 layer of 
fulacht

5m NW-SE x  
1.2m NE-SW 

x 0.20m

Loosely compacted greyish brown burnt and heat shattered 
stones and 90% sand. 46 pre-ex

141 layer in 
fulacht

2.08m x 1.94m 
x 0.2m

Loosely compacted mid reddish brown sandy silt with 40% 
shattered angular stones, occasional charcoal flecks. 46 pre-ex

143 Fill of pit 
(cut 144)

1.87m NW-SE x 
0.85mNE-SW 

x 0.27m

Moderately compacted black burnt and heat shattered  
stones with 30% sand. Fulacht material in a shallow cut. 46 pre-ex

144 cut of pit 
(flll 143)

1.87m NW-SE x 
0.85mNE-SW 

x 0.27m

Sub-rectangular in plan, rounded corners, break of slope  
gradual except for northern and southern most end, gradual 

at base except for NE which is fairly sharp. Sides are  
concave in the NE, slightly convex in the centre and vertical 

elsewhere. Possibly truncated from the top.

50 post-
ex

145 Cut of trough 
(fill 150, 139)

0.80m x 2.36m  
x 0.46m Linear in plan, square corners, sharp break of slope, flat base

50 post-
ex 
52

146 Layer of 
hearth

1.30m x 1.30m  
x 0.12m

Softly compacted black silt with frequent amounts of char-
coal pieces  and moderate amounts of small stones.

69 soil         
70 char-

coal
52

150 Fill of trough 
(cut 145)

0.84m x 1.18m 
x 0.20m

Moderately compacted greyish brown stony (55%) silt  
(45%) with occasional charcoal flecks. Second fill 

 located on the W. side of trough.
52

151 Layer  in 
fulacht

1.30m x 0.90m 
x 0.30m

Moderately compacted dark greyish brown silty(45%) stone 
(55%), occasional charcoal flecks. The larger stones described 

as c.157 protruded through this context but were 
set into the underlying context c.152

52

152 Redeposited  
natural

1.4m x 0.6m 
x 0.26m

Well cemented yellow sandy clay including 3 large angular 
stones, large stones (c.157) were set into this context and  

c.151 deposited around them.
68 soil 52

153 Cut of pit 
(fill 154)

2.1m x 2m  
x 0.35m

Irregular in plan with rounded corners, brake of slope 
gradual 

at top, non-perceptible at base, sides slope gently towards the 
centre, base is stony, uneven with 3 shallow hollows.

50 
52

154 Fill of pit 
(cut 153)

2.1m x 2m  
x 0.35m

Friable reddish brown sandy silt, moderate amounts of small 
and large stones, charcoal flecks and occasional charcoal  

pieces.
67 50 

52

155 Layer of 
hearth

1.65m x 1.8m  
x 0.06m

Fairly loosely compacted pinkish-red sand with pockets of  
redder compacted sand, occasional small stones and  

pebbles. Deposition of sand on which stones were burnt.
52

156 Cut of posible 
pit

0.4mx 0.3m  
x 0.25m

Oval in plan, rounded corners, sharp break of slope, vertical 
sides, pointed end base, inclined towards the south. 50

157 Heat shattered 
stones 52

158
Cut of pos-

sible  
pit / posthole

0.35m x 0.35m  
x 0.23m

Circular in plan, break of slope sharp at top, fairly gradual at 
base, sides slope towards the centre, rounded base. 50

159 Possible 
stakehole

0.07mx 0.07m 
x 0.08m

Fill is a fairly softly black silt, frequent charcoal flecks  
occasional pebbles. Cut is circular in plan, break of slope  
sharp at top, gradual at base, vertical sides, rounded base, 

possibly truncated from the top.

163 Cut of hearth 
(fill 146,155)

1.50m x 1.10m  
x 0.24m

Sub-circular in plan, SW side truncated  during the 
excavation of c.157,a ridge of material surrounds the  

remaining sides. The remains of this hearth is not  
necessarily a deliberate cut.

50 post-
ex 

54 profile
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Trench 7
C..no. Type Dimensions Description Finds Samples Plans

147 Modern pit fill 1.2m x 0.9m x 0.55m Mid yellow brown, soft silt with frequent small stones & 
moderate charcoal

69: modern glass, 
pottery & red 
brick 

148 Cut of modern 
pit 1.2m x 0.9m x 0.55m

Sub circular in plan, sharp break of slope top, almost vertical 
side on E, concave elsewhere, gradual break of slope at bot-
tom. Filled by C147 & 175

48

149 Fulacht mound 4m x 2.2m x 0.22m Dark black, moderately compact silty deposit with 50-60% 
shattered sandstone & occasional charcoal flecks. 47

160 Trough fill 3.37m x 3.12m 0.54m Mottled brown, friable clayey silt with frequent shattered 
sandstone. 51

164 Trough fill 0.82m x 0.42m x 
0.45m

Dark black-brown, loose sandy silt with 60% stones and 25% 
charcoal. Stones mostly heat-shattered.

Soil sam-
ple: 72 53

165 Trough fill 2.4m x 2m x 0.45m Mid brown silty deposit with 60% stones, most of which were 
heat shattered, with very occasional charcoal flecks.

166 Trough fill 0.52m x 0.23m x 
0.04m Mid blueish brown soft silt with occasional charcoal flecks. 53

167 Hearth fill 1.66m x 1.44m x 
0.06m

Firm, black silt with 70% charcoal flecks and lumps and 
frequent coarse and medium pebbles, some of which were 
heat-shattered

Soil: 73 
Charcoal: 
74

53

169 Stone lining of 
trough

Stones ranging in size from 0.17m x 0.15m x 0.05m to 1m x 
0.5m, set in brownish stoney silt.

170 Fill of hearth 0.68m x 0.28m x 
0.14m

Mid grey brown, soft, sandy silt with 50% stones, half of 
which were heat shattered, and frequent charcoal lumps. 58

171 Burnt sand be-
neath hearth 1.55m x 1.4m x 0.1m

Pinkish orange, fairly compact sand with occasional loose, 
brown silt, a shallow deposit of black silt and moderate angu-
lar and sub-angular stones.

172

Stones sur-
r o u n d i n g 
hearth & pack-
ing fill

0.5m wide x 0.48m 
deep

Stones: All sandstones exept one limestone, haet shattered, 
ranging in size from 0.24m x 0.2m x 0.1m to 0.7m x 0.45m x 
0.2m. Packing around stones: dark yellow brown soft sandy 
silt with 40% shattered stone.

58

173 Hearth cut 1.14m 1.8m x 0.45
Sub circular in plan but open of SW side by trough. Sharp 
break of slope top, concave sides and gradual break of slpe 
base. Filled by C167, 170, 171 & 173.

62

174 Cut of trough 2.51m x 1.79m x 
0.49m

Rectangular in plan with rounded side to SE. Sharp corners, 
sharp break of slope top, Vertical sides of SW, SE & NE, steep 
angled side to NW, sharp break of slope base. Filled by C160, 
166, 165 & 169.

175 2nd fill of mod-
ern pit 0.8m x 0.5m x. 0.15m Dark brown black, moderately compact silty clay with small 

stones and charcoal flecks.
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Trench 8
C..No. Type Dimensions Description Finds Sample Plans

161 Fill of pit 
(cut 168)

1.40m NW-SE x 
1.3m NE-SW 
x 0.10m

Fairly loosely compacted yellowish brown sand, moderate 
amounts of small stones and pebbles. 49

162 Fill of pit 
(cut168)

3.40m NW-SE x 
1m NE-SW 
x 0.10m

Moderately compacted dark orangish brown clayey sand,  
frequent amounts of charcoal, small sub-angular and angular 
stones and two smooth regular sandstone blocks.

7 5 
c h a r -
coal

56

168 Cut of pit 
(fill 161, 162)

2.64m NW-SE x  
1.04m NE-SW 
x 0.70m

Kidney-shaped in plan, northern side is vertical, S and W 
slope gently towards the centre, E is stepped, sharp break of 
slope except for the top SE which is gradual.

5 7 
59
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Trench 9
C. No. Type Dimensions Description Finds Sample Plans

176 Stakehole 0.07m x 0.07m 
x 0.06m

Located at the terminal of a linear feature (c183), vertically  
set, sloped sides, vertical base. Fill is a loosely compacted 

yellow brown silty sand.

63 (pre-
ex)

177 Fill of posthole 
(cut 178)

0.31m x 0.31m 
x 0.16m

Located close to the terminal of large linear feature (c183), 
moderately compacted yellowish brown sandy silt, 

occasional, occasional charcoal flecks and sub-angular stones 
(average 0.06m x 0.04m x 0.03m)

63 (pre-
ex)

178
Cut of post-

hole 
(fill 177)

0.31m x 0.31m 
x 0.16m

Located close to the terminal of a large linear feature (c183) 
Circular in plan, vertical sides, bowl-shaped base with slight 

depression in the west.

179 Fill of posthole 
(cut 180)

0.18m x 0.18m 
x 0.22m

Moderately compacted dark orangish-brown loamy sand, 
frequent inclusions of charcoal flecks, occasional small  

pebbles.
76 soil 63 pre-ex

180
Cut of post-

hole 
(fill 179)

0.18m x 0.18m 
x 0.22m

Circular in plan, sharp break of slope, vertical sides except  
for E which is stepped.

181 Hearth deposit 0.6m x 0.4m 
x 0.08m

Softly compacted mid brownish pink sandy silt, frequent 
charcoal pieces, occasional fine pebbles, substantially trun-

cated.
77 soil

182
Fill of linear  
feature (cut 

183)

Occurs in 4 parts  
1.29m x 0.41m x 

0.02m, 2.52m x 0.37m 
x 0.03m, 0.57m x 

0.32m 0.95m, 5.31mx 
x 0.71m x 0.08m

Firmly compacted orange brown sandy silt with 20% stones,,

183
Cut of linear  
feature (fill 

182)
As above Linear in plan, rounded corners, break of slope gradual at  

top, not perceptible at base, slightly concave sides, flat base.

184 stakehole 0.075m x 0.075m 
x 0.006m

Fill is a softly compacted mid yellowish brown silt, very oc-
casional charcoal flecks, occasional fine sub-angular pebbles. 
Cut is circular in plan, sharp break of slope at top, gradual at 

base, concave sides.

64

185 Stakehole 0.14m x 0.14m  
x 0.21m

Fill is a yellow brown silt, frequent charcoal flecks, occasional 
sub-angular stones. Cut is circular in plan, vertical sides 

except for N which is concave, pointed base, inclined slightly 
towards the S.

186 Stakehole 0.05m x 0.05m 
x 0.09m

Fill is a yellowish brown silt,  moderate amounts of charcoal 
flecks. Cut is circular in plan vertical sides, pointed base.  

One of 2 stakeholes located immediately E of c.183

187 Fill of posthole 
(cut 188)

0.25m x 0.17m 
x 0.19m

Softly compacted mid yellowish-brown clayey silt, frequent 
amounts of fine and medium sized pebbles. possibly trun-

cated from top.

188
Cut of post-

hole 
(fill 187)

0.25m x 0.17m 
x 0.19m

Sub-oval in plan, sharp break of slope at top, .gradual at base, 
vertical sides, rounded base.

189 Fll of posthole 
(cut 190)

0.34m x 0.27m 
x 0.26m

Softly compacted silty clay, moderate amounts of small an-
gular stones and charcoal flecks, occasional charcoal pieces. 2 
stones lined the base of the pit. context extended 02m N and 

0.15m W of the posthole.

190
Cut of post-

hole 
(fill 189)

0.34m x 0.27m 
x 0.26m

Roughly oval in plan, rounded corners, sharp break of slope 
at top , gradual at base, N and W sides are concave, E and S 

sides contain large stones.

191 Stakehole 0.045m x 0.045m 
0.06m

Fill is a softly compacted  mid red- brown silty clay, frequent 
charcoal flecks and pieces. Cut is circular in plan, sharp 

break of slope at top, gradual at base, vertical sides, rounded 
base.

79 soil

192 Fill of pit 
(cut 193)

1.2m NW-SE x  
0.9m NE-SW 

x 0.26m

Firmly compacted light purplish brown sandy silt, 10- 15% 
charcoal flecks, frequent amounts of stones, also contains 

frequent pockets of white sandy material -probably decayed 
stones.

80 soil

193 Cut of pit 
(fill 192)

1.21m NW-SE x 
0.9m NE-SW  

x 0.27m

Rectangular in plan , rounded corners, sharp break of slope 
at top, gradual at base except for NE and SE which is sharp 

sides are vertical in N and E, slightly concave in the NW and 
S, flat base.

194 Stakehole 0.08m x 0.07m  
x 0.15m

Softly compacted dark brown silty clay, occasional charcoal 
flecks. Cut is circular in plan, sharp break of slope at top, 

gradual at base, rounded base.
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195 Stakehole 0.04m x 0.05m 
x 0.1m

Softly compacted dark brown silty clay, occasional charcoal 
flecks in the upper part. Cut is circular in plan, sharp break 

of slope at top gradual at base, rounded base.

196 Stakehole 0.09m x 0.09m 
x 0.1m

Softly compacted light brown silty clay, occasional charcoal 
flecks and small stones in the upper part of the fill. Cut is cir-
cular in plan, sharp break of slope at top except for W which 

is gradual, gradual at base, rounded base. The fill extends 
slightly W of the feature.

197 Stakehole 0.12m x 0.12m 
x 0.26m

Softly compacted mid brown silty clay, occasional charcoal 
flecks and small angular stones, break of slope sharp on top 

except for W which is gradual, gradual at base, rounded base. 
Forms an arc with 2 other stakeholes c.198, c.199.

198 Stakehole 0.06m x 0.1m 
0.07m

Softly compacted dark brown silty clay, moderate amounts 
of charcoal flecks, occasional small angular stones, gradual 
break of slope at top except for N which is sharp, gradual at 

base, rounded base.

199 Stakehole 0.05m x 0.05m  
x 0.15m

Softly compacted dark brown silty clay, moderate amounts 
of charcoal flecks and occasional small angular stones. Cut is 
circular in plan, gradual break of slope except for N. side at 

top which is sharp, vertical sides with stone protruding from 
south, rounded base.

202
Fill of Crema-

tion 
pit / ring ditch

Moderately compacted blackish-brown sandy silt, frequent 
amounts of burnt bone and charcoal flecks, moderate 

amounts of small stones and pebbles including 1 small flat 
granite stone. This is very similar to the material in the 

underlying cremation pit but having a lesser concentration of 
charcoal and burnt bone.

203 Fill of ring 
ditch

Moderately compact mid brownish grey sandy silt, includes 
pockets of natural sub-soil, charcoal and a small amount of 

burnt bone close to the S. terminal, possibly truncated by the 
cremation pit.

84 soil 
86 char-

coal

204 Fill of ring 
ditch

Firmly compacted yellowish brown silty sand, moderate 
amounts of charcoal flecks, frequent angular stones. This 
deposit was very mottled and was difficult to differentiate 
between it and the surrounding (mottled) natural sub-soil.

205 Fill of ring 
ditch

Softly compacted black charcoal layer, occasional small and 
medium angular and sub-angular stones. Located at N ter-

minal of ring ditch, but unlike S terminal it does not contain 
cremated bone.

87 soil 
89 char-

coal

206
Fill of Crema-

tion 
pit

0.255m SW-NE x 
0.16m SE-NW 

x 0.19m

Fairly loosely compacted cremated bone (50%), silt (30%)  
and charcoal (20%).This context was excavated in layers of 

2cm and sampled accordingly.
90A - F

207
Cut of crema-

tion 
pit

0.25m SW-NE x  
0.16m

Rectangular in plan, square corners, break of slope sharp at 
top, sharp at base except for SW which was gradual, vertical 

sides except for S which slopes in a NE direction, blunted 
edge base, inclined towards the NE.

64 post-
ex

208 Cut of ring 
ditch

5.5m x 4m 
(externally) 

0.4 - 0.5m wide 
0.12 - 0.16m deep

Entrance to ring ditch indicated by gap in the NE (3.5m 
wide), cut was difficult to define in the SW, elsewhere the 
sides sloped gradually and had a rounded base. N terminal 
contained a burnt spread (c.205). S terminal contained a 

cremation pit (c. 207).

209 Fill of ring 
ditch

0.41m x 1.37m 
x 0.03m

Very soft mid purplish brown sandy silt, charcoal staining on 
the surface from the overlying c205. Located close to the N 

terminal underneath c.205
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Appendix 2:  Plant Remains

The Plant Remains from Ballydowny 

By Abigail Brewer

Introduction
Fifty soil samples from various features at Ballydowny were sieved for plant remains. They were processed using a 
simple manual washover technique and sieves with apertures of 500µm. Forty-six samples produced charcoal and 
were examined under a low-powered microscope. Of these fourteen were found to contain plant remains other 
than charcoal. All the plant remains were charred. The remains were identified to species wherever possible and 
nomenclature follows Webb et al. (1996).

Area 1
The fill of a pit in Area 1, context 8, produced five grains of oat (Avena sp.) and several weed seeds including red-
shank (Polygonum persicaria), knotgrass (P. aviculare) and sheep’s sorrel (Rumex acetosella). Contexts 16 and 17, 
both charcoal layers, also contained redshank seeds and possibly also P. amphibium. The oat grains in this context 
could not be identified to species and may be a cultivated oat such as the common cultivated oat (Avena sativa) or 
wild oat (Avena fatua), which grows as an arable weed. Cultivated oats have been found in Ireland from the Early 
Medieval period onwards (Monk 1996, 33). The other plant species found in this sample may all have grown as ar-
able weeds. Redshank and sheep’s sorrel are common in archaeological plant assemblages. P. amphibium may have 
grown in a damp area of the cornfield. This mix of cereal grain and arable weeds probably represents a by-product 
of cereal processing, which may have become charred when it was used as tinder or fuel for the furnace.

Area 2
Two fragments of straw were found in the furnace fill C34 in Area 2. These may have been the remains of straw 
used as tinder to light the fire.

Area 3
Two samples from Area 3 produced plant remains. Context 49 was the fill of a stakehole, which was cut into the 
natural subsoil. It was an isolated feature but it contained a significant amount of cereal grain and chaff. The ma-
jority of the plant macro remains in this context are of barley (Hordeum sp.), both grains and fragments of rachis. 
Wheat grains and chaff were also present in lower amounts and one spikelet fork was identifiable as emmer wheat 
(Triticum dicoccum). Two fragments of hazelnut shell (Corylus avellana) and seeds of the cornfield weed, corn 
spurrey (Spergula arvensis) were also present in the stakehole fill. This species prefers light, acidic soils. The large 
percentage of cereal chaff in this assemblage is unusual. Chaff tends to burn more easily and is less likely to char 
than cereal grains, therefore the proportion of chaff may have been even higher prior to charring. After threshing 
cereal chaff and the seeds of arable weeds are removed from the grain crop by a combination of winnowing, sieving 
and hand picking. The fill of the stakehole C49 appears to contain waste from these processes, possibly from siev-
ing with a fine sieve to remove the tail grain, heavy chaff and small weed seeds (Hillman 1981, 133). The mixture 
of chaff and weed seeds as well as a few grains may have been burnt for disposal or used as fuel. 
Context 55 was the fill of a linear feature cut into the fulacht mound. It contained one oat grain and a fragment of 
hazelnut shell as well as seven fragments of straw stalks, nodes and tubers. 
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Area 5
One stakehole fill in Area 5, Context 89, contained a single fragment of hazelnut shell. 

Area 9
Two postholes in area 9 produced remains. These were C189, which contained a grain of wheat and C179, which 
contained a barley grain. These appear to be accidental inclusions. Several contexts associated with the cremations 
produced charred plant stems, tubers and roots. Context 202 was a spread containing cremated bone at the south 
end of the terminal. Context 205 was a burnt layer without any burnt bone situated at the north terminal. This 
contained a smaller proportion of stalks and tubers than the other two contexts. Context 206 was the fill of the 
cremation pit. No seeds or cereal grains were found in these contexts. Tubers of the grass Arrehenatherum elatius 
were found from a cremation at Rollright, Oxfordshire (Greig 1991, 304). They were interpreted as having come 
from plants ripped up and burnt on the funeral pyre. Although the remains from Ballydowney could not be identi-
fied to species it is possible that a similar activity was carried out there.

Conclusion
Overall very little plant material was covered from Ballydowney. Context 49, a stakehole in Area 3, was the only 
really productive context, however it was an isolated feature and its relationship to the fulacht is not clear. This 
scarcity of plant remains may be due to taphonomy, for instance the fires used for smelting in Areas 1, 2 and 5 may 
have been too hot to char any plant material and would have burnt them instead. However charred plant remains 
are also biased towards the remains of crop and food processing and perhaps these activities were not carried out 
in any of the areas at Ballydowney, apart from Area 3. The plant remains from the industrial areas 1, 2 and 5 relate 
mainly to the use of crop processing waste or other plant material as tinder. The fulachts mounds and troughs in 
areas 3, 4, 6 and 7 did not produce any plant remains other than copious amounts of charcoal. The plant remains 
from Area 3 came from a cut that was later than the fulacht and an isolated stakehole. This lack of plant material 
is similar to the site of a fulacht at Scrahane from which twenty-six samples were scanned but produced no plant 
remains and the fulacht at Cappamore, which was also low in plant remains. Area 9, the ring ditch contained only 
small amounts of material. The ringditch at Ballydribeen also contained very little plant macro-remains. This may 
be due to the ritual nature of the sites rather than places where domestic activities would have been carried out.
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Appendix 3:  Lithics

Lithics Report Ballydowny Co. Kerry

Dr Sarah Milliken, University College Cork

August 2002

Flint and chert

Raw.materials
Fourteen of the 15 flaked artefacts are made from local flint pebbles (in one case chert) derived from the Quaternary 
glacial tills which were deposited by glacier ice or glacial meltwater. Of particular significance is the hollow scraper 
(85), which is made from Antrim flint.

Technology
In the majority of cases, the local pebbles were broken using the bipolar technique; the pebble was placed on a stone 
anvil and struck with another stone. This technique is used when the pebbles are too small to hold them in the 
hand, and it results in the simultaneous production of flakes, chunks and split pebbles. Two flakes were produced 
by direct percussion, whereby a pebble core was held in the hand and a series of flakes was struck from it using a 
hammerstone. One of these is the chert flake (56) which has a flat platform; this indicates minimal preparation 
of the striking surface on the core. The other flake produced by direct percussion (81) has no platform, which 
indicates that a wooden or bone punch was placed between the pebble and the hammerstone. The ad hoc character 
of the technology is consistent with other later prehistoric assemblages from the southern part of Ireland. 

Typology
There are nine endscrapers which range between 13 and 38 mm in length. The small size of the scrapers is 
sometimes thought to be characteristic of Bronze Age assemblages, but in this case it could equally be due to the 
small size of the available raw material. The endscrapers are all made on bipolar flakes, and are both technologically 
and typologically very similar to the scrapers found at the Neolithic/Bronze Age passage tomb at Ballycarty, Co. 
Kerry. The hollow scraper is made on a flake of Antrim flint struck by direct percussion. The hollow, which is 
on the distal end of the flake, is 20 mm wide and 7 mm deep. Radiocarbon dated contexts indicate that hollow 
scrapers were in use in the Middle Neolithic (e.g. Poulawack 8, Co. Clare); they have also been found in undated 
Final Neolithic/Early Bronze Age contexts (e.g. Altar, Co. Cork; Kilhoyle and Boviel, Co. Derry; Corracloona, 
Co. Leitrim)
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Appendix 3.1: Flint and chert 
Feature# Find.# Material Colour Trench Technology Description

81–trench 
5

48 Till flint Pale yellowish 
brown
10YR 6/2

5 Bipolar Endscraper made on a flake with 
worn cortex, 22x23x10

81 49 Till flint Pale yellowish 
brown
10YR 6/2

5 Bipolar Flake with very worn cortex, 23x16x7

81 50 Till flint Pale yellowish 
brown
10YR 6/2

5 Bipolar Endscraper, 22x14x7

81 51 Till flint Va r i e g a t e d 
pale yellowish 
brown 10YR 
6/2 and dark 
y e l l o w i s h 
brown 10YR 
4/2

5 Bipolar Flake with very worn cortex, 13x13x4

81 52 Till flint M o d e r a t e 
y e l l o w i s h 
brown
10YR 5/4

5 Bipolar Endscraper made on a flake with very 
worn cortex, 12x15x7

81 55 Till flint Olive grey
5Y 4/1

5 Bipolar Endscraper made on a flake with very 
worn cortex, 36x34x10

81 56 Till chert D a r k 
y e l l o w i s h 
brown 10YR 
4/2

5 Direct Primary flake with flat platform, 
22x25x5

86 59 Till flint Pale yellowish 
brown
10YR 6/2

5 Bipolar Endscraper made on a flake with 
worn cortex, 23x20x10

86 60 Till flint Dark grey
N3

5 Bipolar Endscraper made on a flake with very 
worn cortex, 16x17x5

105 71 Till flint Medium light 
grey
N6

5 Bipolar Endscraper made on a flake, 13x11x5

81 79 Till flint Medium dark 
grey
N4

5 Bipolar Endscraper made on a flake with very 
worn cortex, 15x13x5

81 80 Till flint Pale yellowish 
brown
10YR 6/2

5 Bipolar Flake, 13x11x5

81 81 Till flint Pale yellowish 
brown
10YR 6/2

5 Direct Tertiary flake with no platform, 
10x16x3

81 83 Till flint Pale yellowish 
brown
10YR 6/2

5 Bipolar Scraper made on a flake with worn 
cortex, 17x17x5

Under 
topsoil

85 Antrim flint Medium light 
grey N6

9 Direct Hollow scraper made on the distal 
end of a secondary flake with lateral 
cortex and a dihedral platform, 
37x34x7
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Appendix 3.2: Sandstone and greenstone

Feature# Find.# Trench Material Description

1 39 3 Greenstone Cobble, 78x71x63. Pitting on the surface of the cobble suggests it may have 
functioned as a hammerstone.

1 40 3 Sandstone Unworked cobble, 90x58x44
1 41 3 Sandstone Unworked cobble, 100x57x34
1 42 3 Greenstone Unworked cobble, 120x64x38
1 43 3 Greenstone Unworked, 55x74x14
1 44 3 Greenstone Flake, 68x53x18
80 62 4 Sandstone Fragment, possibly worked, 30x15x4. The red tinge indicates the fragment 

has been burnt.
2 64 4 Sandstone Cobble, 72x67x59. Pitting on the surface of the cobble suggests it may have 

functioned as a hammerstone.
125 66 4 Sandstone Broken cobble, 75x70x51, that has been burnt, resulting in a pink 

tinge. Pitting on the cobble surface suggests it may have functioned as a 
hammerstone.

2 67 6 Chert Axe fragment (blade end), 111x65x23. The axe has been flaked and then 
ground.

139 68 6 Greenstone Unworked fragment, 27x21x8
139 75 6 Greenstone Unworked fragment, 28x22x9
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Appendix 4:  Human Remains

Report on the Cremated Human Remains from Ballydowny, Killarney, Co. Kerry

Linda Fibiger

January 2003

Abstract
452.8 g of cremated human bone excavated from the southern terminal of a ring-ditch was submitted for analysis.  
The remains had been placed in a shallow rectangular pit and were those of one adult individual.  Antemortem 
tooth loss was the only pathology noted.  The context immediately overlying the cremation (C202) also yielded a 
small quantity of well-cremated remains (85.4 g), which appeared to be human and belong to the remains retrieved 
from the cremation pit.  In addition, cremated bone samples from the fill of the ring ditch (C203), a fulacht fiadh 
(C104) and from two stake holes (C102 and C103) were submitted for analysis.  The sample from C104 contained 
animal bone, whereas the small fragment size and degree of cremation in the samples from C203, C102 and C103 
did not allow definite identification.  

Introduction
The cremations burial (C206) and overlying deposit (C202) had been excavated in spits.  All other samples had 
been bagged as one deposit.  No particular sequence of placing different anatomical elements of the cremation 
burial in the pit appeared to be present.

All bone from the cremation burial (C206) was yellowish or yellowish-white in colour.  In contrast, the samples 
from C202, C203 and the stake holes (C102 and C103) as well as those from the fulacht fiadh (C104) were almost 
uniformly white in colour with a dusty surface.  Fissuring and distortion was present in all samples.  

Although colour is not an absolute indicator of cremation temperature (McKinley 1994: 78), the clearly visible 
colour differences between the human and animal samples indicate differences in cremation temperature or prob-
ably secondary burning in the case of C202.  Prolonged high temperatures are necessary to achieve the uniform 
appearance of the animal bone and unidentified samples present, whereas most of the human bone appears to have 
undergone a less intensive or shorter cremation process. 

Identification and Sorting 
All remains were sorted according to fragment size to assess whether deliberate crushing or handling of the bone 
might have contributed to fragmentation.  Any residual matrix or small pebbles were separated from the remains.  
The surface morphology and shape of bone fragments was assessed to identify remains as human or animal.  Al-
though this method is quite reliable, it should be noted that the positive identification of very small, well-cremated 
fragments can only be achieved through histological analysis.  In this case, fragments in the samples from C203, 
C102 and C103 were too small and too well cremated to positively identify them as animal or human.   

For the unidentified bone samples, minimum and maximum fragment size and weight were noted.  The human 
bone was sorted and weighed according to anatomical element.  Fragment size within each element was noted.  
Unidentifiable human bones were weighed according to fragment size (< 10 mm, < 20 mm).   
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Minimum Number of Individuals
No recognisable skeletal element appeared to be duplicated in the cremation burial (C206 and C202).  It represents 
the remains of one individual.   

Age and Sex Assessment
Age assessment was based on noting bone size and cranial thickness, dental development and the presence or ab-
sence of unfused epiphyses.  The remains from the cremation burial are those of an adult (25+ years).  Due to the 
fragmented and incomplete nature of the remains sex could not be identified for this individual.  

Pathology
Antemortem tooth loss was noted on a fragment of maxilla contained in the cremation burial.  The tooth socket 
had been partially filled in with new bone formation.  No other pathologies were noted.   

Number, Size and Weight of Fragments
Overall fragment size in the cremation burial ranged from 1 to 48 mm.  Number, size and weight of identified and 
unidentified human bone fragments are given in Table 1 (C206) and 2 (C202).  Due to the large volume of very 
small (< 10 mm) unidentified fragments, these were only weighed.  Minimum and maximum fragment size and 
overall weight of the animal bone and unidentified samples are listed in Table 5.
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Table 1. C206: Number, Size and Weight of Bone Fragments
Element No..of.Fragments Size Weight

Cranium: General 98 7 - 26 mm 31 g

Cranium: Identified
(includes frontal, parietal, zygomatic, temporal, sphenoid, nasal, occipital & 
maxilla)

74 7 - 45 mm 55.6 g

Mandible
(includes both condyles & left coronoid process)

17 6 - 30 mm 6.7 g

Teeth
(includes mandibular incisor and molar roots and maxillary molar roots & 
canine and molar enamel fragments)

18 4 - 11 mm 1.5 g

Scapula 6 18 - 26 mm 2.7 g
Vertebral Column
(includes atlas and cervical body fragments and thoracic transverse proc-
esses) 

33 8 - 22 mm 7.9 g

Os coxae 6 17 - 30 mm 3.5 g

Cancellous bone 18 8 - 23 mm 2.7 g
Ribs 37 10 - 27 mm 6.5 g
Articular surfaces 
(includes femoral and humeral head fragments)

11 9 - 22 mm 4.1 g

Humerus (Diaphysis) 18 12 - 48 mm 14.4 g
Radius
(includes diaphysis and epiphyses fragments)

8 12 - 48 mm 5.6 g

Ulna
(includes diaphysis and distal epiphysis fragments)

11 12 - 39 mm 9.5 g

Hand phalanges 1 16 mm 1.2 g
Femur (Diaphysis) 21 12 - 35 mm 18.4 g
Tibia (Diaphysis) 13 11 - 43 mm 10 g
Metacarpals/Metatarsals 97 < 20 mm 2.9 g
Long bone fragments: General 181 4 - 40 mm 75.7 g
Unidentified fragments - < 10 mm 174.2 g
Unidentified fragments 98 10 - 20 mm 18.7 g

Table 2. C202: Number, Size and Weight of Bone Fragments
Element No..of.Fragments Size Weight
Cranium: General 11 7 - 17 mm 2.3 g
Frontal 2 14 mm 0.4 g
Teeth
(includes premolar root and enamel)

2 5 - 10 mm 0.2 g

Cancellous bone 13 3 - 12 mm 0.6 g
Humerus (Diaphysis) 1 24 mm 1.5 g
Femur (Diaphysis) 4 23 - 34 mm 4.5 g
Tibia (Diaphysis) 5 20 - 26 mm 4 g
Metacarpals/Metatarsals 3 10 - 22 mm 0.9 g 
Long bone fragments: General 142 4 - 35 mm 39.6 g
Unidentified fragments - < 10 mm 28.4 g
Unidentified fragments 22 10 - 20 mm 3 g
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Table 3. Fragment Size and Weight of Unidentified Bone and Animal Bone Samples
Context.Number Sample.Number Fragment.Size Weight
C102 #83C 1 - 10 mm 3.6 g
C103 #84 4 - 7 mm 0.2 g
C104 - 1 - 30 mm 23.9 g
C203 #84 1 - 8 mm 2.7 g

Data collected from modern cremations indicates that a complete male adult cremation can weigh between 1800 
and 3000 g (McKinley 1993; Warren & Maples 1997).  The deposit from Ballydowney clearly represents a partial 
or token burial.  The presence of very small elements like tooth roots and phalanges, though, indicates that collec-
tion of bone from the pyre was thorough.  As most anatomical regions are represented, the term token burial should 
not be equated with random sample. 

The considerable amount of small fragments present could indicate either deliberate crushing as suggested for Irish 
cremation burials dating to the Bronze Age (Buckley in Mount & Hartnett 1993: 64) or, more generally, a high 
degree of pre- or post-depositional handling as well as taphonomic changes in the burial environment. 

A cremation burial excavated from a similar context, a ring-ditch at Ballydribeen, Killarney (Linda Fibiger 2002), 
also yielded remains of one adult individual.  Generally, the remains from Ballydribeen consisted of larger frag-
ments, up to 66 mm in maximum length compared to 48 mm in the Ballydowney sample.  Surface properties and 
overall weight also differed.  The Ballydribeen remains were well-cremated and white in colour with a dusty sur-
face, suggesting higher temperatures or a longer cremation time compared to the Ballydowney remains.  Whereas 
887 g of bone were retrieved from Ballydribeen, the sample from Ballydowney was substantially smaller (537.5 g).  
At present, it is not possible to confidently determine reasons for these differences between cremation burials from 
similar contexts.  They could arise from a number of factors, including the physical properties of the body itself as 
well as ritual practice or depositional and post-depositional conditions.       

The Cremation Process
On a physiochemical level, cremation involves dehydration and oxidisation of the organic component of the bone 
and recrystallisation of the bone mineral (Hummel et al. 1988).  These processes occur at specific temperatures, 
which have been established in an experimental environment and significantly influence the physical condition of 
cremation deposits (Stiner et al. 1995). 

To completely cremate a body, minimum temperatures of 500 - 600 ºC over several hours would have been re-
quired (Mayne Correia 1997: 276ff.).  This experimental data, though, can only serve as a guideline.  Prehistoric 
cremations would have been influenced by many changing variables.   This includes pyre shape and material, 
condition and positioning of the body, additional pyre goods, environmental conditions like weather and general 
climate, duration and temperature of the cremation and degree of human interference (Buckley & Buckley 1999; 
McKinley 1997).  The differences in colour between the bone samples from Ballydowney illustrate how these 
changing conditions manifest themselves on skeletal material.  Post-depositional secondary burning also appears 
to have contributed to the differences between the human bone from C202 and C206.  

Conclusion
The cremated human remains analysed were those of an adult and weighed 537.5 g, including 452.8 g from C206 
and 84.7 g from C202.   58 % (by weight) of bone could be identified.  Antemortem tooth loss was the only pathol-
ogy noted.  The yellowish-white colour of the human bone from C206 compared to other cremated bone samples 
from the site highlights temperature or duration differences in the cremation process.  The occurrence of very small 
bones and tooth roots in the deposit emphasises the degree of care taken during the collection of the remains for 
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burial.  Deliberate crushing as well as general pre-and post-depositional handling of the remains are viewed as 
possible explanations for the high proportion of small fragments present, with 37 % (by weight) of unidentified 
fragments in the sample smaller than 10 mm.

Bibliography
Buckley, L. & V. Buckley 1999. Ashes to ashes? The archaeology of cremation. 

Archaeology Ireland 13(4): 24-28.

Fibiger, L. 2002. Report on the cremated human remains from Ballydribeen, Killarney, Co. Kerry (Excavation 
No. 00E0239). Unpublished Skeletal Report. 

Hummel, S., H. Schutkowski & B. Herrmann 1988. Advances in cremation research. Actes des 3èmes Journées 
Anthropologiques, Notes et Monographes Techniques 24: 177-194.

Mayne Correia, P.M. 1997. Fire modification of bone: A review of the literature. In W.D. Haglund & M.H. Sorg 
(eds.) Forensic Taphonomy. The postmortem fate of human remains: 275-293. Boca Raton: CRC press.

McKinley, J.I. 1993. Bone fragment size and weights of bone from modern British cremations and the implications 
for the interpretation of archaeological cremations. International Journal of Osteoarchaeology 3: 283-287.

McKinley, J.I. 1994. The Anglo-Saxon cemetery at Spong Hill, North Elham Part VIII: The Cremations. Norfolk: 
Field Archaeology Division, Norfolk Museum Service. 

McKinley, J.I. 1997. Bronze age ‘barrows’ and funerary rites and rituals of cremation. Proceedings of the Prehistoric 
Society 63: 129-145.

Mount, C. & P.J. Hartnett 1993. Early Bronze Age cemetery at Edmondstown, County Dublin. Proceedings of the 
Royal Irish Academy 93C: 21-79.

Stiner, M.C., S.L. Kuhn, S. Weiner & O. Bar-Yosef 1995. Differential burning, recrystallization, and fragmenta-
tion of archaeological bone. Journal of Archaeological Science 22: 223-237.

Warren, M.W. & W.R. Maples 1997. The anthropometry of contemporary commercial cremation. Journal of Fo-
rensic Sciences 42(3): 417-423.



Permalink: http://eachtra.ie/index.php/journal/02e0055-ballydowny-co-kerry/

Ballydowny, Killarney, Co. Kerry                                                        ISSUE 7: Eachtra Journal - ISSN 2009-2237.02E0055

68

Appendix 5:  Metallurgy

Assessment of the Metalurgical Residues from the archaeological investigations at 
Ballydowney, County Kerry.

Neil Fairburn, Judith Carroll Network Archaeology Ltd.

The excavations at Ballydowny have produced an exciting collection of metalworking material for an Irish 
site and can be considered to be an important site for Irish metalworking as it has evidence for the first time 
of an iron smelting furnace and further evidence of the use of disc tuyeres.

Ballydowny has also produced a small amount of evidence for copper smelting with an Early Bronze Age radiocar-
bon date. There are no known copper smelting sites in Ireland from the Bronze Age.

To be able to appreciate the significance of the material recovered from Ballydowny and how this material fits into 
the archaeological record, it is necessary to provide as an introduction, some background information on the iron 
working processes and the copper working processes that have been used in Ireland and Britain.

Introduction to Ironworking
When an archaeologist excavates a site that has the remains of iron production, the assemblage of finds will mainly 
consist of burnt ore, charcoal, slag and fired clay. The charcoal, slag and clay form integral and inseparable parts 
of the metallurgical process. This inevitably means that to understand the site, firstly it is necessary to identify and 
interpret the slag and burnt clay remains, and secondly one has to understand the basic technology of iron produc-
tion as a whole that has produced the assemblage.

The manufacture of an iron artefact from iron ore can be separated into three distinct processes. The smelting of the ore 
in a furnace, which will produce a bloom of iron as well as fayaltic slag residues; the primary smithing consolidation of 
the iron bloom into a billet; and thirdly secondary smithing, the shaping of the billet into an object.
All of these processes will leave a range of residues.

Work by Brian Scott (1991) has indicated the range of material that might be found on early ironworking sites in 
Ireland, but there has been very little work analytical work carried out on any subsequently excavated sites. Experi-
mental and analytical work on iron production and iron working residues in Britain, particularly work by Peter 
Crew, Snowdonia National Park, at Bryn y Castell, Crawcwellt and Llwyn Du, Wales, (Crew 1986, 1998b, Crew 
and Crew 1995) and Gerry McDonnell, Bradford University (1988), has clearly shown the nature of the archaeo-
logical evidence for iron production and for secondary smithing, and archaeologists can now identify the range of 
metalworking activity on sites more confidently.

The Ironworking Process
Smelting sites are usually located close to the resources that are required to produce the metal. Any ironworking 
site should be close to the ore source, wood for the charcoal and clay for the furnace lining, as transporting the 
raw materials from on place to another would have been a waste of time and effort.  Peter Crew has made an ap-
proximate calculation that to produce 1kg of iron with a shaft furnace; ancient smelters would have needed some 
15kg of ore, 100kg of charcoal and would have taken 25 man days work (Crew 1991). 
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Tylecote’s experiments with a bowl furnace, undertaken in laboratory conditions, which bear no relation to actual 
field conditions, estimated that it would require 5-7kg or ore and 60kg of charcoal, but did quantify the required 
man days work (Tylecote 1986, 133). These experiments are discussed further later in the report.

The base material for making iron is ore. Any iron ore needs to have a sufficient concentration of iron minerals for 
conversion to metallic iron, but the reducibility and availability of ore will influence the willingness to use lower-
grade ores. Therefore it is reasonable to accept that mineral composition, both of the iron mineral, the location and 
availability of ores had the most influence over the production of iron.

The commonest iron ores in a geological sense are hematites, limonates and carbonates. The largest concentration 
of these iron ores in Ireland is in County Wicklow (Scott 1991, 153-154). However, one of the major sources of 
iron ore and the most likely to have been used for iron smelting, was bog ore. A relatively easy ore to extract once 
it had been located. In theory there are plenty of sources of bog ore around Ireland, but this aspect has not been 
studied but is often cited.

The mineral ore needed to be broken into smaller fragments and roasted to drive off excess water and to change the 
ore to an iron oxide before it was smelted. On most sites, the roasting of the ore would have taken place in a simple 
bonfire on to which was heaped the iron ore and a bonfire erected around it.

Ore and fuel, usually charcoal, are fired in a furnace in a reducing atmosphere to remove unwanted material (the 
slag) and produce raw iron. The air-supply for the burning fuel is provided by forcing the air through blowing 
holes in the sides of the furnace with use of bellows, or by natural draught as has been proposed for the medieval 
furnaces at Stanley Grange, Derbyshire (Challis 2002). 

A large number of smelting furnaces have been identified in Ireland and Britain, most of which in Britain are of 
the shaft type with provision for slag-tapping, though some examples of the more primitive bowl furnace, that 
currently is the only type believed to have been used in Ireland, have also been found and these are indicated by a 
clay-lined depression in the ground. 

A bowl furnace has been described by Scott and Tylecote (Scott 1991 and Tylecote 1986) as a furnace consisting 
of an open or possibly covered bowl-shaped depression in the ground, which may or may not be lined with a clay 
ceramic or a layer of refractory stones. Bowl furnaces are through the work of Brian Scott thought to be the only 
type of furnace that was used in Ireland through to the Early Medieval period (Scott 1991, Pleiner 2000). 

There is some debate as to whether or not the bowl furnace could function properly to produce a large quantity of 
iron for a sizable iron bloom. The iron blooms, which have been found so far in Ireland, like Carrigmuirish and 
Brothers Cave in County Waterford (Scott 1991, 162), are too big to have come from a bowl furnace, indicating 
that larger furnaces of the shaft type were probably used. It has been suggested where the lower part of the furnace 
structure survives in situ on a site as a clay lined bowl in the subsoil, that it is not the remains of a so-called bowl 
furnace, but rather the circular base of a taller shaft furnace (Crew and Rehren 2002). 

Tylecotes experiments have shown that bowl furnaces had similar charges of ore and charcoal like the shaft fur-
nace, but these were placed vertically on the side of the furnace, opposite the tuyere-blowing hole. The slag then 
ran downwards and consolidated into a disc like lump of slag (furnace bottom) or even formed on the side of the 
hearth below the tuyere and the iron bloom then formed on top of the slag. The conglomerate of slag and iron was 
removed by lifting it from the top. Tylecote showed that it would then have been necessary to break this conglom-
erate up to separate the iron from the slag  and then reheated to form a small bloom.

Characteristic finds from shaft-furnace sites are large pieces of furnace lining and pieces of slag that have solidified 
in the channels and so have a rounded bottom and a contorted upper surface with flow patterns and are known as 
tap slags. It is the absence of these tap slags and large quantities of clay furnace structural evidence from sites in 
Ireland, which has led to Scott (1991) and Pleiner (2000) to suggest that the shaft furnace was not used in Ireland 
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during the Irish Iron Age and Early Medieval period. Scott suggests that the lack on innovative technology was 
blocked by socio-political developments and subsequently poor communication between craftsmen in Ireland and 
with Britain (1991, 213-214). 

Excavations on Irish sites have turned up a number of the so-called curved furnace bottoms, which are believed 
to have come from the base of bowl furnaces. It is more likely that that these furnace bottoms are in fact smithing 
hearth plano convex bottoms (PCB’s) and that the sites were actually iron smithing sites rather than smelting and 
the bowl furnaces were in fact smithing hearths. This would at least explain the lack of tap slag and furnace lining 
material. However, the material from these sites needs to be re-examined with the benefit of the recent work by 
Crew and McDonnell before this can be confirmed.

The bowl furnaces from Irish sites, where smelting has been confirmed are probably the remains of low shaft fur-
naces. Tylecotes experiments with bowl furnaces found that they were much more successful if the bowl was actu-
ally enclosed with a dome or a low shaft. This type of furnace would have allowed the bowl to have a large diameter 
and the shaft or dome would have produced the necessary reducing conditions to smelt a reasonable quantity of 
iron. The slag from this furnace would not have been tapped and the bloom would have to have been brought out 
through the top of the structure or the structure needed to have been broken to obtain the bloom. If the structure 
was broken it might explain the lack of lining structure around the feature, as this material would have been more 
widely dispersed rather than concentrated in one area after the furnace was abandoned.

Shaft furnaces could have been up to 1.5m tall and some 0.30m in diameter and were built with clay. Considerable 
quantities of clay would have been used in the construction of furnaces and it could have been an important aspect 
in the location of a site. It is the large quantity of the vitrified remains of the furnace superstructure that helps to 
identify the remains of a shaft furnace. At the base of the majority of the shaft furnaces was a small arch that enabled 
the slag to be removed. The efficiency of the shaft furnace improved in Britain with the arrival of the Romans, 
who went on to industrialise iron producing areas like the Weald (Cleere and Crossley 1986), using efficient large 
furnaces similar to the one found at Laxton (Jackson and Tylecote 1988 and Crew 1998a). The Roman sites in the 
Weald produced tens of thousands cubic metres of slag and tonnes of iron (Cleere and Crossley 1986).

The Early Medieval period in Britain has produced no evidence to suggest great centres of smelting comparable 
with the Roman occupation (Cleere and Crossley 1986, 87). The evidence that can be gathered suggests that the 
Roman metallurgical techniques for smelting iron were not passed onto the native population of Britain (Tylecote 
1986, 179).  Instead the evidence suggests that the native population returned to a pre-Roman Iron Age tradition 
of producing iron.  The two possible explanations Tylecote (1986) give for this are that the old techniques were 
reintroduced by the migration of peoples from north east Europe and more likely- the economic conditions did 
not warrant the same large scale production as the Roman period did.  The main notable development however in 
the medieval period in terms of iron production comes later with the introduction of waterpower in the fourteenth 
century (Cleere and Crossley 1986,106).

The shaft furnace was loaded from the top with alternate layers of iron ore and charcoal. Molten slag was drawn off 
through an arched opening at the bottom and ran away in channels in which it solidified. The arched opening al-
lowed air to be drawn into the shaft but bellows could also be used. Shaft furnaces achieved a higher temperature, 
so increasing the carbon content of the iron and also could produce larger amounts of iron. 

During smelting the iron minerals are reduced and broken up by reaction with the burning charcoal. The un-
wanted minerals and elements, of which silicon is the most important, react with part of the iron oxides from the 
ore and with the clay and fuel ash form a liquid slag that falls to the bottom of the furnace. The clay used in con-
struction of the furnace and possible air-pipes is subjected to the high furnace temperatures as well. If sufficiently 
heated it may melt, resulting in vitrified clay, or is even dissolved into the slag.

The final product of smelting, besides the residues of ash and slag, is called a bloom. This is a rough, often spongy 
mass, containing metallic iron flakes and nodules that have sintered together, mixed with bits of slag, partially 
reduced ore, charcoal and parts of the furnace clay. The bloom gives the early production technology its name of 
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“the bloomery process”.

The bloom has then to be refined. This is done by hammering the bloom into a smaller piece, consolidating the 
iron particles. This requires that the iron bloom is heated again until red-hot and soft, and subsequently ham-
mered to squeeze out remaining slag and consolidate the fragment into a workable shape. This piece of iron, called 
a billet, can then be worked on again and made into an artefact. The slag that is squeezed out during the primary 
smithing of the bloom will end up in the bottom of the hearth, and it differs from smelting slag in that it is more 
or less magnetic and less fluid. These slags forming just above the bottom of the hearth are very characteristic and 
are often described as smithing hearth cakes or more frequently as Plano Convex Bottoms (PCB’s). These slags are 
sub-circular convex-convex shaped and usually magnetic. The smithing process hardly changed from the Prehis-
toric period through to the medieval period, leaving similar residues. 

The smithing of the bloom can be done anywhere. Quite often this primary smithing was carried out on the smelt-
ing site. The bloom is heated in a hearth or forge. The hearth doesn’t need a purpose built structure but would 
require a shelter from the elements for the smith and also so as to provide low light for the smith to be able to judge 
the temperature of iron. Early ironworking hearths were situated at ground level, while some Roman, and later, 
medieval, hearths were positioned at waist height. The anvils, positioned close to the hearth, to strike the red hot 
bloom quite often utilised a large flat topped stone or a large wooden block. 

The hammering of the metal bloom produces further waste products; slag spheres, solid balls or vesicular balls of 
slag that can fly for a considerable distance; hammer scale, small flat and thin pieces of magnetic metal. Hammer 
scale is a prime indicator of smithing and can be used to locate where the process was taking place.

If a large amount of smithing has taken place, the residues from this process can become trampled in to the floor 
around smithing area and form a cemented smithing pan. The pan is a conglomerate of highly magnetic material, 
dust, hammer scale, slag spheres and some other non related material. 

Copper Working in Ireland and Britain
Very little physical evidence for copper smelting before the industrial revolution has been found in Ireland and 
Britain, even though clearly identifiable debris would have been produced. This is in spite of an increasing amount 
of evidence of Prehistoric copper mining activity on a number of sites. There has been much debate about this lack 
of evidence of copper production. Until recently, no primary copper smelting site has been found on any Bronze 
Age settlement site in Ireland or Britain or even from any later periods. However, recent excavations along the N25 
at Kilmacthomas, County Waterford have located an Early Medieval copper smelting site (Fairburn forthcoming). 
There is also evidence for refining of the metal and subsequent casting and finishing of objects has been found on 
number of sites in Ireland and Britain for most periods. For example in Ireland, In the Bronze Age at Lough Gur, 
Co. Limerick where crucibles and moulds were discovered (O’Riordain 1954) and in the Iron Age at Tara, where 
crucibles and moulds were also found (Roche 2002). Later sites like Clogher and Lagore (Hencken 1950) also have 
similar casting evidence, but not smelting evidence.

One would expect that the smelting took place in the near vicinity of the source of the ore to reduce transport 
problems, but as yet, careful excavation and surveys around the copper mining sites in Ireland or Great Britain has 
failed to find any slags from an early context. 

Only two other sites in Ireland and Britain, besides the recent material from Kilmacthomas have direct evidence 
for Prehistoric copper smelting, Ross Island, Co. Kerry (O’Brien 1995 and 1996) and Pentrwyn, Great Orme, 
Wales (Chapman 1997 and 1999). At Ross Island, on the eastern edge of Lough Leane in Co Kerry, excavation 
uncovered a work camp associated with the earliest phase of copper mining c.2400-2000 BC, contained the first 
evidence found at copper mine of ore concentration and pit features connected with on site metallurgy. Among 
the shelters of the work camp were animal bone food waste and worked flint and numerous early Beaker sherds 
confirming the long suspected link between the users of the distinctive pottery and the mining of metal. Equally 
striking was the ore itself, not the low-grade copper of Mount Gabriel, but rich arsenic-bearing sulphide ores. 
Within a few hundred years of the first roasting of Ross Island’s ores, copper mines were opening up at places like 
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the Mount Gabriel, Irleand, Great Orme and Parys Mountain in North Wales, Cwmystwyth in central Wales and 
Alderley Edge in Cheshire. 

Recently, close to the copper mine on the Great Orme, an eroding ledge on the Pentrwyn headland revealed the 
remains of a burnt layer containing charcoal and small fragments of copper slag (0.5kg) with a radiocarbon date 
of 1675-1500 Cal BC. This is, so far, the earliest known evidence for smelting in Ireland and Great Britain (Chap-
man 1997 and 1999).

Slags are a prime indicator of any smelting site and copper slags have been found in large quantities on a number of 
European sites, but not in Ireland and Britain. The absence of any copper slags on Irish and British sites has been 
discussed by Craddock (1990 and 1995), who suggests that there are three possible reasons for this; firstly, that the 
slags did exist, but have been removed or they have decayed; secondly, that the slags exist, but at some distance 
away from the mine / ore source, but they have not been located; thirdly, that the processes used in the Bronze Age 
in Ireland and Britain did not produce slag in any recognisable quantity.

Experiments in Britain have shown that it is possible to produce copper from high grade ore like malachite with-
out producing hardly any permanent debris. The well concentrated ore being smelted in a crucible in or on a 
hearth, which would explain the absence of any slags. However, Sulphide ores (either primary chalcopyrite, or 
richer secondary sulphides) contain an appreciable amount of iron and some form of slag, similar in composition 
and properties to fayalitic iron slag, would be produced if the ore were smelted. The quantity of the slag would be 
dependant on the iron content of the ore. This of course makes it very difficult to identify copper smelting slag as 
its appearance is so similar to iron slag, the tell tale signs, if they are visible to the naked eye, would be specks of 
decayed copper particles that were trapped in the slag or in fired clay fragments.

There is a distinct lack of evidence of copper smelting in the later periods of Ireland and Britain as well. Again 
we know for certain that in Britain that the Romans exploited the Welsh copper resources, particularly Parys 
Mountain, Anglesey, as there have been a number of stamped ingots found around the island and in the vicinity 
of the mine (Livens 1971), but there is no evidence for the smelting work that created these ingots. It is of course 
extremely likely that the copper resources continued to be exploited long after the Romans left, but there again 
there is no evidence. 

In Ireland there are early references which date back to the 7th and 8th centuries AD that refer to extracting metal 
resources, but it has not been possible as yet to identify any of these workings or until the excavations at Kil-
macthomas, find evidence of the smelting processes. It would be reasonable to expect some later Medieval evidence 
of mining and smelting from around the large ore sources in the Cork and Kerry regions, but until now nothing 
has been found. The only other evidence from these later periods is for the melting and casting of objects.

It wasn’t until the industrial revolution that copper was mined on a large scale in Ireland and Britain. At Ross 
Island like the Great Orme and Parys Mountain, North Wales and other sites, the 18th and 19th century miners 
found older workings, which are now known to be Bronze Age, and attributed them to be Old Mens Workings or 
in Ireland they were also known as well as Danes Mines.

Copper Sources in Ireland
Copper occurs naturally in Ireland and Britain, predominately as the minerals tetrahedrite, chalcopyrite (the sul-
phide ores), malachite and azurite (the oxidised ores). In Ireland it is mainly the sulphide copper ores that have 
been found.
Analysis of Prehistoric copper working sources in Ireland has tended to concentrate on the larger sulphide ore 
sources in South West Ireland in Counties Cork and Kerry (O’Brien 1987, 1990, 1994, 1995), ignoring other 
sources like Bunmahon, Co. Waterford and Avoca Mines, Co. Wicklow. This has been partly due to the assump-
tion that the South West mines were the prime source for the ore of the Copper Age industries in Ireland and 
Britain. Recent Analysis has questioned this, and the Cork and Kerry region is now seen as one of several areas in 
Ireland and Britain that was supplying copper ore in Prehistory.
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Quantification of the Metalworking residues from Ballydowny
The only certain indications for an iron smelting site are the presence of ores and tap slags. Without either of these 
two reliable indicators, a site should be considered to be a iron smithing site. Slag is not datable in itself, but it is 
an important indicator of the site activities. 

As Scott wrote in 1991, “the principle difficulty in interpreting ironworking structures on Irish sites is the prob-
ability that hemispherical hole in the ground showing evidence of intense heat is as likely to have resulted from 
smithing as from smelting or even a combination of both”.

Unfortunately this is still the case twelve years on, with very ironworking sites in Ireland studied in any depth and 
disseminated through publication.  Therefore it is difficult to find comparable sites from published sources on work 
in Ireland with the exception of the influential work by Scott (1991). Ironworking residues seem to be dismissed 
as ‘its just slag and we know all about this from Brian Scott’s work’. Slag seems to be treated in the same as burnt 
stone and Fulachta Fiadh’s. It has been reported recently that Fulachta Fiadh’s, as the most common prehistoric 
monument in Ireland, are beginning to be considered by developers and excavators alike as not worth excavating, 
as it is incorrectly assumed that enough is known about them (O’Neill, 2000).  

Analysis of the slag deposits found on a site can be used in Britain to differentiate between the use of shaft fur-
naces from late Prehistoric / Romano-British period and earlier iron workings using bowl furnaces or early shaft 
furnaces; the slag was only tapped in a molten state on the Late Prehistoric / Romano-British sites, in the earlier 
iron-age the slag was removed from the base of the furnace in a much more solid state following smelting.

The amount of slag on a site can also provide information about the processes taking place. Very few Prehistoric 
iron production sites have been located in Britain and Ireland and the largest at Crawcwellt, Wales has only about 
5 tonnes of slag. The 7th –8th century site as Lisleagh, Co. Cork had over 800 kg of slag recorded (Scott 1991, 158). 
Later, Roman and Medieval sites Britain can have upwards from one tonne to hundreds of tonnes of slag. Many of 
these later slag heaps were huge. 

It is possible that on many sites, including Ballydowny, that the slag was dumped away from the site or was even 
robbed in antiquity. Early shaft furnaces and even Roman furnaces were inherently inefficient, as was the material 
produced in bowl furnaces. The slag still remains rich in iron and this was often plundered for re-smelting during 
the 18th and 19th centuries, or for use in road-building or even manuring to aid soil drainage. Most of the great 
Roman slag-heaps in the Weald in Kent and Sussex were stripped of slag and therefore they have been reduced 
drastically in size from their original state.

Ballydowny Areas 1, 2 and 5
In total 30.5 kg of high temperature material was recovered from the excavation consisting mainly of iron working 
slag that was found predominately in Area 1 and Area 2. It should be noted that one piece of furnace lining from 
Area 2 weighed over 20kg and therefore distorts the figures. The copper working slag  (0.5kg) came from Area 5 
along with a large piece of furnace lining (2.5kg).

Area 1 contained a possible furnace and flue and 5.5kg of material. 

Area 2 contained the possible base of a large shaft furnace and 25kg of material.

Area 5 contained a small possible Bronze Age copper smelting hearth and 0.5kg of material. 
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Table showing slag types and location
Area Context Feature Find.no Weight.g Slag.Type
1 6 stakehole n/a 6 Amorphous Iron Slag
1 8 Pit 5 20 Vitrified lining
1 8 Pit 2 610 Amorphous Iron Slag
1 8 Pit 90 80 Amorphous Iron Slag
1 10 Furnace F26 1 1090 Smithing PCB, Disc tuyere.
1 10 Furnace F26 1 100 Vitrified lining
1 10 Furnace F26 1 500 Smithing PCB
1 10 Furnace F26 11 600 Amorphous Iron Slag
1 10 Furnace F26 92 375 Amorphous Iron Slag
1 10 Furnace F26 91 6 Amorphous Iron Slag
1 12 flue F27 8 8 Amorphous Iron Slag
1 15 Furnace F26 12 30 Amorphous Iron Slag
1 16 flue F27 13 550 Smithing PCB
1 17 flue F27 16 145 Amorphous Iron Slag
1 17 flue F27 88 20 Slag spheres
1 19 flue F27 28 620 Disc Tuyere fragements
1 22 stakehole 17 10 Amorphous Iron Slag
1 n/a  7 25 Disc Tuyere fragements
1 n/a  12 80 Amorphous Iron Slag
1 spoil heap  29 720 Smithing PCBs, Amorphous Slag
2 29  20 575 Smithing PCB.
2 29  21 50 Quartz tempered vitrified lining
2 29  87 10 Amorphous Iron Slag
2 30  26 180 Amorphous Iron Slag
2 31  27 30 Amorphous Iron Slag
2 37  31 530 Three pieces of tap slag and amorphous Iron Slag
2 42  35 85 Amorphous Iron Slag
2 45  37 180 Amorphous Iron Slag
2 48  36 80 Amorphous Iron Slag
2 monitoring  2 375 Amorphous Iron Slag
5   n/a 2500 Shaft Furnace Lining
5  F81 n/a 500 Copper Smelting Slag

Identification of Metalworking Material
The examined metalworking working material from Ballydowny can be classified into seven different categories:
- Furnace Slag, Furnace Lining, Slag Spheres, Vitrified Lining, Amorphous Slags, Smithing PCB’s, Disc Tuyeres, 
Copper Smelting Slag.

Furnace Slag (Tap Slag)
The furnace slag , bloomery slag and tap slag, is usually the largest amount of material recovered by weight, which 
is not surprising as these slags are usually large and heavy. However, very little was recovered from the site even 
though there was evidence of a large shaft furnace. The quantity of these slags produced from the shaft furnace is 
usually dependant on the scale of the smelting and on the quality of the ore (Crew 1991). 

Characteristic finds from iron smelting sites in Britain from the Late Prehistoric period up until the 15th Century 
are pieces of slag with flat rounded bottoms and a contorted upper surfaces with flow patterns that are known as 
tap slags. No tap sag sites in Ireland have been identified and officially reported.  

The molten slag was usually drawn off through an arched opening at the bottom of shaft furnace and ran away in 
channels in which it solidified. Tap slag has a characteristic ropey shape resembling a flow of lava. The small quan-
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tity  tap slag from Ballydowny exhibited the slightly fluid looking flows that are characteristic of this slag.

The small quantity of tap slag found at Ballydowny would not normally indicate an ironworking site, as there are 
insufficient quantities of slag, but the combination of the tap slag and the two large pieces of furnace lining indi-
cate that smelting using a shaft furnace was taking place.

Furnace Lining
Two large pieces of furnace lining were recovered during the excavations, one from the area 5 (spoil heap?) and the 
other from feature 28 in area 2. This material consists of an oxidised orange clay that has also been vitrified on one 
side from the high temperature of the furnace.

The largest piece weighing 20kg and c.0.15m thick, which came from area 2, was slightly curved and had slag with 
iron ore sticking to the inside surface, suggesting it was from the base of a furnace. The curvature would possibly 
indicate a furnace of greater than 1m diameter.

The second piece weighing 2.5kg, did not have any distinguishing characteristics and can be considered to a frag-
ment of a shaft furnace, possibly the same one from area 2.

Slag Spheres
Slag spheres are small spherical droplets of solidified slag that are often produced during the primary smithing of 
the raw bloom as it comes from the furnace. They can also be produced as part of the secondary smithing proc-
ess.

Vitrified Lining
This material consists of clay that has been vitrified on one side in the high temperature area of the furnace or 
the smithing hearth. Vitrified lining is produced by a high temperature reaction between the clay lining and the 
alkaline fuel ashes or slag
It can be difficult to identify if pieces of vitrified clay come from a furnace or a hearth structure. Smelting sites 
usually produce significantly larger quantities than smithing sites, because of the difference in the size of the 
structures. 

The rest of the pieces that were recovered are not diagnostic of either furnace or smithing activities, as the clay from 
both of these activities would have similar characteristics. None of these pieces show any sign of curvature.

The lining appears to have been made from the local clay and has oxidised to a orangey red colour. Where one face 
of this lining has been exposed to high temperatures, it has started to vitrify to a slightly vesicular vitreous mate-
rial. This vitrified surface varies in colour on different fragments from black through to olive green, which in turn 
reflects the temperature conditions. One piece of vitrified lining shows that it has been tempered with quartz.

Amorphous Slags
As with most assemblages there is a quantity of material that is difficult to classify and this represents the largest 
total quantity of material recovered.  These slags do not have any distinguishing characteristics and are amorphous 
in shape and are often small. They could be from either the smelting or the smithing process, but it is more likely, 
as very little smelting slag or ore was found, that they are from the smithing process. This does not mean that the 
smelting may have been taking place in vicinity.

Smithing PCB’s
Amongst the recovered material were pieces of Plano Convex Bottoms (PCB’s) that are diagnostic of smithing. The 
smithing process produces as well as hammer scale and small slag spheres, residues that consolidate in the bottom 
of the hearth as PCB’s and fayaltic slag lumps. These are fayalitic slags and similar in composition to furnace slags 
but are distinguishable by their shape. Their production is still poorly understood. 
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Disc Tuyeres
A tuyere is a nozzle into which the outlet tube of a blowing device was inserted, so as to deliver to the interior of 
the furnace or smithing hearth a blast of air. Their use dates back to Bronze Age for the smelting of copper and 
heating of crucibles. Tuyeres are almost exclusively made from clays with a refractory nature. The shape of tuyeres 
can very greatly, from tubular, to block, to circular panels like discs and these differences are probably linked to 
different methods of supplying the air to the furnace or the smithing hearth. Tubular tuyeres are the most common 
form and appear on sites all over Europe and were used until at least the Middle Ages.

The tuyeres that were found at Ballydowny were incomplete circular fragments of the disc variety and were found 
exclusively in area 1. The disc tuyere is a perforated clay disc and used to provide protection for the bellows nozzle. 
There appears to be the remains of three tuyeres of two different types. Two are c.13cm in diameter and c.5cm 
thick and have an external aperture of c.35mm tapering to 28mm. The other is much thinner c.2cm and of an 
indeterminate size and has external aperture of 25mm tapering to 15mm.
The inner surfaces of all three pieces were heavily vitrified with one piece from the larger variety with some slag 
adhering to it. 

The disc tuyere was used as protective interface between the bellow nozel and the furnace/hearth. It is more likely 
that they were used with smithing hearths as the all the above examples have been found in a smithing context. 
Ballydowny is not an exception to this as the material from area 1 was associated with smithing. 
The shape of the discs suggests that they were removable and may have been inserted into the side of the smithing 
hearth lining. Scott (1990, 167) suggests in example reconstruction drawing that the disc was the sole protection 
in an open hearth

The tuyeres that were found at Ballyvourney are an important addition to the small but growing examples of this 
type of tuyere that seems to be almost exclusively found in Ireland. Only a few examples of the disc tuyere are 
known and these are all from Ireland. The main examples are from Ballyvourney, County Cork and these have 
a similar sized aperture to the Ballydowney discs and they are 13cm in diameter and 6cm thick (O’Kelly 1952). 
The Ballyvourney discs have a tapering aperture of between 30mm on the inner face and 75mm on the outer face. 
Other known examples are from GarryDuff 1 (O’Kelly 1964) and Lisleagh (Monk 1995) both in County Cork, 
Reask, County Kerry (Fanning 1981), Carrigmuirish, County Waterford (after O’ Kelly 1964) and Catherdral 
Hill, County Armagh (Scott 1990). The smaller tuyere from Ballydowney appears to be similar in size to the 
example from Garrenes, County Cork (O’Riordan 1942) and may have performed a more specific function for a 
small set of bellows.

Copper Smelting Slag
This small quantity of slag was slightly fluid and considerably different in texture and shape from the bloomery 
and smithing slag from Areas 1 and 2. It did not have magnetic properties and was not corroded from any iron 
content.

As no copper slag has ever been found for comparison from a copper smelting site in Ireland or Britain, with the 
exception of the very small quantity from the Great Orme, Wales and more recently at Kilmacthomas, it has been 
necessary to obtain some expert help from Oxford University to analyse the slag to identify whether the slag from 
Ballydowney is truly copper smelting slag or in fact intrusive iron working slag. 

Features

Area.1.F26.possible.furnace.with.a.flue.F27
F26 has been described as a heart shaped bowl furnace with a linear flue on one side. The material associated with 
the two features indicates that F26 is in fact a smithing hearth and F27 is probably a later ditch or hollow into 
material has accumulated.
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Circular smithing hearths have been found on ironworking sites all over Europe and range in size from 0.3m 
through to 1.5m diameter and have a depth between 0.2m and 0.5m (Pleiner 2000). Very few have been recog-
nised in Ireland, as there is some difficulty in distinguishing between a bowl furnace and a smithing hearth. This 
of course, as has already been stated, makes it necessary to correctly identify the range of metallurgical residues 
present, to distinguish between the two different features.

The sites in Ireland that have published with smithing hearths that have been positively identified, include, Clogh-
er, Co. Tyrone (Warner 1972), Lisleagh, Co. Cork (Monk 1995) and possibly at Rathgall. There are a number that 
have been mentioned in the Excavations Bulletin, but disappointingly these have not been published with their 
details yet. 

It is possible that the smithing was contemporary with the smelting site in Area 2, but there is no datable evidence 
to support this and it is more likely to be from an earlier date as the disc tuyeres are comparable with earlier dating 
smithing sites eg Ballyvourney.

Area.2.F28.Furnace.Pit
F28 would appear to be the ploughed out remains of a shaft furnace circa in excess of 1m diameter. The remains 
of the furnace consisted of an oval shallow hollow with a 20kg piece of furnace lining that was disturbed by the 
stripping machine. Very little other material was found in and around the furnace. The furnace lining had slag 
adhering to the side of it and this slag still contained small lumps of unreduced iron ore. The finds of furnace 
structure material with a definate radio carbon date will now bring Scotts 1991 statement of no shaft furnaces in 
Ireland into question and require revising.

Experimental work has shown that the iron smelting process, to produce a bloom, followed by its smithing, it 
would be expected to produce a lot more slag waste, with at least 7kg of slag waste per episode from a small shaft 
furnace(1991). The collection of material from the possible base of a shaft furnace is not particularly large, but 
demonstrates that smelting was taking place with a shaft furnace as there is evidence of  iron ore, furnace lining 
and a very small quantity of tap slag. The amount of tap slag is very very small for the size of the furnace and it 
must be considered that it has either been deliberately removed or dumped for whatever reason away from the 
site.

A calibrated radiocarbon date ranging between 1270 AD and 1390 AD was obtained from suitable material from 
the furnace fill. The date and the probable size of the furnace can be compared with similar sized medieval furnaces 
in North Wales, particularly at Llwyn Ddu in Snowdonia, Wales. (Crew 1995). 

Area.5
Area 5 uncovered a small depression in the midst of an unrelated arrangement of trenches that contained a small 
quantity of slag amongst material, which gave an Early Bronze Age date when it was submitted for radiocarbon 
dating. The feature does not seem to be a hearth of any king, but would seem to support the idea that early smelting 
may have utilised hollows in the ground to carry out the work rather than building a structure.

Discussion
The Early Medieval iron smelting site at Ballydowny can now be added to the small but growing list of Irish sites 
where it can definitively be stated that iron smelting took place. The site is also unique in that it has the first evi-
dence of a large shaft furnace in Ireland. The material recovered from the site only contains a small amount of ore 
ore, but some of the slags and furnace lining are diagnostic of the smelting process and are not associated with the 
later ironworking processes like smithing. The diameter of the furnace would also make it the largest (and only) 
shaft furnace so far in Ireland and it will provide a useful benchmark for future excavations. A lot more sites of this 
type and period need to be found and analysed before any meaningful and useful comparisons can be made. 
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The ironworking debris material recovered from Ballydowney was not large and it is impossible to say how many 
episodes of iron smelting have taken place. This low quantity of material and the lack of a permanent site with 
structures would either suggest that the demand for the iron was short lived, perhaps suggesting some urgency for 
its production or that the material has been removed or is waiting to be found. It may even support the idea that 
some of the Early Medieval ironworker were itinerant workers and moved on from place to place, suggesting per-
haps that Ballydowney was just a spot where a small quantity of iron was produced for a local market. The volume 
of smithing debris supports this short term work theory, as there was also not a significant amount of this. 

The disc tuyeres combined with the smithing PCB’s positively link together their use with smithing hearths, as 
they have not been found in any other context. The disc tuyeres from Ballyvourney can also be added to the small 
but growing number of sites in Ireland where their use has been positively identified. Further analysis through 
experimental work is needed to be able to firmly establish how they were used.

Copper Working at Ballydowny
Ballydowny provides the very first evidence for copper smelting in Ireland and Britain for the Bronze Age with 
actual smelting slag. The site is slightly later than Ross Island, but Ross Island did not have any actual smelting 
slag.  It is not totally clear how the copper smelting at Ballydowny was undertaken, but the radiocarbon date from 
the site provides a useful Early Bronze Age date and Bronze Age smelting material for future comparison when 
other sites are uncovered in the future. Further details will emerge and be reported on when the full analysis of the 
material is completed by Oxford University Materials Department.

Conclusion
The excavations at Ballydowny have uncovered a number of exciting finds that make the site important for Irish 
metalworking. Firstly, there is the small amount of probable copper smelting slag that has an Early Bronze date 
and should provide the first positive evidence of copper Smelting in the Prehistoric period in Ireland and Britain. 
Secondly, the disc tuyeres provide further evidence for their use with smithing sites in the Early Medieval Period. 
Thirdly, the excavations uncovered evidence of the first known shaft furnace to be positively identified in Ireland.  

It is clear that this site will eventually make a major contribution to our understanding of the cultural sequence of 
the metalworking in the region and in the country. The well stratified nature of the deposits, the association of the 
material with radiocarbon dating and, indeed, the presence of directly datable residues with the copper working 
slag will allow this assemblage to be used by researchers in the future in a much more meaningful way than has 
previously been possible.
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Appendix 6:  Matrices

Trench 1

Trench 2

Trench 3
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Trench 4
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Trench 6

Trench 7

Trench 8
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Appendix 7:  Radiocarbon Dates

Lab.No. Sample.
No.

Feature.
No..

Feature.
Type

Trench.
No.

Type.of.date BP.date Calibrated.date.(2.sigma)

Beta 
168808

21 29 Fill in 
furnace

2 AMS Standard 680±40 Cal AD 1270 to 1320 (Cal 
BP 680 to 630) AND Cal 
AD 1340 to 1390 (Cal BP 
600 to 560)

Beta 
168811

74 167 Hearth 7 Radiometric 
Standard

3090±60 Cal BC 1490 to 1200 (Cal 
BP 3440 to 3150)

Beta 
168812

90C 206 Cremation 
pit

9 Radiometric 
Standard

2250±60 Cal BC 400 to 170 (Cal 
BP 2350 to 2120)

Beta 
168809

41, 43, 
45

61 Fulacht 
mound

3 Radiometric 
Standard

3420±60 Cal BC 1890 to 1540 (Cal 
BP 3840 to 3490)

Beta 
168810

42 81 Burnt layer 5 AMS Standard 3590±40 Cal BC 2030 to 1870 (Cal 
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