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ABSTRACT 
 

This is a final report of an archaeological excavation at Grange 2 which was located 
on the route of the M3 Navan–Kells & Kells Bypass (Archaeological Services 
Contract 4) of the M3 Clonee–North of Kells Motorway Scheme, County Meath. The 
excavation was carried out by Dr. Amanda Kelly of Irish Archaeological Consultancy 
Ltd on behalf of Meath County Council and the National Roads Authority. The work 
was carried out under Ministerial Direction No. A029/006 and National Monuments 
Service (NMS) Excavation Registration No. E3124 which were received from the 
DoEHLG in consultation with the National Museum of Ireland. The fieldwork took 
place between 16 June 2006 – 14 July 2006. 
 
A total area of 805m2 was opened around Grange 2 to reveal the archaeological 
features that were identified at the site during archaeological testing under licence 
04E0925. 
 
Three phases of archaeological activity were identified on site. The earliest phase 
comprised limited evidence of early Neolithic activity in the form of two pits (3654–3527 
BC) (QUB Appendix 2.10). Sherds of early Neolithic carinated bowl pottery and the 
only flints from the site were recovered from these pits. This was followed by 
metalworking activity in the Iron Age (Phase 2) which is likely to have been associated 
with furnace pits excavated on the adjacent site of Grange 3 (E3123: Kelly 2010a) 
(Figure 7). One plain blue glass bead was recovered from a pit which returned a date in 
the Iron Age (46 BC–AD 56). 
 
The transitional period from late Iron Age to early medieval was represented by eight 
graves oriented west–east with the crania to the west (Phase 3). Three of the burials 
were dated (two by skeletal remains and one by a charred hazelnut shell included in 
the grave fill) and they returned similar dates (AD 431–571, AD 424–568, AD 432–
591) (QUB Appendix 2.10). Human skeletal material was only recovered from seven 
of the graves, although it is thought that the eighth grave is also likely to have 
contained human remains which did not survive. The majority of graves contained 
only severely fragmented and poorly preserved remains and Skeleton 4 (grave cut 
C73) survived as tooth enamel „shadows‟ only (Coughlan, Appendix 2.9).  
 
A shaft furnace associated with a large quantity of iron smelting slags returned two 
dates in the Iron Age and the late Iron Age/early medieval transition (AD 257–409: 
from Context 37 and AD 427–554: from Context 78) (QUB Appendix 2.10). Lyons 
suggests that the latter of the two dates, which came from a basal fill containing a 
large quantity of carbonised cereal grains, is thought to be a reliable indication of 
possible cereal drying activity that took place within the feature prior to it being used 
as a shaft furnace (see Lyons Appendix 2.6, section 4.2). This is, however, a 
problematic reading as it does not incorporate an earlier date supplied by an oak 
sample, which also comes from a central fill (Context 37). It is possible that the latter 
date is inaccurate and the result of “old wood effect”; however, alternatively Lyons 
does concede that soils from a number of sources may have been used as padding 
or levelling deposits within the shaft furnace cut to facilitate its construction (see 
Lyons Appendix 2.6). Nonetheless, the discovery of this shaft furnace is highly 
significant due to the fact that, to date it is the only excavated furnace from Ireland 
with a well preserved sunken clay shaft feature intact (Wallace and Anguilano, 
Appendix 2.11). 
 
Analysis of charcoal from Grange 2 indicated that the site was located close to a 
mosaic of different woodland types when the site was in use. The results were 
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dominated by hazel and oak, which were identified from each time period and 
compare well with the results from the adjacent site of Grange 3 (E3123), where oak 
was the most frequently identified wood taxa (O‟Donnell, Appendix 2.5). 
 
This site is closely linked with the adjacent site of Grange 3 (Kelly 2010a) and 
together they create a picture of continuous activity from the middle Bronze Age 
through to the early medieval period (Figure 7). The excavated remains from this site 
and the other sites in Grange indicate that this area was the focus of activity over a 
prolonged period and it is probable that the place held some significance that 
resulted in it being revisited repeatedly. 
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1 INTRODUCTION  
 
This report presents the results of the archaeological excavation of Grange 2 carried 
out in the townland of Grange, Co. Meath (Figures 1–7) as part of an archaeological 
mitigation program completed under Archaeological Services Contract 4 for the M3 
Navan–Kells & Kells Bypass, which forms part of the M3 Clonee–North of Kells 
Motorway Scheme, County Meath. Archaeological fieldwork was directed by Amanda 
Kelly of Irish Archaeological Consultancy Ltd (IAC) under Ministerial Direction No. 
A029/006 and NMS Registration No. E3124. The work described here was funded by 
the Department of Transport under the National Development Plans 2000–2006 and 
2007–2013 as part of the Transport 21 initiative. The total archaeological cost is 
administered by the National Roads Authority through Meath County Council. Irish 
Archaeological Consultancy Ltd was appointed by Meath County Council to 
undertake the works following a public procurement process. 
 
1.1 Background to the Proposed Development 
The M3 Clonee–North of Kells Motorway Scheme involves construction of 49km of 
two-lane, dual-carriageway motorway between Clonee and Kells and 10km of single 
carriageway from Kells to Carnaross, north of Kells, along with additional road 
upgrades, realignments and associated ancillary works. For the purposes of the 
Environmental Impact Assessment and the subsequent archaeological investigations 
the scheme was subdivided into five separate sections as follows: Clonee to 
Dunshaughlin (Contract 1), Dunshaughlin–Navan (Contract 2), the Navan Bypass 
(Contract 3) Navan to Kells (Contract 4) and Kells to North of Kells (Contract 5). This 
section of the scheme incorporates 11.1km along the N3 Navan–Kells Road and 
3.8km of the N52 Kells Bypass. 
 
The archaeological components of the Environmental Impact Statement published in 
2002 were carried out by Valerie J. Keeley Ltd (VJK) and Margaret Gowen and Co. 
Ltd (MGL) in 2000–2001. This included desk based studies and field surveys of each 
section (VJK – Sections 1 & 3 and MGL – Sections 2, 4 & 5). Additionally on behalf of 
Margaret Gowen and Co. Ltd geophysical survey was undertaken on the 
Dunshaughlin–Navan section and at Nugentstown on the Navan–Kells section by 
GSB Prospection (2000 & 2001). These studies carried out as part of the 
Environmental Impact Assessment were augmented by further geophysical survey 
conducted by Bartlett-Clark Consultancy on the remainder of the scheme (2002).  
 
Advance archaeological testing was completed by ACS and Irish Archaeological 
Consultancy Ltd (IAC) in 2004 (ACS – Sections 1–3 and IAC Sections 4–5). 
Excavation of the sites identified during testing was conducted by ACS and IAC 
between 2005 and 2008 (ACS Sections 1–3 & 5 and IAC Section 4). 
 
The archaeological requirements for the M3 Clonee–North of Kells Motorway 
Scheme are set out in the Archaeological Directions issued to Meath County Council 
by the Minister for Environment, Heritage and Local Government under Section 14A 
(2) of the National Monuments Acts 1930 – 2004 and in the terms of the contract 
between Meath County Council and Irish Archaeological Consultancy Ltd. These 
documents form the basis of all archaeological works undertaken for this 
development. The excavations at Grange 2 were carried out in accordance with the 
written method statement submitted for approval to the Project Archaeologist and the 
National Monuments Service and National Museum of Ireland in accordance with the 
provisions of the Ministerial Directions and the terms of the contract. 
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All features identified during the assessment phase were subsequently re-identified 
and the site was fully excavated during the resolution phase of the scheme which 
took place between 16 June 2006 – 14 July 2006. 
 
Grange 2 was located in the townland of Grange, c. 2km south of the current N3 and 
c. 8km south-east of Kells town (County Meath OS sheet 24). The topography from 
Navan to Kells is generally flat and gently undulating lowland. The area is 
characterised by a patchwork pattern of high quality agricultural fields as well as 
developed hedgerows. Grange 2 was located on the crest of a hill overlooking 
pastureland. 
 
The site was assigned the following identification data: 
 
Site Name: Grange 2; Ministerial Direction Number: A029; Excavation Registration 
Number: E3124; Route Chainage (Ch): 62000; NGR: 280583/270068. 
 
1.2 Previous Archaeological Work 
1.2.1 EIS   
An archaeological assessment of the proposed corridor for Contract 4 of the M3 
Navan–Kells & Kells Bypass, which forms part of the proposed M3 Clonee–North of 
Kells Motorway Scheme was included within an EIS which was published in February 
2002. This identified twelve RMP sites that would be directly affected by the 
proposed road development and highlighted a number of areas of archaeological 
potential. 
 
The Environmental Impact Assessment recorded no archaeological sites and areas 
of archaeological potential within 500m of Grange 2 (Ministerial No.: A029/006) 
(Gowen 2002). 
 
1.2.2 Geophysical Survey 
A geophysical survey of the site was undertaken from May to July 2002. The survey 
phases were as follows:  
 

Phase 1: Magnetometry of 9m blocks within each 20m strip of ground, giving 
45% coverage of each 20m block. 

Phase 2: A magnetic susceptibility reading at 12.5m intervals along the 
magnetometry transects. 

 
Bartlett-Clark Consultancy undertook a geophysical survey of the test area containing 
Grange 2 (A029/006) under Licence No. 02R058. Any potential archaeological 
anomalies worth investigation were highlighted within the report. Test trenches were 
excavated across geophysical anomalies to assess the extent, character and 
condition of any such below-ground archaeological remains (see section 1.2.3). In all 
cases the location of the geophysical trenches were surveyed in by GPS to ensure 
the accuracy of the testing exercise.  
 
Details of the results are as follows: 
 
The area containing Grange 2 (plot 3008A) contains an isolated cluster of magnetic 
anomalies in an area of slightly raised susceptibility response. These disturbances 
are smaller and weaker than those suggestive of the presence of fulachta fiadh, but 
they lie in an area of marshy ground. (Bartlett 2002, 8). 
 
Additional geophysical survey was undertaken by Target Archaeological Geophysics 
at Grange 2 in July 2006 under Ministerial Direction No. A029/052. A total of 0.73ha 
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of detailed gradiometer survey was undertaken and comprises parts of two adjacent 
fields (Figure 5). The eastern field was subsequently excavated as part of Grange 3 
(E3123: Kelly 2010a). The additional geophysical survey was carried out after a 
number of burials and a large furnace were uncovered at Grange 2 and part of a 
circular enclosure was uncovered at Grange 3.  
 
A summary of the results is as follows: 
 
The gradiometer survey at Grange 2 identified three pit type anomalies and a linear 
anomaly in the south-western region of Area 2A. The former are likely to be of 
interest. The linear response may also be significant, although the possibility that it 
may relate to a more recent field system or land drainage should not be dismissed. 
Several weak linear trends have also been recorded. Whilst these may be of interest, 
their limited range of response has complicated interpretation. The possibility that 
they may relate to natural variations in the subsoil or former cultivation should not be 
dismissed. No definitive archaeological remains, which might be associated with the 
features uncovered during recent excavation, are apparent in the data (Nicholls 
2006). 
 
1.2.3 Testing  
Grange 2 was identified as a result of archaeological assessment undertaken by IAC 
Ltd. in 2005. Grange 2 was located within Test Area 2 of Contract 4 (Ronayne 2005). 
Testing at Grange 2 revealed a pit containing burnt bone, and was thought could 
possibly have been associated with features at Grange 3, as these also consisted of 
pits with burnt bone. 
 
1.3 Methodology 
The methodology adopted was in accordance with the approved Method Statement. 
The topsoil was removed to the interface between natural and topsoil using a 20 
tonne mechanical excavator equipped with a flat toothless bucket under strict 
archaeological supervision across an area measuring 805 m². The remaining topsoil 
was removed by the archaeological team with the use of shovels, hoes and trowels in 
order to expose and identify the archaeological remains. A site grid was set up at 
10m intervals and was subsequently tied in to the national grid using GPS survey 
equipment.  
 
All archaeological features were fully excavated by hand and recorded on pro forma 
record sheets using a variant of the single context recording system with plans and 
sections being recorded at a scale of 1:50, 1:20 or 1:10 as appropriate.  
 
A complete photographic record was maintained throughout the excavation. Digital 
photographs were taken of all features and of work in progress. These photographs 
were supplemented by specialist aerial photography. 
 
An environmental strategy was devised at the beginning of the excavation which 
consisted of a combination of targeted and random bulk sampling. This ensured that 
noticeably rich contexts were sampled, but also allowed for samples where 
environmental remains may not have been obvious. Features exhibiting large 
amounts of carbonised material such as furnace pits were the primary targets as well 
as other pits and burials. Features containing metallurgical waste were fully sampled 
for analysis. 
 
All artefacts uncovered on site were dealt with in accordance with the guidelines as 
issued by the NMI and where warranted in consultation with the relevant specialists. 
All artefacts, ecofacts and paper archive are currently stored in IAC‟s facility in 
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Lismore, Co Waterford and will ultimately be deposited with the National Museum of 
Ireland.  
 
All dating of samples from the site was carried out by means of AMS (Accelerator 
Mass Spectrometry) Radiocarbon Dating of identified and recommended charcoal, 
charred plant remains and bone samples. All calibrated radiocarbon dates in this 
report are quoted to two Sigma. Dating of the site also involved pottery analysis 
through typological study.  
 
All excavation and post excavation works were carried out in accordance with the 
relevant approvals and in consultation and agreement with the National Roads 
Authority (NRA) Project Archaeologist, the National Monuments Section of the 
DoEHLG and the National Museum of Ireland. Where necessary licences to alter and 
export archaeological objects were sought from the National Museum of Ireland. 
 
Final Report Date Ranges 
The following date ranges for Irish prehistory and medieval periods are used for all 
final reports for the M3 Contract 4 excavations. 
 
Mesolithic: 7000–4000 BC 
Neolithic: 4000–2500 BC 
Early Bronze Age: 2500–1700 BC 
Middle Bronze Age: 1700–1200 BC 
Late Bronze Age: 1200–800 BC 
Iron Age: 800 BC–AD 500 
Early medieval period: AD 500–1100 
Medieval period: AD 1100–1600 
Post-medieval: AD 1600–1800 
 
Source: 
Carlin, N., Clarke, L. & Walsh, F. 2008 The M4 Kinnegad-Enfield-Kilcock Motorway: 
The Archaeology of Life and Death on the Boyne Floodplain. NRA Monograph Series 
No. 2, Wordwell, Bray. 
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2 EXCAVATION RESULTS 
 
Three phases of archaeological activity were identified on site. The earliest phase 
comprised limited evidence of early Neolithic activity in the form of two pits. Sherds of 
early Neolithic carinated bowl pottery and the only flints from the site were recovered 
from these pits. This was followed by metalworking activity in the Iron Age (Phase 2) 
which is likely to have been associated with furnace pits excavated on the adjacent 
site of Grange 3 (E3123: Kelly 2010a). The transitional period from late Iron Age to 
early medieval was represented by eight graves oriented west–east with the crania to 
the west (Phase 3). Three of the burials were dated and returned similar dates 
ranging from AD 424–591. A shaft furnace returned two dates both in the late Iron 
Age and at the late Iron Age/ early medieval transition. 
 
2.1 Natural Geology 
The overburden in this area of the proposed route consists of stiff silts overlying 
glacial till. Bedrock is likely to be found c. 5 m below ground level and to consist of 
limestone. Generally, the area surrounding Kells is characterised by relatively low ice 
marginal ridges, eskers, and kame and kettle topography (Finch et al. 1983; Meehan 
1996) dominated by sand and gravel units. Overall, this area is very hummocky with 
some interspersed peat bogs and badly drained hollows (Meehan 1999). 
 
The subsoil comprised of grey yellowish sand with occasional stone inclusions. It 
showed evidence for intense burning in the furnace cut. 
 
2.2 Phase 1: Early Neolithic 
Early Neolithic activity at the site was represented by two circular pits and they 
appear to represent isolated small scale activity.  
 
2.2.1 Early Neolithic Circular Pits C26 and C29  
Contexts: 
Context Fill of L(m) W(m) D(m) Basic Description Interpretation 

C8 C29 0.65 0.47 0.14 Compact brown sterile fill. Fill of pit. 

C26 N/A 0.7 0.7 0.5 Circular pit, vertical sides, flat base. Cut of circular pit. 

C27 C26 0.7 0.7 0.3 Dark brown, friable silty clay. Upper fill of circular pit. 

C28 C29 0.65 0.12 0.1 Compact, mid-light brown silty clay. Primary fill of circular pit. 

C29 N/A 0.65 0.47 0.14 Circular pit, flat base, steep/vertical sides. Cut of circular pit. 

C45 C26 N/A N/A 0.2 Stone lining around the edges of the pit. Fill of circular pit. 

 
Finds: 
Context  Find Number Material Period Description 

C8 E3124:8:1–6 Pottery Early Neolithic. Carinated bowl sherds. 

C8 E3124:8:7 Flint Unknown. Angular shatter. 

C27 E3124:27:1 Flint Unknown. Flake shatter. 

 
Interpretation: 
Two circular pits, C29 and C26 (Plate 1), were excavated at the site (Figure 6). The 
pit fills were similar and, although both contained charcoal flecks, there was no 
evidence for in situ burning in either pit.  
 
Pit C29 contained six sherds of early Neolithic pottery thought to have come from at 
least two separate early Neolithic Carinated Bowls (Grogan and Roche, Appendix 
2.1). This fill also contained a single piece of angular flint shatter (Nelis, Appendix 
2.3). Charcoal analysis of a sample of fill C8, from pit C29, identified predominantly 
hazel (Corylus avellana sp.) with a smaller quantity of oak (Quercus sp.) (O‟Donnell, 
Appendix 2.5). 
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A sample of fill C8 from pit C29 was sent for plant remains analysis and contained 
fragments of carbonised hazelnut shells (Corylus avellana) (Lyons, Appendix 2.6). A 
sample of this carbonised hazelnut shell (5.9g) was chosen for AMS dating and 
returned an AMS result of 4819+/-27 BP (UBA 12074). The 2 Sigma calibrated result 
for this was 3654–3527 BC (QUB, Appendix 2.10), indicating a date in the early 
Neolithic for this pit.  
 
A single piece of flint flake shatter was also recovered from fill C27 of pit C26 (Nelis, 
Appendix 2.3), along with one indeterminate fragment of calcined bone (McCarthy, 
Appendix 2.7). Charcoal analysis of a sample of C27 identified a mixture of small 
quantities of hazel (Corylus avellana sp.), ash (Fraxinus sp.), pomaceous (Maloideae 
sp.), alder (Alnus sp.), Prunus sp. and elm (Ulmus sp.) (O‟Donnell, Appendix 2.5). 
 
The two pieces of flint recovered from the fills of pits C26 and C29 were the only flints 
recovered from the site and they are probably knapping debitage, indicating the 
reduction of flint in the vicinity of the site, however, they are not chronologically or 
morphologically diagnostic, and therefore their period of production cannot be 
determined (Nelis, Appendix 2.3). 
 
These pits appear to represent isolated small-scale activity with the closest 
contemporary activity located c. 1.3km to the north-west at Phoenixtown 6 where an 
isolated hearth also returned a date in the early Neolithic (Lyne 2010c).  
 
2.3 Phase 2: Iron Age 
This phase of activity is represented by two pit furnaces and four pits which are 
thought to have been associated with furnace activity. 
 
2.3.1 Possible Pit Furnaces C18 and C62 
Contexts:  
Context Fill of L(m) W(m) D(m) Basic Description Interpretation 

C3 C18 1.05 0.9 0.03 Dark brown sandy clay. Fill of fired pit. 

C18 N/A 1.05 0.9 0.1 Fire-reddened cut shallow oval pit. Cut of pit. 

C19 C18 1 0.8 0.05 Blackish compact silty clay. Fill of pit. 

C20 C18 0.95 0.6 0.02 Compact brown-orange silty clay. Fill of fired pit. 

C60 C62 0.5 0.55 0.05 Intensely charcoal-rich fill of small oval pit. Fill of burnt pit. 

C61 C62 0.63 0.55 0.03 Loose red/brown burnt clay fill. Fill of burnt pit. 

C62 N/A 0.65 0.6 0.1 Shallow oval pit. Cut of burnt pit. 

C65 C62 0.73 0.45 0.05 Brown clay. Upper fill of burnt pit. 

 
Finds: None 
 
Interpretation: 
Pits C18 and C62 yielded evidence for in situ burning. Their fire-reddened cuts, the 
characteristics of their fill types and their fill sequence are all comparable with the 
circular pit furnaces in the adjacent site of Grange 3 (E3123: Kelly 2010a). 
Consequently, they could be tentatively associated with metal working (despite an 
absence of slag). A sample of the combined fills of C62 was sent for plant remains 
analysis and was found to contain a small number of hazelnut shells (Corylus 
avellana) (Lyons, appendix 2.6). A sample of these hazelnut shells (3.7g) was 
chosen for AMS dating and returned an AMS result of 2210+/-25 BP (UBA 12078). 
The 2 Sigma calibrated result for this was 369–202 BC (QUB, Appendix 2.10), 
indicating a date in the Iron Age for this pit. 
 
Charcoal analysis of a combined sample of the fills of furnace pit C62, identified a 
predominantly oak (Quercus sp.) along with smaller quantities of hazel (Corylus 
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avellana), alder (Alnus sp.) and willow (Salix sp.) (O‟Donnell, Appendix 2.5). The 
predominance of oak charcoal may support the interpretation of this feature as a 
furnace pit. 
 
Charcoal analysis of a sample of C3 from pit furnace C18 identified predominantly 
hazel (Corylus avellana), along with smaller quantities of elm (Ulmus sp.) oak 
(Quercus sp.), pomaceous fruitwood (Maloideae spp.) and cherry (prunus spp.) 
suggesting that the main fuel type used in this furnace was hazel (O‟Donnell, 
Appendix 2.5). 
 
2.3.2 Charcoal Rich Pits C31, C46, C52, C82 and C88 
Contexts:  
Context Fill of L(m) W(m) D(m) Basic Description Interpretation 

C11 C52 0.21 0.13 0.08 Brown-grey medium compact silty clay. Fill of pit. 

C12 C46 0.41 0.02 0.09 Grey-black medium compact silty clay.  Fill of oval pit. 

C24 C31 0.89 0.53 0.11 Compact, black/dark brown silty clay. Fill of shallow pit. 

C30 C31 0.89 0.53 0.11 Dark brown clay-sand. Lower fill of pit. 

C31 N/A 0.89 0.53 0.19 Irregular pit. Cut of pit. 

C44 C31 0.35 0.53 0.07 Sterile yellow fill. Fill of pit. 

C46 N/A 0.41 0.02 0.09 Cut of a small oval pit. Cut of oval pit. 

C52 N/A 0.21 0.13 0.08 Cut of a small circular pit. Cut of circular pit. 

C81 C82 0.63 0.47 0.3 Brown grey silty sand. Fill of pit. 

C82 N/A 0.63 0.47 0.3 Cut of a small pit. Cut of small pit. 

C85 C88 0.4 0.25 0.14 Dark brown/black charcoal-rich fill. Fill of pit. 

C88 N/A 0.4 0.25 0.14 Cut of small pit to the south of the site. Cut of pit. 

 
Finds: 
Context  Find Number Material Period Description 

C24 E3124:24:1 Glass. Iron Age / medieval. Plain blue bead. 

 
Interpretation: 
Pit C31 was an irregularly shaped pit, in both section and plan (Figure 6). The pit 
contained a charcoal-rich fill, a degree of burnt bone (5.8g in total) and a glass bead. 
During excavation this feature was interpreted as a possible cremation pit, however, 
the only identifiable bone was that of animal and Coughlan concludes that the 
osteological evidence would suggest that, rather than being a funerary related 
feature, this deposit represented some form of domestic or occupational debris 
(Appendix 2.8). 
 
The bead recovered from this pit is a plain blue glass bead (E3124:24:1) (Figure 10; 
Plate 21) and typologically could date from anywhere between the Iron Age to the 
10th century AD. 84% of those found, however, have been associated with 
ringbarrows/ditches (Johnson, Appendix 2.4.2). This correlation elsewhere suggests 
some relationship with the ringditch on the adjacent site of Grange 3 which returned 
dates in the middle and late Bronze Age (E3123: Kelly 2010a). A sample of ash 
charcoal (Fraxinus Excelsior, 0.1g) from fill C24 of pit C31 was chosen for AMS 
dating and returned an AMS result of 2000+/-23 BP (UBA 12075). The 2 Sigma 
calibrated result for this was 46 BC–AD 56 (QUB, Appendix 2.10), indicating a date 
firmly in the Iron Age for this feature.  
 
Charcoal analysis identified a mixture of wood taxa, with hazel being the main type 
identified (O‟Donnell, Appendix 2.5). 
 
The other four pits in this group (cuts C46, C52, C82 and C88) were located in the 
south-western quadrant of the site (Figure 6) and each of these pits contained 
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charcoal-rich fills. The cuts yielded no evidence for in situ burning, however, it is 
thought that they may have had some association with the furnace activity at the site. 
Charcoal analysis of the sample of C81 from pit C82 identified a mixture of hazel 
(Corylus avellana sp.), ash (Fraxinus sp.), alder (Alnus sp.), pomaceous (Maloideae 
sp.), willow (Salix sp.) and Prunus sp. (O‟Donnell, Appendix 2.5). 
 
A sample of C12 from pit C46 was found to contain five fragments of indeterminate 
burnt bone (McCarthy, Appendix 2.7) as well as a small number of carbonised 
hazelnut shells (Corylus avellana) (Lyons, Appendix 2.6). These could have entered 
the charcoal-rich context as part of the fuel of a fire or as food debris. Charcoal 
analysis of a sample of C12 also identified a mixture of ash (Fraxinus sp.) and oak 
(Quercus sp.) (O‟Donnell, Appendix 2.5). 
 
2.4 Phase 3: Late Iron Age/Early Medieval Transition 
Late Iron Age / early medieval activity was represented by a discrete grouping of 
eight graves, oriented west–east and a sunken cylindrical shaft furnace which 
appears to have been contemporary with the burials.  
 
2.4.1 Inhumations   
Contexts: 
Context Fill of L(m) W(m) D(m) Basic Description Interpretation 

C38 C39 2.75 0.75 0.4 Compact brown sterile fill. Fill of grave. 

C39 N/A 2.76 0.76 0.5 Cut of partially stone-lined grave. Cut of grave SK 6. 

C42 C43 2.06 0.72 0.4 Compact brown/yellow sterile fill. Fill of grave. 

C43 N/A 2.06 0.72 0.34 Cut of inhumation grave. Cut of grave SK1. 

C47 C48 1.81 0.56 0.28 Compact brown/yellow sterile fill. Fill of grave SK2. 

C48 N/A 1.81 0.56 0.28 Cut of inhumation grave. Cut of grave SK2. 

C49 N/A 3.08 0.7 0.45 Shallow cut inhumation grave.   Cut of grave SK3. 

C54 C49 3.08 0.8 0.46 Compact brown sterile fill. Fill of grave SK3. 

C67 C73 1.6 0.75 0.2 Compact brown/yellow sterile fill. Fill of grave SK4. 

C73 N/A 1.7 0.76 0.3 Cut of stone-lined grave. Cut of grave SK4. 

C74 C79 1.65 0.65 0.33 Compact brown sterile fill. Fill of grave. 

C75 C73 N/A N/A N/A Stone lining (essentially a fill) of grave cut. Fill of grave SK4. 

C76 C86 2.38 0.7 0.4 Compact mid-dark brown sterile fill. Fill of grave SK5. 

C79 N/A 1.65 0.65 0.33 Cut of shallow rectangular grave. Cut of grave. 

C83 C84 2.08 0.8 0.3 Compact brown sterile fill. Fill of grave SK7. 

C84 N/A 2.08 0.8 0.3 Cut of inhumation grave. Cut of grave SK7. 

C86 N/A 2.39 0.8 0.5 Cut of inhumation grave. Cut of grave SK5. 

 
Finds: None 
 
Interpretation:  
Eight grave cuts (C43, C48, C49, C73, C86, C39, C84, and C79) were concentrated 
in the east of the site (Figures 6–9; Plates 2–3). The graves were aligned on a 
roughly west–east axis, with the crania to the west of the cuts. The graves consisted 
of simple shallow cuts in the subsoil, each excavated to a size large enough to 
contain an adult inhumation (Figure 8).  
 
Skeleton 1 (SK1), in grave cut C43, represents an extended inhumation, slightly 
flexed to face the south and was probably a adult female (Plate 4). The bone was 
extremely brittle and fragmented and the metatarsals did not survive. Osteological 
analysis showed that this individual had suffered from joint disease in the left 
shoulder, back and also the right side of the mouth. Teeth on the left side of the 
mandible showed signs of severe ware and this ware was not visible on the right 
side. This evidence, combined with the joint problem in the mandible, indicate that, 



M3 Clonee–North of Kells Motorway Scheme (Contract 4)    A029 Site E3124  

Irish Archaeological Consultancy 9  

rather than representative of normal ware, that the cause was either labour or 
culturally related. There were also signs of tooth disease and this individual had lost 
a number of teeth while alive. Trauma to the left ulna may have been caused by a 
muscle problem but this had healed by the time of death. Within this grave fill the 
lower leg and foot of a child were also recovered. This may have been due to grave 
cut C43 disturbing an earlier inhumation or it may be that the two were buried 
together. The remains of the child were not recorded in situ (Coughlan, Appendix 
2.9).  
 
Skeleton 3 (SK3) in grave cut C49 represents an extended supine young adult (17–
25 years), who was probably male, placed within a partially stone-lined grave cut 
(Plates 5, and 7–9). Along with SK1 this was the best preserved skeleton from the 
site. Lesions to the orbits showed that this individual had suffered from iron 
deficiency as a child and that this had been resolved by the time of death (Coughlan, 
Appendix 2.9).  
 
Two samples of bone taken from the left femurs in SK‟s 1 and 3 (2.8g and 2.3g) were 
chosen for AMS dating. The bone samples returned AMS results of 1544+/-23 BP 
(UBA 13957) and 1558+/-31 BP (UBA 13958). The 2 Sigma calibrated results for 
these were AD 431–571 and AD 424–568 respectively (QUB, Appendix 2.10), 
placing these burials in the late Iron Age / early medieval transition period. 
 
Skeleton 2 (SK 2) in grave cut C48 was poorly preserved. This individual was 
probably between 15 and 25 years of age when they died and it was not possible to 
determine their sex (Coughlan, Appendix 2.9). SK‟s 2 and 3 were similar in layout 
(both being supine extended skeletons) and orientation and in being situated next to 
each other (Plates 5 and 6). 
 
Skeleton 5 (SK 5) in grave cut C86 was represented by brittle and fragmented bone 
which largely disintegrated on exposure. The leg bones (tibia, fibula and femur) 
survived in situ, while the lower mandible and teeth represented the best preserved 
bones of this individual (Figure 8; Plates 10–11). The sex of the individual could not 
be determined and only a broad “adult” age range could be given (Coughlan, 
Appendix 2.9). 
 
Graves C39 (SK6) and C84 (SK7) contained only leg bones. Neither of these 
skeletons could be identified in terms of sex although SK 6 is considered to be adult 
and SK 7 is considered to be adolescent / adult. Grave C73 (SK4) only yielded 
enamel outlines of teeth encased in hardened clay. These shadows cannot be 
recovered and analysed. This individual could not be identified in terms of sex nor 
could an approximate age be given (Coughlan, Appendix 2.9). While the surviving 
bone content of these particular graves does not represent skeletons as such, it can 
be inferred that they were representative samples of extended articulated skeletal 
remains. In the graves containing representative skeletal remains, the position of the 
surviving bone would suggest that extended inhumations originally occupied these 
grave cuts (i.e. the leg bones exposed in C84 were laid out at the lower (south-
eastern) half of the grave cut; see Plate 10); indeed, the surviving bone material 
occupied the same position within the grave cut as that of identical bone types in the 
graves with articulated remains. Grave C79 did not contain any bone at all.  
 
Only two of the eight graves were marked by large stones carefully placed above or 
to the side of the cranial areas of skeletons (SK2 and SK3) (Figure 8; Plates 4–5). 
The grave cuts containing skeletons (or bone remains) SK3, SK4 (C73) and SK6 
(C39) were either partially or completely stone lined. Grave cut C73 represented the 
best example of a stone-lined grave, whereby the cut was neatly lined by roughly-cut 
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limestone slabs (Plate 12). This grave was smaller than the others and may 
represent a child‟s or adolescent‟s grave. 
 
Charcoal analysis of a sample of fill C38 from grave cut C39 (SK 6) identified 
predominantly hazel (Alnus sp.), along with smaller quantities of pomaceous 
fruitwood (Maloideae spp.), oak (Quercus sp.), ash (Fraxinus sp.), alder (Alnus sp.), 
elm (Ulmus sp.) and Prunus sp, and charcoal analysis of a sample of C83 from grave 
cut C86 (SK 7) identified only oak (Quercus sp.). It is likely that the charcoal from 
these contexts represents in-blown charcoal from on-site domestic activity 
(O‟Donnell, Appendix 2.5). 
 
A small quantity of carbonised hazelnut shell (Corylus avellana) was also recovered 
from the fill of grave cut C39 (SK 6). A sample of this hazelnut shell was chosen for 
AMS dating and returned an AMS result of 1537+/-28 BP (UBA 12076). The 2 Sigma 
calibrated result for this was AD 432–591 (QUB, Appendix 2.10). This date was very 
similar to the dates returned from SK‟s 1 and 3, and indicates a date in the late Iron 
Age / early medieval transition period for SK 6. This context was also found to 
contain twelve indeterminate fragments of burnt bone (McCarthy, Appendix 2.7). 
 
Animal bone was recovered from the fill of grave cut C43 (including an adult bovine 
tooth and nine fragments of bone from a large-sized mammal) and from the fill of 
grave cut C86 (which also yielded a bovine tooth and two indeterminate burnt 
fragments of bone) (McCarthy, Appendix 2.7). 
 
2.4.2 Postholes Located Adjacent to the Graves 
Contexts: 
Context Fill of L(m) W(m) D(m) Basic Description Interpretation 

C9 C21 0.27 0.25 0.14 Moderate-loose grey brownish silty clay. Fill of posthole. 

C10 C13 0.18 0.16 0.06 Medium compact black- brown silty clay. Fill of posthole. 

C13 N/A 0.18 0.16 0.06 Circular, steep sides. Cut of posthole. 

C21 N/A 0.27 0.25 0.14 Circular, steep sides. Cut of posthole. 

 
Finds: None 
 
Interpretation: 
Two postholes (C13 and C21) were located to the east and west of the grave cuts 
(Figure 6). The fact that only two isolated postholes were identified makes their 
interpretation problematic; however, their proximity to the grave cuts might suggest 
some form of association and they may have represented marker posts, but this 
relationship remains unconfirmed. From a sample of soil (C10) taken from posthole 
C13 charcoal analysis identified 16 fragments of hazel (Alnus sp.) and a single 
fragment of ash (Fraxinus sp.) strongly suggesting that the post therein was that of 
hazel (O‟Donnell, Appendix 2.5). 
 
2.4.3 Shaft Furnace C16/C34 
Contexts:  
Context Fill of L(m) W(m) D(m) Basic Description Interpretation 

C5 C16 N/A 0.02 0.38 Compact orange burnt clay. Fill of furnace. 

C14 C16 N/A 0.06 N/A Compact red burnt clay. Fill of furnace. 

C15 C16 0.3 0.1 0.3 Lining of black slag. Fill of furnace. 

C16/C34 N/A 2.2 1.6 0.88 Cylindrical shaft furnace. Cut of furnace. 

C35 C34 5.2 1 0.27 Light brown sandy clay. Fill of furnace. 

C36 C34 0.1 0.15 0.02 Black/brown charcoal-rich fill. Fill of furnace. 

C37 C34 0.4 0.5 0.12 Black charcoal concentration.  Lower fill of furnace.   

C40 C16 N/A 0.08 0.3 Compact yellow clay. Fill of furnace. 
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Context Fill of L(m) W(m) D(m) Basic Description Interpretation 

C41 C16 0.14 0.2 0.26 Loose brown/red clay. Fill from shaft furnace. 

C50 C34 N/A 0.3 0.05 Light orange/yellow sandy clay. Fill of furnace. 

C51 C34 0.7 0.3 0.2 Medium compact dark brown silty clay. Fill of furnace. 

C53 C34 0.4 0.4 0.04 Dark grey silty clay, charcoal and slag. Fill of furnace.  

C55 C34 2.1 0.8 0.96 Compact yellow/brown sandy clay. Fill of furnace.  

C56 C34 0.4 0.3 0.2 Compact light brown sandy clay, slag. Fill of furnace. 

C57 C34 0.4 0.3 0.2 Pieces of slag and orange burnt clay. Fill of furnace. 

C58 C59,C34 N/A N/A N/A Brown/black medium compact fill. Fill of furnace. 

C59 C34 0.94 0.5 0.2 Slag layer. Fill of furnace. 

C72 C34 0.64 0.5 0.04 Black charcoal-rich sandy layer. Fill of furnace. 

C77 C34 0.55 0.3 0.05 Dark brown clay with red burnt clay. Fill of furnace. 

C78 C34 1 0.8 0.05 Dark grey charcoal-rich compact fill. Fill of furnace. 

C80 C34 1.04 0.8 0.03 Red burnt extremely compact clay. Fill of furnace. 

 
Finds: None 
 
Interpretation: 
A large furnace, laid out on a south-west to north-east axis, comprised a sunken 
cylindrical shaft furnace feature set at the south-western end of an elongated oblong 
cut (C16) (Figures 6 and 9; Plates 13–19). C16 represents the largest furnace in both 
Grange 2 and nearby Grange 3 (Figure 7); where 10 furnace pits were excavated 
(E3123: Kelly 2010a).  
 
Analysis of the metallurgical residues recovered from Grange 2 confirms that iron 
smelting was the metallurgical process carried out and the smelting was carried out 
at a temperature around 1100ºC, typical of bloomery smelting. The furnace was built 
in such a way that this temperature was kept uniform, and a very limited temperature 
gradient is detected from the combustion area to the furnace walls and the slag body 
(temperature estimated through the mineralogical association in the ceramic 
material) (Wallace and Anguilano, Appendix 2.11). 
 
This furnace is unique in the country in that it had an intact and well-preserved 
sunken cylindrical shaft furnace (constructed of fired clay) which survived in situ 
within an elongated oblong cut (Wallace & Anguilano, Appendix 2.11) (Figures 6 and 
9; Plates 13–19). It is possible that a hole, noted at the base of the cylindrical shaft 
furnace, represented a slag-tapping arch. Such a feature would allow slag, the 
molten waste material produced during smelting, to be removed from the furnace at 
intervals during the smelt. This arch would have been kept sealed (possibly with turf) 
at other times. The formation and flow pattern of the large deposit of solidified black 
slag located at the base of the cylindrical shaft furnace indicated a flow emanating 
from the shaft furnace at this point. The floor of the north-eastern half of the oblong 
cut was located at a lower level than that of the south-western section, with a slope 
running from the cylindrical shaft furnace in the south-west to the north-east (Figure 
9; Plate 17). The subsoil of the cut was fired red in the lower eastern half of the 
elongated oval furnace feature (Plate 19) and was also fired red around the 
cylindrical shaft furnace, where the fills were extremely hard and compacted, 
indicating high temperatures in these areas (Plates 15–18).  
 
A tuyère blow-hole was not located during the excavation but the ceramic walls of the 
cylindrical shaft furnace were coated in a thick layer of slag which may have 
concealed the position of a possible perforation to accommodate a tuyère. The use of 
a substantial pit, and the possibility that the feature seems to be a re-used corn-
drying feature (as suggested by Lyons in Appendix 2.6, section 4.2), points to a 
degree in sophistication in modifying existing features and a recognition by the 
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metalworkers of the importance of shelter, control of air supply, and a dry pre-treated 
environment as advantageous to achieving a successful smelt. 
 
A large number of cereal grains were recovered from basal fills C72 and C78 during 
plant remains analysis (Figure 9). Over 500 barley (Hordeum sp.) grains were 
recovered from C78 as well as a small quantity of oat (Avena sp.) and wheat 
(Triticum sp.) grains with further grains unidentifiable. Over 100 barley grains were 
identified in C72 with a small quantity of oats and further unidentifiable cereal grains 
(Lyons, Appendix 2.6). The high quantities of grain recovered from these contexts 
suggest that this feature may have been used for crop drying prior to its use as a 
furnace. A sample of the barley recovered from C78 (0.1g) was chosen for AMS 
dating. The grain returned an AMS result of 1561+/-24 BP (UBA 12079). The 2 
Sigma calibrated result for this was AD 427–554 (QUB, Appendix 2.10), indicating a 
date in the early medieval period for this furnace. This makes this feature roughly 
contemporary with the burial of SK1 and SK3 and material in the backfill of the grave 
containing SK6. It was also contemporary with a figure of eight kiln located in the 
adjacent site of Grange 3 (Figure 7) which also contained a large quantity of 
carbonised cereal grains consisting mainly of barley and returned a date range of AD 
427–570 (E3123: Kelly 2010a).  
 
A lens (C53) from within the cut C34 contained small to medium fragments of a 
drippy type of smelting slag while one of the basal fills (C59) of the same cut, 
contained the largest quantity (c. 20 kg) of slag fragments. Other layers from within 
the furnace pit contained varying amounts of smelting residues such as furnace 
lining, slag and baked clay: C57 (3.5 kg), C35 (3.6 kg), C56 (1.8 kg), C77 (15.4 g), 
C72 (15.6 g) and C78 (16.3g) (Wallace & Anguilano, Appendix 2.11).  
 
A small quantity of animal bone was also recovered from this feature with a single 
indeterminate fragment of calcined bone from fill C14 and three indeterminate pieces 
of burnt bone recovered from C55. 15 fragments of bone from a large-sized mammal 
were recovered from C80. McCarthy notes that most of the bones from this furnace 
were unburnt suggesting they are not related to metalworking activities (Appendix 
2.7). It is likely that the unburnt bone represents intrusive finds that became mixed up 
in the fills of the furnace accidentally. 
 
Charcoal analysis of a sample of C37 of furnace pit C34 identified only oak (Quercus 
sp.). Oak was frequently selected for use in furnaces as it could reach the high 
temperatures required for metalworking (O‟Donnell, Appendix 2.5). Charcoal analysis 
of a sample of basal fill C72, of furnace C34, also identified oak (Quercus sp.) as the 
predominant species, with lesser volumes of ash, hazel, Prunus sp. and pomaceous 
fruitwood (O‟Donnell, Appendix 2.5). 
 
A sample of coppiced oak charcoal (Quercus sp.) (1.4g) recovered from C37 was 
identified by Ellen O‟Carroll and chosen for AMS dating. The charcoal returned an 
AMS result of 1700+/-24 BP (UBA 12077). The 2 Sigma calibrated result for this was 
AD 257–409 (QUB, Appendix 2.10), indicating a date in the Iron Age/early medieval 
transitional period. Based on the fact that a later date was obtained from basal fill 
C78 (AD 427–554), this date is not thought to be accurate, and could possibly be 
explained by the possibility that either the sample was subject in some way to the „old 
wood effect‟ or alternatively that it derived from earlier residual material.  
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2.4.4 Large Shallow Pits C32, C69 and C92 
Contexts: 
Context Fill of L(m) W(m) D(m) Basic Description Interpretation 

C17 C32 2.5 2.2 0.15 Grey-black sandy silt fill. Fill of shallow pit. 

C32 N/A 2.5 2.2 0.15 Cut of a large shallow pit. Cut of pit. 

C33 C32 2.5 0.8 0.15 Mid-brown medium compact silty clay. Fill of pit. 

C66 C69 2.5 1.2 0.13 Grey silty clay with occasional charcoal. Fill of shallow spread. 

C68 C69 3.25 1.72 0.18 Mid-brown silty clay, occasional charcoal. Fill of shallow spread. 

C69 N/A 3.25 1.72 0.18 Cut of shallow feature. Shallow linear/spread. 

C70 C69 0.55 0.33 0.04 Charcoal-rich deposit, fire cracked stone. Fill of shallow spread. 

C91 C92 1.16 0.9 0.29 Dark brown clay with bone, occ. charcoal. Fill of pit. 

C92 N/A 1.16 0.9 0.29 Cut of sub-angular pit. Cut of sub-angular pit. 

 
Finds: 
Context  Find Number Material Period Description 

C17 E3124:17:1 Iron Unknown Knife blade 

 
Interpretation: 
The precise function and date of these three shallow pits and whether they were 
interrelated is unclear; however, the fact that they all contained animal bone and a 
degree of charcoal might point to a tenuous connection. 
 
An iron knife blade was recovered from C17, a fill of C32; however, it does not have 
any distinguishing marks from which to date it (Mac Dermott, Appendix 2.4.1). This 
feature also contained animal bone from medium and large-sized animals (McCarthy, 
Appendix 2.7). Charcoal analysis of a sample of C17 identified a mixture of 
pomaceous (Maloideae sp.), hazel (Corylus avellana sp.), oak (Quercus sp.) and ash 
(Fraxinus sp.) (O‟Donnell, Appendix 2.5). Two small nodules of irregular-shaped slag 
were also recovered from fill C17 (Wallace & Anguilano, Appendix 2.11).  
 
The other pits (C69 and C92) also contained small quantities of animal bone with fill 
C68, of pit C69, producing a molar from an adult horse and four indeterminate burnt 
fragments, while fill C91, of pit C92, contained a fragmented bovine tooth, three 
medium-sized mammal fragments, two large-sized mammal fragments and one 
indeterminate piece of burnt bone (McCarthy, Appendix 2.7). Charcoal analysis of a 
sample of C91, in pit C92, identified a mixture of hazel (Corylus avellana sp.), ash 
(Fraxinus sp.), pomaceous (Maloideae sp.), alder (alnus sp.), Prunus sp and oak 
(Quercus sp.) (O‟Donnell, Appendix 2.5). 
 
2.5 Phase 4: Modern Activity 
Modern activity on the site comprised a spread, a borehole and the topsoil layer. 
 
2.5.1 Topsoil 
Contexts: 
Context Fill of L(m) W(m) D(m) Basic Description Interpretation 

C1 N/A N/A N/A 0.35 Brown grey sandy garden soil. Topsoil. 

 
Finds: 
Context  Find Number Material Period Description 

C1 E3124:1:1 Pottery 18th–19th century. Glazed red earthenware. 

C1 E3124:1:2 Iron Unknown. Badly corroded nail head. 

C1 E3124:1:8 Iron Unknown. Badly corroded nail head. 
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Interpretation: 
The topsoil is similar to garden soil comprising silts, sands and gravels. It was 
consistent in depth and composition, with an average depth of 0.3–0.4m throughout, 
but also adhered to the slight slope in the subsoil from north-east to south-west.  
 
A single sherd of pottery was recovered from the topsoil. This was a sherd of black 
glazed red earthenware dated to the 18th or 19th century (Doyle, appendix 2.2). Two 
undated iron nail heads were also recovered (Mac Dermott, Appendix 2.4.1). 
 
2.5.2 Spread and Borehole 
Contexts: 
Context Fill of L(m) W(m) D(m) Basic Description Interpretation 

C63 N/A 7.1 1.3 0.03 Shallow spread of small stones Modern spread. 

C89 N/A 1.3 N/A N/A Cut of modern bore-hole Modern bore-hole. 

C90 C89 0.18 0.12 N/A Gravel fill of a modern bore-hole Modern bore-hole. 

 
Finds: 
Context  Find Number Material Period Description 

C63 E3124:63:1 Iron Unknown Badly corroded nail fragment  

 
Interpretation: 
Modern features on the site included a metal bore-hole which cut through the large 
shaft furnace and a modern spread which contained a badly-corroded iron nail (Mac 
Dermott, Appendix 2.4.1). 
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3 SYNTHESIS 
 
The synthesis presents the combined results of all of the archaeological analysis 
carried out at Grange 2. This includes the analysis of the physical and archaeological 
landscape, the compilation of information gathered during research on the site type, 
date, and function, and the results of the excavation and specialist analysis of 
samples taken during the course of on-site works. 

 
3.1 Landscape Setting 
The topography from Navan to Kells is generally flat and gently undulating lowland. 
The area is characterised by a patchwork pattern of high quality agricultural fields as 
well as mature hedgerows. The River Tolka and its tributaries drain much of southern 
part of County Meath. The Blackwater drains most of north Meath, flowing just east of 
Kells and is fed by a number of significant tributaries such as the Moynalty River and 
Yellow River. 
 
The geology of Meath consists of solid and glacial geology. The solid geological 
formations are mostly of Palaeozoic age dating between 545–290 million years ago 
(Finch et al. 1983, 9). The solid geology of the area through which the road traverses 
is dominated principally by carboniferous limestone, which provides the basis for the 
nourishing, calcium-rich pastures that are seen throughout much of County Meath. 
The outcome of geological activity from other periods can be seen in the Namurian 
shales, which form a number of the hills in the area, such as the Hill of Tara and 
Skreen, and the Ordovician and Silurian shale and sandstones, which form the 
underlying geology of Kells and the surrounding area. 
 
The overburden in this area consists of stiff silts overlying glacial till. Bedrock is likely 
to be found c. 5 m below ground level and to be limestone. Generally, the area 
surrounding Kells is characterised by relatively low ice marginal ridges, eskers, and 
kame and kettle topography (Finch et al. 1983; Meehan 1999) dominated by sand 
and gravel units. Overall, this area is very hummocky with some interspersed peat 
bogs and badly drained hollows (Meehan 1999). 
 
The overlying soils of County Meath are mostly classified as grey-brown podzolics 
which are good all-purpose, well drained soils used for both arable and pastoral 
farming. The overlying soil of the Kells area is brown earths, which are well-drained, 
mature soils which are generally ideally suited to arable farming. A detailed survey of 
the soils of County Meath is provided by Finch et al. (1983). 
 
Grange 2 was located at 73m above sea level in a relatively flat sub-rectangular 
shaped field in pasture. The field was bounded on three sides by mature hedgerows 
and bound to the north by a farmhouse and a third class road. The site was located 
in the south-east area of the field and the nearest watercourse was a stream located 
about 400m to the north-east. There are recorded monuments in the vicinity that are 
likely to date to the early medieval or medieval periods and some of the activity at the 
adjacent site of Grange 3 is dated to the early medieval period.  
 
3.2 The Archaeological Landscape – Early Neolithic, Iron Age–Early 

Medieval 
The known archaeology within the surrounding landscape was assessed in order to 
establish the level and type of activity in the surrounding area in the past, as part of 
the general research relating to sites along the scheme and the specific research 
relating to Grange 2. This included a review of information from the Record of 
Monuments and Places, previous excavations and other relevant documentary 
sources including mapping and other sites excavated as part of the M3 scheme. The 
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excavated archaeology at Grange 2 has been identified as being Iron Age and early 
medieval in date. 
 
3.2.1 General Early Neolithic Landscape of the Scheme  
Extensive settlement and funerary activity dating to the Neolithic period (c. 4000–
2500 BC) has been identified in advance of the M3 Clonee–North of Kells Contract 4 
Road Scheme. County Meath has a number of well-known burial/ceremonial centres 
which is indicative of a large and well established Neolithic population. These 
encompass the large passage tomb complexes at Newgrange and Loughcrew to the 
less widespread court and wedge tombs at Cornaville North (ME001:005) and 
Edengera (ME002:037-001). Until recently, comparatively little evidence of the wider 
settlement and domestic activities of these communities were known. In recent years, 
as a result of nationwide development and infrastructure projects, a number of 
dwellings and settlement sites dating to this period have been uncovered. These 
discoveries provide us with an insight into the domestic and familial aspects of this 
society, beyond the more obvious upstanding funerary monuments. Discoveries in 
advance of road schemes and other linear projects, such as the M1 Northern 
Motorway Drogheda Bypass, the M3 Clonee–North of Kells, the N2 Ashbourne 
Bypass and the Dunshaughlin to Castletown Tara Sewerage Scheme, have 
contributed to the growing number of Neolithic discoveries in Co. Meath. Contract 4 
of the M3 Clonee–North of Kells Road Scheme, in particular, has provided for the 
identification of an expansive prehistoric landscape including, at least, eight early 
Neolithic houses with associated structures, as well as evidence of middle Neolithic 
activity, late Neolithic ceremonial deposits and a late Neolithic timber circle 
(McLoughlin and Walsh 2008, 20). 
 
Funerary and Ritual Activity 
No early or middle Neolithic funerary activity was uncovered along Contract 4 of the 
M3 Road Scheme, however, late Neolithic ceremonial activity has been identified at a 
number of sites. At Kilmainham 3 (Whitty 2010a) two rectilinear structures and a 
timber circle, defined by 40 postholes, were excavated, both of which were 
associated with high concentrations of burnt bone, flint artefacts and late Neolithic 
Grooved Ware pottery. The site excavated at Kilmainham 1C (Walsh 2010) also 
produced sherds of Grooved Ware pottery and a near-complete Grooved Ware pot. 
Grooved Ware pottery was also associated with a group of pits or a possible 
structure at Phoenixtown 5 (Coughlan 2010). Grooved Ware appears in the early 
third millennium BC in Ireland as the distinctive flat bottomed flowerpot-shaped 
pottery (Malone 2001, 242) and is primarily found associated with funerary/ritual 
activity in the Irish context. Pits and postholes associated with grooved ware have 
also been excavated at Bettystown (Eogan 2000), Fourknocks (King 1999) and 
Ninch, Laytown (Eogan and Reid 2002) amongst others.  
 
Other Neolithic funerary and ceremonial activity in the county is dominated by large 
tomb complexes. The Hill of Tara is situated approximately 20km to the south-east of 
Kells. Contract 2 of the M3 Clonee–North of Kells Road Scheme passes through the 
environs of this complex. The Tara complex dates from the Neolithic onwards and 
was subject to excavations by Seán P. Ó‟Ríordáin in the 1950s. The excavations 
carried out at Duma na nGiall (The Mound of the Hostages) not only confirmed that it 
was a passage tomb but also that it was reused for burial during the early and middle 
Bronze Age (O‟Ríordáin 1955; Roche 2002, 20). Another complex comprising a 
number of passage tombs is that of Loughcrew, located 15km to the west of Kells. 
The archaeological landscape of Sliabh na Calliagh (on which the Loughcrew 
cemetery is situated) covers at least eight townlands, but the whole area is usually 
referred to in publications by one townland name, that of Loughcrew (Halpin and 
Newman 2006, 314). This archaeological landscape contains a number of prehistoric 
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features, the most frequent being passage tombs, seven of which are located at 
Corrstown, while directly to the west another seven are located at Newtown. In 
addition to these tombs, cairns, passage tomb art and standing stones are ubiquitous 
throughout this expanse. In recent years this complex has become the subject of 
increased interest for researchers and archaeologists. Most notably work undertaken 
by the Loughcrew Landscape Project, pioneered by the Cambridge University Unit, 
addresses the surrounding landscape with a view to better understand the 
occupation of these monuments. In association with Irish archaeologists and the use 
of lidar data, field checking and similar techniques, it has become evident that the 
surrounding landscape at Loughcrew, specifically to the north, had a much higher 
density of prehistoric activity than was initially held, with further sites of interest 
associated with the prehistoric complex being uncovered (Shell 2005, 1). Ancient 
field boundaries, a set of small enclosures (with low surrounding bank and no 
obvious ditch) and a pair of aligned post/pit features associated with a standing 
stone, to name but a few, have been discovered as a result (Shell 2005, 3). 
 
A similar project is currently being undertaken to the east of Kells in the area of the 
Boyne Valley. The area known as Brú na Bóinne, focusing on the major passage 
tomb complexes of Knowth, Dowth and Newgrange, was inscribed as a Unesco 
World Heritage Site in 1993 (Smyth 2009, vi). A research agenda has been 
developed as a result of this project and a number of themes associated with these 
sites are currently being investigated. The area surrounding Knowth, Dowth and 
Newgrange incorporates at least 24 passage tombs among a number of other 
prehistoric features including pit circles, Neolithic houses, enclosures, passage tomb 
art, standing stones and cairns. Extensive analysis of the seeds and pollen collected 
during the excavations of the passage tombs have yielded a relatively detailed 
picture of the land use since the time of their construction, around 3200 BC 
(Groenman-van Waateringe and Pals, 1982; Groenman-van Waateringe, 1984; 
Collins, 1997; Brooks and Farrell 2005). The location of these sites is significant, in 
that they occur along the banks of the River Boyne; a feature which no doubt 
impacted on this concentration of ritual and burial activity. The river formed an 
important route-way that would have facilitated trade and communication. The core of 
the aforementioned passage tomb complex at Loughcrew is situated c. 10km from 
the River Blackwater which flows in a south-easterly direction, along the northern end 
of Kells Town, and joins the River Boyne at Navan. This association suggests that a 
route-way could have existed between the Loughcrew and Boyne Valley complexes.  
 
Settlement Activity 
Neolithic settlement sites were excavated as part of the M3 Clonee–North of Kells 
Contract 4 Road Scheme excavations, many of which yielded evidence of early 
Neolithic buildings, while no clear evidence of middle or late Neolithic 
buildings/houses were found, with the exception of a possible late Neolithic structure 
at Phoenixtown 5 (Coughlan 2010). Five early Neolithic structures/houses dating to c. 
3700–3500 BC were discovered in the townlands of Kilmainham and Cookstown 
Great, while two were excavated at Town Parks and another was excavated at 
Gardenrath (McLoughlin and Walsh 2008, 20). These sites were identified within 3km 
of each other to the south of Kells town. The majority of the structures/houses were 
rectangular in plan with the exception of a building with a rough square plan at 
Gardenrath 2 (Bayley 2010a). Each of these sites had additional settlement features 
associated with them such as pits and postholes. A number of Neolithic houses have 
been discovered throughout Co. Meath especially in recent years. Early Neolithic 
rectangular houses form an impressive corpus of material but there is also an 
important body of evidence for circular houses in the middle and late Neolithic 
periods (Grogan 2004, 103). To date five rectangular houses have been recorded at 
Knowth (Eogan 1984) as well as an additional nine circular houses (Grogan 2004, 
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105). Other sites in Co. Meath demonstrating a presence of circular Neolithic 
structures include Claristown (Russell 2003) and Slieve Breagh (Grogan 1996; 
Grogan 2004, 111), as well as Mulhuddart (Stafford 2002) and several at Newgrange 
(O‟Kelly et al. 1983). A rectangular Neolithic house was excavated at Cruicerath in 
Co. Meath (O‟Carroll 2008) and a number of artefacts dating to this period were 
recovered from the site. A further rectangular house was discovered at Newtown as a 
result of archaeological monitoring of topsoil removal on the BGE north-eastern 
Pipeline, Phase 3 (Halpin 1991). Neolithic structures were also identified as part of 
the M3 Clonee–North of Kells Contracts 1–3 & 5 excavations. A Neolithic structure 
was excavated at Johnstown 1 (Elder and Ginn 2009) and at Skreen 2 (O‟Neil and 
O‟Hara 2009). A circular house with associated pits was excavated at Drumbaragh 1 
(Danaher and O‟Hara 2009) and has also returned a late Neolithic date. 
 
The construction of the M1 Northern Motorway Drogheda Bypass located c. 25km 
east of Kells has also resulted in the excavation of a number of Neolithic sites. This 
project led to the discovery of a circular Neolithic structure at Sheephouse (Moore 
2003a) and evidence of a rectangular structure at Platin (Moore 2003b); both are 
located in Co. Meath on the southern side of the River Boyne. Additionally two 
rectangular Neolithic buildings were discovered at Coolfore (Ó Drisceoil 2002) and a 
further five circular Neolithic houses were excavated at Balgatheran to the north of 
the river (Ó Drisceoil 2003). It is likely that Neolithic houses are located in association 
with additional structures as demonstrated at Knowth and Balgatheran, however, 
most developments are linear and only allow a narrow sample of the landscape to be 
excavated. The open area excavation facilitated by the large intersection at 
Kilmainham/Cookstown Great on the M3 Clonee–Kells Contract 4 Road Scheme 
demonstrates that in some cases these settlements may be very widespread, 
extending over very large areas, rather than just being individual or small clusters of 
buildings. Agglomerated settlement appears to be a feature of the early, middle and 
late Neolithic alike (Grogan 2002, 524) and the results from the present road scheme 
reinforce this theory. Many of the Neolithic structures were excavated in close 
proximity to one another, specifically in the northern half of this scheme.  
 
It also remains to be seen whether clusters of buildings represent contemporary 
occupation or if they are the result of settlement spread over time (Smyth 2006, 236). 
At Knowth there are five phases of Neolithic settlement (Grogan, 2002, 522) and, 
similarly, at Newgrange it has been suggested that there was a longer pattern of 
occupation by smaller groups (Cooney and Grogan 1994; Grogan 1996; 2002; 2004, 
112). This settlement drift has important implications for an understanding of 
Neolithic social and settlement patterns and suggests long-term permanence of 
occupation at least on some sites (Grogan 2004, 112). 
 
Further evidence of Neolithic activity is evident in Co. Meath through the discovery of 
pits, domestic refuse, pottery sherds and lithic finds. One of the many examples 
throughout the county are the prehistoric lithics that were discovered in association 
with deer antler, animal bone, wood and hazelnut shells, discovered beneath a burnt 
mound at Leshemstown (Tobin 2008) as part of the Dunshaughlin to Castletown Tara 
sewerage scheme. The N2 Finglas–Ashbourne road scheme has also revealed 
similar activity and artefacts at Harlockstown (O‟ Connor 2007) and Fleenstown Little 
(Murray 2007). The Neolithic activity revealed as a result of the excavations of the 
M3 Clonee–North of Kells Contract 4 Road Scheme has significantly contributed to 
our understanding of the prehistoric landscape of Co. Meath. As a result further 
emphasis is being placed on the domestic and habitual activities of these 
communities and there distribution is becoming more apparent and widespread. 
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3.2.2 General Iron Age Landscape of the Scheme 
A small number of features dating to the Iron Age period (800 BC–AD 500) were 
excavated in advance of Contract 4 of the M3 Clonee–North of Kells Road Scheme. 
This primarily comprised of industrial activity including metalworking furnaces and 
cereal drying kilns while possible funerary evidence in the form of two ring-ditches 
was also identified. Within the wider landscape there are important Iron Age foci, 
most notably Tara. The Tara complex dates as far back as the Neolithic and includes 
the passage tomb known as the Mound of the Hostages. The site was occupied 
throughout prehistory as a place of burial and ritual and continued in use into the Iron 
Age when it became the seat of the high Kings of Ireland. The complex served as a 
Royal site during the Iron Age and consisted of a hilltop enclosure known as Ráth na 
Rígh (Roche 2002). This site played a major political and ceremonial role in Ireland 
during this period.  
 
Brú na Bóinne, to the east, was also a major Iron Age centre; a large Iron Age ditch 
surrounds one of the Passage Tombs at Knowth (Eogan 1995) and a house/houses 
were constructed in the centre of the large tumulus at the site (Eogan 1971). Further 
afield, Iron Age occupation has also been recorded at Site 17, Lagavooren (Murphy 
& Clarke 2003), and at Site 2, Sheephouse, Co. Meath (Moore 2003), both of which 
were excavated in advance of the M1 Drogheda Bypass and showed evidence of 
occupation prior to this period. A semi-circle of postholes indicate the presence of a 
hut at Claristown 2 (Russell 2003a), approximately 40km ESE of Kells, and, similarly, 
a circular hut structure, also dating to the Iron Age, was excavated at Colp West, 
located just outside Drogheda town (Clarke & Murphy 2003).  
 
Other important excavated sites dating to the Iron Age in Co. Meath include the 
double banked earthwork at Teltown (Waddell & O‟Brien 1998) which lies 
significantly close to the Contract 4 excavations, approximately 3km east of 
Nugentstown. While Kells has been widely recognised as a dun settlement in the Iron 
Age, it is also contested that it is more likely that a prehistoric dun was located on the 
Hill of Lloyd, immediately west of the town, where a trivallate ringfort (ME017:054) is 
positioned. The location of the Contract 4 M3 Road-Scheme excavations coincides 
with the location of an old thoroughfare in the region. Kells is located along an 
ancient route-way known as the Slí Assail. The Slí Assail is one of five Slíte or main 
highways which, according to the Annals of the Four Masters, all led to Tara (Geissel 
2006, 9). This road extended on an east–west trajectory from Drogheda towards 
Rathcroghan (Geissel 2006, 10).  
 
Settlement and Industrial Activity 
Along Contract 4 of the M3 Clonee–Kells Road Scheme Iron Age activity was 
identified at the multi-phase site of Kilmainham 1C (Walsh 2010), in the form of a 
ditch, and cereal drying kilns. A pit, also dating to the Iron Age, was excavated at 
nearby Kilmainham 2 (Bayley 2010b) (510–387 BC) while further evidence of rural 
industrial activity was excavated at Grange 3, in the form of a furnace pit and 
associated pits (E3123: Kelly 2010a). Similarly, extensive metalworking activity was 
also excavated at Grange 2 (possible shaft furnace: AD 257–409 and 427–554). Pits 
of unknown function were excavated at Cookstown Great 1 (Lynch 2010b) and a 
posthole at Kilmainham 3 (Whitty 2010a) has also been dated to this period (51 BC–
AD 52). A waterhole associated with burnt mound activity was excavated at 
Cookstown Great 3 (McLoughlin 2010) and returned an early Iron Age date; 
however, Bronze Age dates were also recorded at the site indicating a continuity of 
use of these features over a long time span. Similarly, a burnt mound was excavated 
at Colp West, approximately 35km east of Kells, which also returned an Iron Age 
date (Clarke & Murphy 2003). Additional Iron Age industrial activity was excavated 
along Contract 1, 2, 3 & 5 of the M3 Clonee–North of Kells Road Scheme in Co. 
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Meath. Kilns and bowl furnaces were excavated at Dunboyne 2 (O‟Hara 2009a) and 
a bowl hearth was uncovered at Ballinter 1 (Linnane 2008b). A middle Iron Age metal 
working area was recorded at Rath Hill 1 (Elder & O‟Hara 2009) and iron working 
features were excavated at Chapelbride 1 (Danaher & Ginn 2008). Kilns, pits and 
hearths were excavated at Johnstown 2 (Schweitzer & Ginn 2008a), kilns dating to 
the late Iron Age/early medieval period were excavated at Skreen 3 (O‟Neill 2009) 
and some activity including a kiln dating to this period, was uncovered at Pace 1 
(Elliott, Clarke & Ginn 2008). A series of large enclosures and associated features 
dating to the Iron Age were recorded at Garretstown 2 (Rathbone 2009a) and pits, 
including ephemeral features also dating to this period, were excavated at Roestown 
4 (Linnane 2008a), Kennastown 2 (Martin 2009a) and Macetown 1 (Martin 2009b).  
 
Funerary Activity 
Three sites on the present section of the M3 Clonee–North of Kells Road Scheme 
had evidence of funerary activity. A ring-ditch (384–207 BC) was excavated at 
Commons of Lloyd (Whitty 2010b), close to the Iron Age ring-fort ME017:054, while 
cremation pits were also recorded at Grange 1 (Lynch 2010a) and Grange 2 (46 BC–
AD 56). A glass bead was recovered from one of the tentatively identified cremations 
excavated at Grange 2 (ibid.). A large ring-ditch at Cakestown Glebe 2, close to the 
commons of Lloyd example, may also date to the Iron Age (AD 28–128). In addition 
to these sites, funerary activity dating to this period is evident throughout the county. 
Two unprotected inhumations associated with grave goods, including glass beads, 
were excavated at Knowth (Eogan 1977) while at Raffin Fort a structure surrounded 
by circular pits has been interpreted as having a ceremonial function (Newman 
1993). An Iron Age cemetery was excavated at Bettystown (Meenane 2000) and a 
late Bronze Age/early Iron Age ring-ditch was discovered at Ninch Laytown (Eogan & 
Reid 2002); the upper fills of this feature have been dated to the Iron Age indicating 
re-use of this monument. An Iron Age double ring-ditch was also excavated at 
Cookstown (Clutterbuck 2007b), approximately 30km to the south-east of Kells, and 
a small ring-barrow uncovered at Harlockstown (O‟Connor 2007), located 
approximately 5km further to the south-east of Cookstown, has also been dated to 
this period. A number of sites excavated as part of the Contracts 1, 2, 3 & 5 of the M3 
Clonee–North of Kells Road Scheme also yielded evidence of Iron Age funerary 
activity. Ring-ditches with associated pits and possible cremations were excavated at 
Ardsallagh 1 (Clarke & Carlin 2008) and Castlefarm 1 (O‟Connell & Clarke 2009). 
Similar activity was excavated at Johnstown 4 (Elder & Ginn 2009), although this 
activity has been dated to the late Bronze Age/early Iron Age. Ring-ditches dating to 
the Iron Age were recorded at Lismullin 1 (O‟Connell 2009) and Collierstown 1 
(O‟Hara 2009b), while the ring-ditches excavated at Ardsallagh 2 showed signs of re-
use throughout the Iron Age (Clarke 2008). A small amount of funerary activity was 
dated to the Iron Age at Knockmark 1 (Schweitzer & Ginn 2008b) and a penannular 
gully, which has been identified as a possible ring-ditch dating to the Iron Age, was 
excavated at Chapelbride 4 (O‟Hara, Gallagher & Ginn 2009). 
 
Excavations along Contract 4 of the M3 Clonee–North of Kells Road Scheme have 
mainly uncovered evidence of rural industrial activity. The small amount of funerary 
activity and lack of settlement evidence along the route is intriguing. It is possible that 
Contract 4 of the M3 Clonee–Kells Road Scheme, merely by coincidence, avoided 
settlement activity dating to the Iron Age. Much of the activity uncovered can be 
described as ephemeral and it is possible that other sites in the region, such as 
Teltown and Kells, sustained at least some, if not the majority, of the population at 
this time. 
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3.2.3 General Early Medieval Landscape of the Scheme 
The early medieval period (AD 500–AD 1100) was one of the most significant periods 
of social, ideological, environmental and economic change in Ireland (O‟Sullivan, 
McCormick, Kerr, Harney 2008, 1). Settlement activity was widespread throughout 
the county and much of this activity is still visible in the landscape today, typically in 
the form of ringforts and enclosures. The town of Kells is situated on a prominent 
ridge south of the river Blackwater and the placename is derived from Ceanannas 
meaning principal residence. This town is likely to have been a fording point from 
early times and, consequently, would have constituted a nucleus of activity in the 
region. The Book of Kells was created by the monks of Iona who in AD 806 fled their 
monastery following a Viking raid. The Columban monks took refuge in a new 
monastery at Kells, and it is possible that the Book of Kells was written here in Co. 
Meath. As a result St. Columbas Church, a round tower and high crosses were also 
constructed, demonstrating the wealth of this monastic community at the time. A 
market cross is recorded in Kells and the appearance of such monuments at the 
periphery of settlements emerged in the 10th century (O‟Sullivan, McCormick, Kerr, 
Harney 2008, 151) underpinning a definite early medieval date for the town. 
Evidence of early medieval settlement activity along the M3 Clonee–North of Kells 
Contract 4 Road Scheme, however, was less forthcoming; the majority of the early 
medieval activity excavated was either industrial or funerary in nature. It is possible 
that the town of Kells would have acted as the principal settlement centre for this part 
of the county.  
 
Settlement 
No contemporary settlement sites were excavated as part of the scheme, although 
numerous ring-forts and enclosures are recorded from the region, of which a 
significant number are located in close proximity to the M3 Clonee–North of Kells 
Contract 4 Road Scheme excavations. Ring-forts are listed at Cakestown Glebe 
(ME017:002-), Newrath Big (ME016:023001-) and Commons of Lloyd (ME016:015-). 
In addition to these, four enclosures are recorded at Commons of Lloyd (ME016:057-
, ME016:012-, ME016:016-, ME016:056-) and two are recorded at Grange 
(ME024:008-, ME031:041-). A number of noble sites dating to this period are also 
located in Co. Meath. Knowth was treated as a royal site, first mentioned in AD 788 
as the seat of the tribe of the Gallenga, and later associated with the Kings of the 
Northern Brega (Edwards 1990, 43) and Tara was used for early medieval 
inaugurations amongst the Uí Néill (ibid. 44). Other sites of considerable importance 
in the county are the crannóg settlements at Lagore and Moynagh Lough. The early 
medieval crannóg of Lagore (Hencken 1950–1) could certainly be interpreted as the 
island residence of kings or nobles (O‟Sullivan, McCormick, Kerr, Harney 2008, 82) 
while Moynagh Lough, also in Co. Meath (Bradley 1991), a probable lordly crannóg – 
particularly during its mid-8th century occupation phase – was clearly a place where 
various specialist craft workers resided and worked (ibid.). A variety of settlement 
sites dating to this period have been excavated throughout Co. Meath, particularly in 
recent years. Ringforts have been recorded at Raffin Fort (Newman 1990) and 
Cookstown 6 (Clutterbuck 2007a) and enclosures have been excavated at Raystown 
(Cotter 2007), Knowth (Stout 2004), Augherskea (Baker 2004a) and Ninch, Laytown 
(McConway 2003). Similar sites have also been uncovered as part of the M3 
Clonee–North of Kells Contracts 1–3 & 5 Road Scheme excavations. Early medieval 
enclosures and associated features were excavated at Johnstown 1 (Elder & Ginn 
2009), Castlefarm 1 (O‟Connell & Clark 2009), Dowdstown 2 (Cagney, O‟Hara, 
Kelleher & Morkan 2009), Garretstown 2 (Rathbone 2009a), Roestown 2 (O‟Hara 
2009c), Boyerstown 3 (Clarke 2009), Calliaghstown 1 (Reilly, Kinsella & Ginn 2009) 
and Collierstown 1 (O‟Hara 2009b).  
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Trade and Communication 
An ancient road known as the Slíghe Assail is located close to the M3 Clonee–North 
of Kells, Contract 4 excavations and would have facilitated trade and communication 
in the early medieval period. This road travelled on an east–west axis from Drogheda 
towards Rathcroghan (Geissel 2006, 10). Teltown was one of three important 
locations of an aonach, a fair held every three years (Geissel 2006, 43; Bradley 
1998, 47), and was located approximately 3km east of Nugentstown along this 
ancient route-way. It is mentioned that once in the 11th century a tailback of six miles 
(ten kilometres) of chariots and vehicles was caused by people going to the fair 
there, not counting people travelling on foot (Geissel 2006 43; Joyce 1903, 409). The 
Slíghe Assail also passed through Kells, another prominent market settlement, and 
would have facilitated the trade and communication networks between these sites 
and those further to the west. 
 
Funerary Activity 
Funerary activity was identified along the M3 Clonee–North of Kells Contract 4 Road 
Scheme in the form of eight grave cuts dating to this period (5th–6th centuries AD) 
which were uncovered at Grange 2. Various funerary sites dating to the early 
medieval have been recorded in Co. Meath. A burial ground containing up to 80 
inhumations was excavated at Ninch Laytown (McConway 2003) and a similar 
cemetery containing up to 187 inhumations was recorded at Augherskea (Baker 
2004a), as part of the Bórd Gáis Pipeline to the West excavations. A ring-ditch 
excavated at Cloncowan (Baker 2004b) showed evidence of reuse in the early 
medieval period and an inhumation cemetery associated with a settlement enclosure 
was excavated at Raystown (Cotter 2007). Four slab-lined cist burials, dating to the 
early medieval period, were excavated on the western perimeter of the passage 
grave monument at Knowth (O‟Brien 2009, 5; Eogan forthcoming) and a penannular 
enclosure, containing burials, was recorded at Colp West (Gowen 1989). More 
recently, a previously unknown early Christian settlement site was also excavated in 
this townland (Murphy 2002) which may have associations with the aforementioned 
cemetery. Funerary activity was also excavated as part of the M3 Clonee–North of 
Kells Contracts 1–3 & 5 Road Scheme excavations; inhumations associated with a 
ring-ditch were recorded at Ardsallagh 1 (Clarke & Carlin 2008) which can be 
ascribed to the transitional late Iron Age/early medieval period while an early 
medieval ferta cemetery was excavated at Collierstown 1 (O‟Hara 2009b). At 
Pottlebane 1 (Rathbone & Ginn 2008), a pit containing charred human remains was 
also dated to the early medieval period. 
 
This period also saw the introduction of Christianity to Ireland and a number of 
monasteries and ecclesiastical centres were established. The Abbey of Kells in Co. 
Meath was founded c. AD 804 by monks from Colmcille‟s foundation in Iona. An early 
medieval ecclesiastical enclosure is also recorded in the vicinity of Kells town at 
Town Parks (ME017:044025). It is also evident from the literature that in the late 
seventh and early eighth centuries in Ireland, burial in formal Christian cemeteries 
was not yet the norm, pagan burial practices were still in use and were even tolerated 
to some extent (O‟Brien 1992, 133). 
 
Industrial and Domestic Activity 
The remainder of the activity excavated along the M3 Clonee–North of Kells Contract 
4 Road Scheme was industrial in nature. Early medieval metalworking was recorded 
at Grange 3 (Kelly 2010a) and Grange 2 while kilns were excavated at Gardenrath 2 
(Bayley 2010a), Kilmainham 1A (Lyne 2010b), Grange 3 (Kelly 2010a) and at 
Kilmainham 1C (Walsh 2010) where eleven figure of eight cereal drying kilns dating 
to the Iron Age and early medieval period were recorded. Some ephemeral activity, 
in the form of pits, was also excavated at Cookstown Great 3 (McLoughlin 2010). 
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Similar activity has previously been recorded in Co. Meath. Industrial activity, in the 
form of charcoal burning kilns, was recovered at Hardwood 2 (Murphy 2004a) while 
kilns and hearths were excavated at Hardwood 3 (Murphy, 2004b). Metalworking 
activity was recorded at a settlement site at Duleek Road, Platin (Lynch 2003), and 
wells and metal-working activity was recorded at Killegland/Ballybin (McGowan 2007) 
while industrial and domestic activity was also excavated at Raystown (Cotter 2007), 
to name but a few. Pits, kilns and metal-working activity was recorded along the M3 
Clonee–North of Kells, Contract 1, 2, 3 & 5 at Bennetstown 1 (Elliott & Ginn 2008), 
Pace 1 (Elliott, Clarke & Ginn 2008), Castlefarm 1 (O‟Connell & Clark 2009), 
Berrillstown 1 (Rathbone 2009b), Blundelstown 1 (Danaher 2009), Clowanstown 3 
(Mossop 2008), Chapelbride 4 (O‟Hara, Gallagher & Ginn 2009), and Pottlebane 3 
(Gallagher, Ginn & Kelleher 2008). A field system and well were also excavated at 
Merrywell 1 (O‟Connell & Ginn 2009) and some ephemeral activity, dating to the 
early medieval period, was excavated at Pottlebane 1 (Rathbone & Ginn 2008). 
 
Of note is the lack of early medieval settlement sites, and of further interest is the 
obvious re-use of sites along the M3 Clonee–North of Kells, Contract 4. The 
aforementioned excavations exhibiting early medieval activity each also produced 
evidence of previous site occupation. Iron Age cremations and industrial activity were 
recorded at Grange 2 while related activity also excavated at this site has been dated 
to the early medieval period, however, the burial rite altered from cremation to 
inhumation. These excavations demonstrate the adjustments made to the domestic 
and funerary lifestyles of these communities in the early medieval period from those 
of the Iron Age. A socio-economic system that was based on reciprocity and 
clientship was gradually transformed into one that was based on feudal labour 
services to a lord (O‟Sullivan, McCormick, Kerr & Harney 2008, 1) and the slow 
conversion from paganism to Christianity transformed people‟s religious beliefs, 
ideologies of personhood and burial practices (ibid.). 
 
3.2.4 Archaeological Landscape of Grange 2 
Grange 2 consisted of Iron Age / early medieval metalworking activity (369–202 BC, 
46 BC–AD 56, AD 257–409, AD 427–554) and a late Iron Age / early medieval 
cemetery (AD 424–568, AD 431–571, AD 432–591). There were two newly 
discovered sites in the vicinity that contained features which were contemporary with 
Grange 2 (Figure 2). Immediately to the east, at Grange 3, ten pits dispersed across 
the site were interpreted as furnace pits where smelting or smithing activity was 
carried out during the Iron Age (Figure 7). Four dated furnace pits, ranged between 
390 BC – AD 30, while the other furnace pits are also likely to date to this period. 
This was post-dated by early medieval activity consisting of three figure of eight 
cereal drying kilns, one of which returned a date of AD 427–570, and a series of 
ditches forming a possible sub-rectangular enclosure in the north-western area of the 
site (AD 617–666, AD 669–772)(Kelly, 2010a). A hearth (AD 428–549) was located 
about 350m to the west–north-west at Grange 1 (Lynch 2010a).  
 
There were several recorded monuments in the vicinity of Grange 2 that date to the 
early medieval period (Figure 2). A rectilinear enclosure (ME024:008) was located 
about 350m to the south and an enclosure site (ME024:003) was located about 
1.2km to the NNE. A possible church site (ME024:007), which may date to the early 
medieval period, is located c. 250m to the south-west. A church site (ME024:012) 
and church (ME024:022) are located between 1.8km–2.5km to the south. A newly 
discovered medieval site (AD 1220–1281) was located c. 1.6km to the north-west at 
Phoenixtown 2 (Lyne 2010d). 
 
There was also limited early Neolithic activity at the site (3654–3527 BC). 
Contemporary late Neolithic activity was located about 1.3km to the north-west at 
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Phoenixtown 6 where a pit returned a date range of 3770–3654 BC (Figure 2) (Lyne 
2010c).  
 
3.3 Typological Background of Iron Age Metalworking Furnaces 
Furnaces, used for the smelting of ores into an iron bloom prior to the smithing 
stages, survive in the archaeological record as small shallow heat-scorched pits, 
usually oval or hemispherical in shape, containing fills of iron slag, charcoal and, in 
many cases, oxidised clay. Dense blocks of slag commonly form at the bottom of the 
furnace which have been termed plano-convex or „furnace-bottoms‟ (Scott 1990, 
155–6). A total of 30 furnaces – with approximate diameters measuring between 
0.4m and 0.7m and depths not exceeding 0.2m – were identified in advance of the 
M4 road scheme and survived as bowl-shaped pits, with heat-reddened sides and 
bases, containing slag and, in many examples, vitrified clay fragments (Carlin et al. 
2008, 94). A recent summary of furnaces associated with raths has revealed similar 
morphological characteristics and deposits, whereby they were all heat-scorched 
small pits containing charcoal, slag and burnt clay in many instances (Comber 2008, 
115–7).   
 
Much of the technology associated with the primary stages of iron production, such 
as charcoal production kilns, furnaces and smithing hearths, during the bloom 
smithing process, were located close to natural resources such as wood and 
bogland. This is not surprising because oak was the preferred fuel for charcoal 
production as it is denser and burns for longer than softer woods (Raftery 1994, 148; 
Tylecote 1962), while bog ore was more readily available and required less work to 
extract, when compared to mining, and was also a regularly renewable resource 
(Mytum 1992, 230). The primary stages of ironworking generally took place away 
from dwellings due to the dangers associated with the production, such as the risk of 
fire and the toxic nature of the process. The results from recent excavations, such as 
along the M4 (Carlin et al. 2008) and the M7/M8 (Kenny 2007), testify to this as the 
majority of furnaces were located in marginal places, availing of the limited drier and 
sloping ground, close to bog and woodland and away from settlements. Nonetheless, 
furnaces do occur within enclosed early medieval settlements in some instances, 
such as Killickaweeny, Co. Kildare (Walsh 2008), and it appears that iron smelting 
was practised occasionally within enclosures, possibly in controlled safe 
environments away from the dwellings.  
 
The ironworking processes remained largely static until the 17th century so the 
features that survive archaeologically today appear similar in form, even though they 
span the centuries between late prehistory and the later middle-ages. Diagnostic 
artefacts are also mainly absent so radiocarbon dating is vital for determining the age 
of various metallurgical features, including smelting furnaces. Radiocarbon-dated 
examples of furnaces from the M4 show that, despite their morphological similarities, 
they were in use from the beginnings of the 5th century BC until the late medieval 
period with the majority dating to the early middle ages (Carlin et al. 2008, 104). A 
number of possible furnaces along the M7/M8 (specialist metallurgical reports are 
awaited) have also produced dates spanning the middle Iron Age through to the later 
medieval period (Kenny 2007).  
 
Debates have recently focused on the arguments for (Carlin et al. 2008; Crew and 
Rehren 2002, 96; Mytum 1992, 231) and against (Pleiner 2000; Scott 1990; Raftery 
1994, 148) the existence of the low-shaft furnace in Ireland, with the former mainly 
arguing that the low-shaft furnace, in contemporary use in Britain, was more efficient 
than the bowl furnace. This view was based, to a large extent, on the experimental 
work on bowl furnaces by O‟Kelly (1961) and, later, by Tylecote (1986). Bowl 
furnaces consisted of pits containing charcoal, positioned close to an air hole, and 
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ore that were sometimes clay-lined and may have had a low dome-shaped clay roof 
(Scott 1990, 159). Low-shaft furnaces differed in that they were clay-lined whereby 
clay sides were constructed above ground to form a conical- or a cylindrical-shaped 
chimney (Carlin et al. 2008, 92). They also differed from the bowl furnace because 
the charcoal and ore were placed in alternating layers (Mytum 1992, 231). 
Archaeologically, however, it is difficult to distinguish between the two because both 
survive as heat-scorched pits containing charcoal and slag deposits and, in many 
cases, vitrified clay fragments. The presence of the latter cannot be used as 
evidence for the existence of the low-shaft furnace because bowl furnaces may also 
have been clay-lined or roofed by a clay dome. Regardless of the existence, or not, 
of the low-shaft furnace, the large number of furnaces found in excavations across 
the country demonstrate that iron smelting was an integral part of the iron production 
process and it usually occurred in marginal places, in proximity to raw materials, and 
away from settlements where the final process – iron forging – was frequently 
practised. 
 
3.4 Typological Background of Early Medieval Burials 
During the early centuries AD inhumations gradually replaced cremations and some 
Roman influences could be detected in the burial customs (Edwards 1999). O‟Brien 
(1992) notes that there is a marked increase in the occurrences of non-native 
funerary rituals in this period, including the crouched inhumations on Lambay Island. 
These burials, of crouched inhumations in unprotected dug graves, contained a 
variety of iron and bronze grave goods dating to the second half of the 1st century 
AD. Extended inhumations were introduced into Ireland shortly after the 2nd century 
AD, however, strict orientation of the individual burials did not appear to be an 
important factor until the 4th century when west–east orientations became the norm. 
This makes the preference for a west–east orientation merely pre–Christian in origin 
and, as such, cannot be used to differentiate pagan and Christian graves (ibid.).  
 
Pagan and Christian burial customs were practiced simultaneously during this period 
and there is no standard burial form for this period. Extended inhumations without 
grave goods became common, although grave goods could feature in some burials. 
Both isolated burials and cemeteries are known. Some burial sites have a focus 
point, being associated with an earlier earthen monument, with some secondary 
inhumations being placed in earlier burial mounds, while others were placed within 
an enclosing element. Burials were often orientated approximately west–east with the 
cranium to the western end, occurring both in simple dug graves and in stone cists 
(Edwards 1999). 
 
Monastic graveyards were generally reserved for the burial of clerics and high-
ranking individuals prior to the 7th century and it was generally only after this period 
that the laity were interred in such places (O‟Brien 2003). During the 7th century, the 
increasing power and influence of the Church and the rising popularity of the „cult of 
relics‟ provided the impetus for burial in cemeteries attached to the major 
ecclesiastical sites; however, many communities continued to bury their dead in 
ancestral or familial cemeteries and there is strong documentary evidence to suggest 
that conversion to Christianity did not necessarily mean the subsequent internment 
into a Christian cemetery, thus Pagans and Christians could be buried together in an 
ancestral cemetery (Edwards 1999). Thus pagan burials were still known and 
tolerated until the 7th century. 
 
O‟ Brien (1999) notes that, at the start of the early medieval period, burials are often 
located in prominent positions overlooking, or close to, a natural boundary, 
represented by a river, the coastline, a bog, or a ravine. Many are reused prehistoric 
(or ancestral) burial mounds, known to the Irish as ferta. Ancestral burial mounds, or 
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ferta, had a crucial role to play as territorial boundary markers in early Irish law, 
especially concerning territorial claims (ibid.).  
 
3.5 Summary of the Excavation Results 
Three phases of archaeological activity were identified on the site. The earliest phase 
comprised limited evidence of early Neolithic activity in the form of two pits. Sherds of 
early Neolithic carinated bowl pottery, and the only flints from the site, were 
recovered from these pits. This phase was followed by metalworking activity in the 
Iron Age (Phase 2); activity which is likely to have been associated with furnace pits 
excavated on the adjacent site of Grange 3 (E3123: Kelly 2010a). The transitional 
period from late Iron Age to early medieval was represented by eight graves oriented 
east–west with the crania to the west (Phase 3). Three of the burials were dated (two 
by skeletal remains and one by a charred hazelnut shell included in the grave fill), 
returning similar date ranges from AD 424–591. Human skeletal material was only 
recovered from seven of the graves, although it is thought that the eighth grave may 
also have contained human remains which did not survive. The majority of graves 
contained only severely fragmented and poorly preserved remains and Skeleton 4 
(grave cut C73) was represented by tooth enamel „shadows‟ only (Coughlan, 
Appendix 2.9).  
 
A shaft furnace associated with a large quantity of iron smelting slags returned two 
dates; one for the Iron Age and another for the late Iron Age/early medieval transition 
(AD 257–409 and AD 427–554, as stated in QUB Appendix 2.10). It has been 
suggested by Lyons that the latter of the two dates (albeit both came from basal fills), 
was provided by a large quantity of carbonised cereal grains in Context 78. This 
evidence has been interpreted as a reliable indication of cereal drying activity which 
took place within the feature prior to it being used as a shaft furnace (for this 
interpretation see Lyons in Appendix 2.6, section 4.2). This reading is problematic as 
it does not allow for the earlier date, also yielded from another basal fill (i.e. Context 
37), provided by an oak sample (see QUB Appendix 2.10). It is possible that the oak 
sample was either residual or susceptible to “old wood effect”. It should also be noted 
that Lyons concedes, however, that soils from a number of sources may have been 
used as padding or levelling deposits within the shaft furnace cut to facilitate its 
construction (see Lyons 2.6 section 4.2). The discovery of this shaft furnace is highly 
significant due to the fact that, to date, it is the only excavated furnace from Ireland 
with a well-preserved sunken clay shaft feature found in situ (Wallace and Anguilano, 
Appendix 2.11).  
 
3.6 Summary of the Specialist Analysis 
A number of specialists provided analysis of samples and artefacts recovered from 
the site as part of the post-excavation works. This work in part formed the basis for 
the dating evidence for the site. The detailed reports on the results of all analysis are 
in Appendix 2. 
 
Prehistoric Pottery Analysis 
The site produced a small assemblage of six sherds (weight: 15g) representing at 
least two early Neolithic carinated bowls (Grogan and Roche, Appendix 2.1). 
 
Post Medieval Pottery Analysis 
The pottery assemblage from Grange 2 contains one sherd of 18th–19th century post 
medieval pottery (Doyle, Appendix 2.2). 
 
Lithics Analysis 
The excavation yielded no chipped stone artefacts, but two pieces of flint were found 
during soil sample processing. Both pieces of flint were recovered from pits thought 
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to date to the early Neolithic and although both pieces are fragmentary and 
diminutive, they are probably knapping debitage, indicating the reduction of flint in the 
vicinity of the site. The artefacts are not technically connected, nor are they 
chronologically or morphologically diagnostic, and, consequently, their period of 
production cannot be determined (Nelis, Appendix 2.3).  
 
Small Finds Analysis 
Metal Finds 
A thin knife blade (E3124:17:1), with a straight back, was found in pit C32. It has no 
tang or other distinguishing features. Three badly corroded nail fragments, from the 
topsoil layer and a field boundary feature, are probably relatively modern 
(MacDermott, Appendix 2.4.1). 
 
Glass Bead 
One plain blue glass bead was recovered from a pit to the north of the site (C31). 
Plain blue glass beads without special characteristics are long-lived. They occur in 
Ireland from the Iron Age through to the early medieval and Viking periods. There are 
many examples from Irish sites dating approximately to the seventh-tenth centuries 
(Johnson, Appendix 2.4.2).  
 
Charcoal and Wood Species identification 
Charcoal was identified from fifteen contexts from Grange 2, dating to the Neolithic, 
Iron Age and early medieval period. Eight wood taxa were identified, indicating the 
site was located close to a mosaic of different woodland types. The results are 
dominated by hazel and oak, which were identified from each time period (O‟Donnell, 
Appendix 2.5). 
 
Analysis of Plant Remains 
Six samples associated with C8 (fill of pit C46), C12 (fill of pit C46), C38 (fill of Grave 
SK 6), C60/61/65 (fill of pit C62) and C72 and C78 (both fills of furnace C16/34) were 
selected for archaeobotanical analysis. The carbonised plant remains assemblage 
contained predominantly barley with much lesser oat and wild taxa, in the form of 
Polygonum sp. (knotgrass). These crops are typical of a medieval cereal 
assemblage, suggesting that medieval crop drying activities were being undertaken 
at Grange 2. The fill of grave cut C39 contained fragments of hazelnut shell (Lyons, 
Appendix 2.6).  
 
Animal Bone Analysis 
Small quantities of burnt and unburnt animal bone were dispersed across the site 
and came from the inhumations, a variety of pits and the large furnace C16/C34. The 
analysis of the bones identified the presence of domestic horse and cattle on the site 
(McCarthy, Appendix 2.7). 
 
Burnt Bone Analysis 
A small quantity of burnt bone was identified in the fill of a single pit (C31), which was 
reasonably interpreted as a possible cremation burial at the time of excavation. 
Osteological assessment failed to identify any supporting evidence for this 
interpretation with the assemblage comprising of undiagnostic and animal bone 
fragments only (Coughlan, Appendix 2.8).   
 
Human Skeletal Remains Analysis 
A total of eight graves were identified, however, human skeletal material was only 
recovered from seven of these. Preservation of the remains varied, although the 
majority of graves contained only severely-fragmented and poorly-preserved 
remains.  Based on the poor levels of preservation affecting some of the remains, 
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most notably Skeleton 4 which survived as tooth enamel „shadows‟ only, it is possible 
that the eighth grave contained a burial but that the bone did not survive.  
 
Of the seven inhumations presented for analysis, only two could be assigned a sex, 
with Skeleton 1 determined to be possibly female and Skeleton 2 determined to be 
possibly male. Determination of age was also problematic and only one individual 
could be assigned to a specific age category.  Both the pelvic and dental features of 
Skeleton 3 suggested that this individual was a young adult (17–25 years) at time of 
death. Of the remaining six individuals, two were aged as later adolescent/adult, 
three were assigned to the broad „adult‟ age category and one could not be assigned 
an age, as only a small number of tooth „shadows‟ survived embedded in 
surrounding clay (Coughlan, Appendix 2.9). 
 
Radiocarbon Dating 
A total of eight samples were selected for AMS radiocarbon dating and returned 
dates in the early Neolithic, Iron Age and early medieval period (QUB, Appendix 
2.10).  
 
Early Neolithic 
One sample of charred hazelnut shell recovered from the fill of pit C29, returned an 
AMS result of 4819+/-27 BP (UBA 12074). The 2 Sigma calibrated result for this was 
3654–3527 BC  
 
Iron Age 
A sample of ash charcoal recovered from fill C24 of pit C31 returned an AMS result 
of 2000+/-23 BP (UBA 12075). The 2 Sigma calibrated result for this was 46 BC–AD 
56.  
 
A sample of hazelnut shell recovered from fill C61/65/60 of furnace pit C62 returned 
an AMS result of 2210+/-25 BP (UBA 12078). The 2 Sigma calibrated result for this 
was 369–202 BC.  
 
A sample of oak charcoal (coppice material) recovered from fill C37 of furnace pit 
C34 returned an AMS result of 1700+/-24 BP (UBA 12077). The 2 Sigma calibrated 
result for this was AD 257–409.  
 
Early Medieval 
A sample of barley recovered from fill C78 of furnace pit C34 returned an AMS result 
of 1561+/-24 BP (UBA 12079). The 2 Sigma calibrated result for this was AD 427–
554.  
 
A sample of hazelnut shell recovered from fill C38 of grave SK6 (C39) returned an 
AMS result of 1537+/-28 BP (UBA 12076). The 2 Sigma calibrated result for this was 
AD 432–591.  
 
Two samples of human bone recovered from the fills of graves SK1 (C43) and SK3 
(C49) returned AMS results of 1544+/-23 BP (UBA 13957) and 1558+/-31 BP (UBA 
13958). The 2 Sigma calibrated results for these were AD 424–568 and AD 428–549 
respectively.  
 
Metallurgical Analysis 
This site and associated metallurgical material is highly significant in terms of Irish 
iron-working technology due to the close association of residues with a well-
preserved sunken funnel shaped shaft furnace dated to Cal AD 257–409 / AD 427–
554 (2 sigma) (as confirmed in QUB Appendix 2.10). The metallurgical assemblage 
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from Grange 2 consists predominantly of iron smelting slags and associated baked 
and vitrified clay lining material from the smelting furnace. To date, Grange 2 is the 
only excavated furnace with a well-preserved sunken clay shaft feature intact; the 
majority of excavated furnaces consist mainly of a sunken smelting pit and 
occasional associated fragments of baked clay (Wallace and Anguilano, Appendix 
2.11).  
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4 DISCUSSION AND CONCLUSIONS 
Grange 2 was situated on a low rise (located slightly off-peak to the east), sloping 
gently from north-west to south-east. The excavation uncovered metalworking activity 
comprising furnace pits dated to the Iron Age and a shaft furnace dated to the late 
Iron Age / early medieval transition. This earlier activity relating to the pits is likely to 
have been associated with furnace pits excavated on the adjacent site of Grange 3 
(E3123: Kelly 2010a). Eight graves oriented east-west were also dated to the late 
Iron Age / early medieval transition. Limited evidence of early Neolithic activity in the 
form of two pits was also excavated on the site. 
 
4.1 Discussion 
The significance of the site in the Iron Age / early medieval landscape 
The Iron Age metalworking activity and the shaft furnace and burials, dated to the 
late Iron Age / early medieval transition at Grange 2, are evidence of a continuation 
of activity in this area through much of prehistory and into the early medieval period. 
This activity is likely to have been associated with activity at the adjacent site of 
Grange 3 (E3123: Kelly 2010a) where a phase of extensive middle and late Bronze 
Age activity was followed by Iron Age and the Iron Age / early medieval transition 
activity as represented by furnace pits and cereal drying kilns. At Grange 3, ten pits, 
dispersed across the site were interpreted as furnace pits where smelting or smithing 
activity was carried out during the Iron Age. The dates of four such furnace pits 
ranged between 390 BC – AD 30. This was post-dated by early medieval activity 
consisting of three figure of eight cereal drying kilns, one of which returned a date of 
AD 427–570, a date which corresponds closely with the shaft furnace and the burials 
at Grange 2. This activity was in turn followed by a possible sub-rectangular 
enclosure in the 7th–8th century AD (AD 617–666, AD 669–772), although only a 
portion of this lay within the road-take (Kelly 2010a). 
 
Further contemporary activity in the vicinity of Grange 2 included a hearth located 
about 350m to the west-north-west at Grange 1 which was dated to AD 428–549 
(Lynch 2010a). 
 
Iron Age / early medieval metalworking activity – function and form  
Furnaces, used for the smelting of ores into an iron bloom prior to the smithing 
stages, survive in the archaeological record as small shallow heat-scorched pits, 
usually oval or hemispherical in shape, often containing fills of iron slag, charcoal 
and, in many cases, oxidised clay. A large number of furnaces have been found in 
recent years on excavations across the country, such as the M4 (Carlin et al. 2008) 
and the M7/M8 (Kenny 2007). They demonstrate that iron smelting was an integral 
part of the iron production process that usually occurred in marginal places, in 
proximity to raw materials, and away from settlements where the final process – iron 
forging – was frequently practised. 
 
Metalworking activity at Grange 2 is represented by two pit furnaces one of which 
was dated to 369–202 BC and a shaft furnace dated to AD 427–554 (QUB, Appendix 

2.10). The two pit furnaces had fire-reddened cuts and were comparable with the 
circular pit furnaces in the adjacent site of Grange 3 (E3123: Kelly 2010a). These pit 
furnaces generally conform to the appearance and characteristics of the early 
medieval copper smelting examples located on Ross Island (O‟Brien 2004, 411). 
Charcoal analysis of a sample retrieved from pit furnace C62, identified 
predominantly oak (Quercus sp.) (O‟Donnell, Appendix 2.5) supporting the 
interpretation of this feature as a furnace pit.  
 
The largest furnace in both sites Grange 2 and Grange 3, was a shaft furnace 
(C16/C34) oriented south-west–north-east. This furnace is unique in the country in 
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that it had an intact and well-preserved sunken cylindrical shaft furnace (constructed 
of fired clay) which survived in situ within an elongated oblong cut (Wallace & 
Anguilano, Appendix 2.11). There is evidence, however, for a cylindrical shaft-
furnace dated to the early medieval period used for copper smelting which was 
identified on Ross Island, Co. Kerry (O‟Brien 2004, 417). Analysis of the metallurgical 
residues recovered confirms that iron smelting was the metallurgical process carried 
out in the shaft furnace at Grange 2 and the smelting was carried out at a 
temperature of c. 1100ºC, typical of bloomery smelting (Wallace & Anguilano, 
Appendix 2.11).  
 
It is possible that a hole, noted at the base of the cylindrical shaft furnace, 
represented a slag-tapping arch. Such a feature would allow slag, the molten waste 
material produced during smelting, to be removed from the furnace at intervals during 
the smelt. This arch would have been kept sealed (possibly with turf) at other times. 
The formation and flow pattern of the large deposit of solidified black slag located at 
the base of the cylindrical shaft furnace indicated a flow emanating from the shaft 
furnace at this point. The floor of the north-eastern half of the oblong cut was located 
at a lower level than that of the south-western section, with a slope running from the 
cylindrical shaft furnace in the south-west to the north-east. The subsoil of the cut 
was fired red in the lower eastern half of the of the elongated oval furnace feature 
and was also fired red around the cylindrical shaft furnace, where the fills were 
extremely hard and compacted, indicating high temperatures in these areas.  
 
A tuyère blow-hole was not located during the excavation but the ceramic walls of the 
cylindrical shaft furnace were coated in a thick layer of slag which may have 
concealed the position of a possible perforation to accommodate a tuyère. The 
presence of this aperture would have been advantageous for the successful 
operation of this metalworking feature.  
 
A large number of cereal grains, predominantly barley with lesser quantities of oat 
(Avena sp.) and wheat (Triticum sp.) were recovered from the basal fills C72 and 
C78 in the east end of the cut (Lyons, Appendix 2.6). The high quantities of grain 
recovered from these contexts suggest that this feature may have been used for crop 
drying prior to its use as a furnace. The date returned from a sample of barley from 
basal fill C78 (AD 427–554- QUB, Appendix 2.10), indicates a date in the early 
medieval period for this activity and provides a terminus post quem for the furnace. 
This establishes that this feature is roughly contemporary with the burials of SK1 and 
SK3 and material in the backfill of the grave containing SK6. It is also contemporary 
with a figure of eight kiln located in the adjacent site of Grange 3, also containing a 
large quantity of carbonised cereal grains consisting mainly of barley, which returned 
a date range of AD 427–570 (E3123: Kelly 2010a).Charcoal analysis of a sample of 
fill C37, of furnace pit C16/C34, identified only oak (Quercus sp.). Oak was frequently 
selected for use in furnaces as it could reach the high temperatures required for 
metalworking; however, the charcoal associated with these botanical remains (i.e. 
the oak sample) yielded a date of AD257–409 (from context 37) which presents 
some difficulty as it represents a much earlier date than that yielded by the barley 
grain found in the basal fill of the furnace in context 78 which has been interpreted as 
the earliest activity associated with the feature (as suggested by Lyons in Appendix 
2.6, section 4.2). It is possible, however, that soils from a number of sources were 
used as padding or levelling deposits within C16/34 to facilitate the construction of 
the furnace (as suggested by Lyons in Appendix 2.6, section 4.2) Moreover, it has 
been tentatively suggested that the oak sample may be unreliable as it is susceptible 
to “old wood effect”. Charcoal analysis of a sample of the basal fill C72 of furnace 
C16/C34 also identified oak (Quercus sp.) as the predominant species, with lesser 
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volumes of ash, hazel, Prunus sp. and pomaceous fruitwood (O‟Donnell, Appendix 
2.5). 
 
Late Iron Age / early medieval burials – function and form 
Extended inhumations were introduced into Ireland shortly after the 2nd century AD, 
however, strict orientation of the individual burials did not appear to be an important 
factor until the 4th century AD when west–east orientations became the norm. This 
makes the preference for a west–east orientation pre–Christian in origin and, as 
such, cannot be used to differentiate pagan and Christian graves (O‟Brien 1992). As 
Pagan and Christian burial customs were practiced simultaneously during this period 
there is no standard burial form for this period. Burials were often orientated 
approximately west–east with the head to the western end, occurring both in simple 
dug graves and in stone cists (Edwards 1999). 
 
Eight grave cuts aligned on a roughly west–east axis were identified at Grange 2, 
with the crania to the west of the cuts. The graves consisted of simple shallow cuts in 
the subsoil and two of the eight graves were marked by large stones placed above or 
to the side of the cranial areas of skeletons SK 2 and SK 3. The grave cuts 
containing the remains of SK 3, SK 4 (C73) and SK 6 (C39) were either partially or 
completely stone lined. Grave cut C73 represented the best example of a stone-lined 
grave, whereby the cut was neatly lined by roughly-cut limestone slabs. This grave 
was smaller than the others and may represent a child‟s or adolescent‟s grave. 
 
Articulated remains were found in four of the eight grave cuts, although the surviving 
bone was extremely brittle and fragmented and SK 5 is only represented by leg 
bones, lower mandible and teeth. Leg bones were all that survived of SK 6 and SK 7, 
while grave C73 (SK 4) only yielded enamel outlines of teeth encased in hardened 
clay. One grave (C79) did not yield any bone. Despite partial bone representation in 
some graves, it can be deduced that eight individuals were originally interred from 
the position of the surviving bones, and possibly a ninth as the lower leg and foot 
bones of a child were also recovered in the grave that contained SK 1, although 
these were not recorded in situ.  
 
Poor preservation of the majority of individual burials limited the amount of 
information retrievable during analysis. Of the seven inhumations presented for 
analysis only two could be assigned a sex with SK 1 determined to be possible 
female and SK3 determined to be possible male. Determination of age was also 
problematic and only one individual could be assigned to a specific age category. 
Both the pelvic and dental features of SK 3 suggested that this individual was a 
young adult (17–25 years) at time of death. Of the remaining six individuals, two were 
aged as later adolescent/adult, three were assigned to the broad „adult‟ age category 
and one could not be assigned an age, as only a small number of tooth „shadows‟ 
survived embedded in surrounding clay. 
 
Skeletons 1 and 3 (SK 1 and SK 3) were the best preserved on the site and two 
samples of bone taken from the left femurs returned AMS date ranges of AD 431–
571 and AD 424–568 respectively. A piece of carbonised hazelnut shell (Corylus 
avellana) recovered from the fill of grave cut C39 (SK 6) was also selected for AMS 
dating and returned a date range of AD 432–591.  
 
O‟Brien (1999) notes that at the start of the early medieval period burials are often 
located in prominent positions overlooking, or close to, a natural boundary 
represented by a river, the coastline, a bog, or a ravine. Many are reused prehistoric 
(or ancestral) burial mounds, known to the Irish as ferta. Ancestral burial mounds, or 
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ferta, had a crucial role to play as territorial boundary markers in early Irish law, 
especially in cases concerning territorial claims (ibid.).  
 
The presence of this group of burials in such close proximity to the middle – late 
Bronze Age ringditch excavated at Grange 3 (Plate 20) could be sheer coincidence, 
but it is more likely that, as the ringditch was visible in the landscape, these burials 
were deliberately placed next to it, as a territorial claim to the area.  
 
A similar site was excavated at Ardsallagh 1 (Clarke and Carlin 2008), Co. Meath, as 
part of the M3 Clonee–North of Kells Motorway Scheme. At this site there was 
evidence of activity in the late Bronze Age, in the form of an urn burial, which was 
was followed, in the Iron Age, by a circular ringditch with an internal diameter of 14m 
and an entrance to the west. The earliest date from the ringditch was retrieved from a 
cremation in the base of the ditch (AD 28–230), placing its construction firmly in the 
Iron Age. There were 30 inhumations excavated at the site and, unlike those at 
Grange 2, the majority of the burials (24) were located within the earlier enclosure, 
although one was located in the entranceway and five were outside the enclosure. Of 
the seven datable burials, the dates ranged from AD 343–665, indicating that there 
was a chronological lapse between the construction of the ringditch and the 
inhumations that were placed within and around it. It is possible that this monument 
attracted these burials as a way of staking a claim to the landscape.  
 
Another similar site was excavated at Collierstown 1, Co. Meath, where the earliest 
interments were associated with an Iron Age ringditch and a second group of burials 
were placed in a ring around the earlier burials, perhaps in a conscious effort to avoid 
the earlier graves while staying within the ringditch (O‟Hara 2009b). The majority of 
burials belonged to a second phase, and were associated with a series of segmented 
ditches dated to the 6th century AD. A later group of burials included the first non-
adult burials within the cemetery and were enclosed by a larger enclosure. This 
enclosure was significantly larger than earlier phases but the potential capacity for 
the cemetery was never realized, and the enclosure appears to have ceased 
functioning as a cemetery around the 8th century AD (O‟Hara 2009b). It was noted 
by the excavator that the earliest ringditch may have been of greater antiquity than 
the earliest recorded inhumations, although there was no scientific evidence to 
support this. 
 
At Holdenstown 1, Co. Kilkenny, two small ringditches were enclosed by a larger 
ditch while a further small ringditch was also truncated by the large enclosure. The 
earliest of the ringditches measured 16.65m in diameter and a sample of hazel from 
the basal fill returned an AMS date of 203–53 BC (Ringditch 1, UBA 15401). Alder 
charcoal from the basal fill of ringditch 2 returned an AMS date range of AD 250–383 
(UBA 15404). Five inhumations were excavated within ringditch 2 and a further three 
were excavated outside of this ringditch to the east and south, but within the larger 
enclosure ditch. Two AMS dates assign the burials to the late Iron Age / early 
medieval transition (AD 551–646 (UBA 15562), AD 429–558 (UBA 13659)) and serve 
to highlight a pattern whereby late prehistoric sites become foci for late Iron Age / 
early medieval burials (Whitty and Tobin 2009).  
 
The burials at Grange 2 were not situated within an earlier enclosure and were not 
even directly outside the middle – late Bronze Age ringditch, excavated as part of 
Grange 3; however, they were located in close proximity and, based on the evidence 
from other sites where late prehistoric sites have been reused for late Iron Age / early 
medieval burials, it seems likely that the Grange 3 ringditch would have played a role 
in attracting the burials to this particular location. There may be some significance to 
the fact that the burials were situated outside, rather than inside, the enclosure. 
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The surrounding environment in the Iron Age and early medieval period 
The charcoal results indicate that when the site was in use Grange 2 was located 
close to a mosaic of different woodland types. The results from Grange 2 are 
dominated by hazel and oak, both of which were identified from each time period 
(O‟Donnell, Appendix 2.5). The charcoal results compare well with the results from 
the adjacent site of Grange 3, with oak being the most frequently identified wood 
taxa. Some scrub or shrub trees were also identified from Grange 3 as represented 
by pomaceous fruitwood, spindle, cherry, Prunus sp. and gorse and the presence of 
alder indicates nearby wetlands (E3123: Kelly 2010a).  
 
4.2 Conclusions 
The excavation at Grange 2 uncovered metalworking activity dating to the Iron Age 
and late Iron Age / early medieval transition, and a discrete burial site containing 
eight graves dating to the late Iron Age / early medieval transition. Limited evidence 
of early Neolithic activity was also identified at the site. This site is closely linked with 
the adjacent site of Grange 3 and together they create a picture of continuous 
activity from the middle Bronze Age through to the early medieval period. Further late 
Iron Age / early medieval activity was excavated within 350m north-west and 650m 
south-east in the same townland (Grange 1, Grange 4 and Grange 5) (Lynch 2010a, 
Duffy 2010, Kelly 2010b). The excavated remains from this site and the other sites in 
the townland of Grange indicate that this area was the focus of activity over a 
prolonged period which suggests that the place held some specific significance 
leading to its being revisited repeatedly.  
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APPENDIX 1 CATALOGUE OF PRIMARY DATA 
 
Appendix 1.1 Context Register  
 
Context Fill of L(m) W(m) D(m) Interpretation Description 

C1 N/A N/A N/A 0.35 Topsoil. Brown grey sandy garden soil. 

C2 N/A N/A N/A N/A Natural subsoil. Grey - yellow sand with occasional stone inclusions. 

C3 C18 1.05 0.9 0.03 
Fill of circular fired pit – possibly a pit 
furnace.  

Dark brown sandy clay, containing charcoal, forming the upper fill of a shallow oval pit 
located to the north of the cylindrical shaft furnace. 

C4 N/A N/A N/A N/A Non-archaeological. N/A 

C5 C16 N/A 0.02 0.38 Fill of furnace.  
Compact orange burnt clay located within the furnace cut to the immediate east of the 
cylindrical shaft furnace. 

C6 N/A N/A N/A N/A Non-archaeological. N/A 

C7 N/A N/A N/A N/A Non-archaeological. N/A 

C8 C29 0.65 0.47 0.14 
Fill of circular pit located adjacent to the 
graves.  

Compact brown sterile fill, with occasional charcoal flecks, representing a secondary fill of 
circular pit. 

C9 C21 0.27 0.25 0.14 
Fill of posthole to the immediate west of the 
graves. 

Moderate-loose grey brown silty clay fill of posthole. The fill contained charcoal flecks (< 
30%) and small stones (< 15%–20%).  

C10 C13 0.18 0.16 0.06 Fill of posthole to the east of the graves.  
Medium compact black-brown silty clay fill of a circular posthole. The fill contained frequent 
charcoal (< 30%). 

C11 C52 0.21 0.13 0.08 Charcoal-rich fill of small pit.  
Dark brown-grey medium compact silty clay fill of a small circular pit, comprised of < 25% 
charcoal. 

C12 C46 0.41 0.02 0.09 Charcoal-rich fill of small pit. 
Grey-black medium compact silty clay fill, containing charcoal flecks (< 25%), of a small oval 
pit aligned on a north–south axis.  

C13 N/A 0.18 0.16 0.06 Posthole to the east of the graves. 
Cut of a posthole with a sharp break of slope at its top, a gradual break at its base and steep 
sides. 

C14 C16 N/A 0.06 N/A Fill of furnace. Circle of extremely compact red burnt clay surrounding the cylindrical shaft furnace. 

C15 C16 0.3 0.1 0.3 Cylindrical shaft furnace coated in slag.  Wall of cylindrical shaft furnace coated in black slag.  

C16 N/A N/A N/A N/A Circular upper cut of furnace. 
Cut containing the cylindrical shaft furnace (upper feature of furnace cut C34). This cut also 
shows evidence for intense firing and high temperatures reached in this area. 

C17 C32 2.5 2.2 0.15 
Fill of a large shallow pit in south-west of 
site.  

Grey-black sandy silt fill, containing charcoal (~75%), animal bone and 2 small nodules of 
iron slag.  

C18 N/A 1.05 0.9 0.1 Circular fired pit – possibly a pit furnace. Fire-reddened cut shallow oval pit. 

C19 C18 1 0.8 0.05 
Fill of circular fired pit – possibly a pit 
furnace. 

Blackish compact silty clay fill of a shallow oval pit, containing frequent charcoal (~80%). 
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Context Fill of L(m) W(m) D(m) Interpretation Description 

C20 C18 0.95 0.6 0.02 
Fill of circular fired pit – possibly a pit 
furnace. 

Compact brown-orange silty clay, forming the lower fill of a shallow oval pit located to the 
north of the cylindrical shaft furnace. 

C21 N/A 0.27 0.25 0.14 
Posthole to the immediate west of the 
graves. 

Cut of posthole with a sharp break of slope at both its top and base with steep sides. 

C22 N/A N/A N/A N/A Non-archaeological. N/A 

C23 N/A N/A N/A N/A Non-archaeological. N/A 

C24 C31 0.89 0.53 0.11 Fill of pit. 
Compact, black/dark brown silty clay fill of irregular shallow pit containing charcoal, burnt 
bone and a glass bead (E3124:24:1).  

C25 N/A N/A N/A N/A Non-archaeological. N/A 

C26 N/A 0.7 0.7 0.5 Circular pit. 
Cut of a circular pit with vertical sides and an almost flat base. It contains stone 
packing/lining.  

C27 C26 0.7 0.7 0.3 Fill of circular pit. 
Dark brown, friable silty clay containing charcoal flecks which represented the fill of a circular 
pit. The fill contains occasional small-medium stones and tiny fragments of bone.  

C28 C29 0.65 0.12 0.1 Fill of circular pit.  
Compact, mid-light brownish silty clay, containing charcoal flecks (~10%), representing a 
primary fill of pit cut C29. 

C29 N/A 0.65 0.47 0.14 Circular pit. Cut of a circular pit, with a flat base and steep/vertical sides. 

C30 C31 0.89 0.53 0.11 Fill of pit. Dark brown clay-sand fill containing charcoal flecks and burnt bone.  

C31 N/A 0.89 0.53 0.19 Pit. Cut of irregular pit. 

C32 N/A 2.5 2.2 0.15 
A large shallow pit located in the south-
west of site. 

Cut of a large shallow pit located in the south-west quadrant of site. 

C33 C32 2.5 0.8 0.15 
Fill of a large shallow pit in south-west of 
site. 

Mid-brown medium compact silty clay fill of a large shallow pit in the south-west quadrant of 
site. 

C34 N/A 2.2 1.6 0.88 Furnace cut. 

Cut of the large furnace laid out on an east–west axis. The cut is fired red in the lower 
eastern half of the feature, where intense firing took place. The floor of the eastern half was 
also located at a lower level than that of the western section, with a slope running from the 
cylindrical shaft furnace in the west to the east. The natural of the cut is extremely compact 
and fired red around the cylindrical shaft furnace indicating high temperatures in this area. At 
its deepest level, in the east, bedrock was partially visible just below the fired natural. 

C35 C34 5.2 1 0.27 Fill of furnace.  Light brown sandy clay containing charcoal and black slag. 

C36 C34 0.1 0.15 0.02 Fill of furnace. Black/brown charcoal-rich fill located in the eastern half of the furnace cut, similar to fill C37. 

C37 C34 0.4 0.5 0.12 Fill of furnace.   Black charcoal concentration in the lower fill of the furnace cut. 

C38 C39 2.75 0.75 0.4 Fill of Grave SK 6. 
Compact brown sterile fill of grave cut C38. The fill represented redeposited natural with 
occasional charcoal flecks. The grave contained the leg bones of an inhumation. Flat stones 
partially line the base, along the edges, of the cut. 

C39 N/A 2.76 0.76 0.5 Grave SK 6. Cut of partially stone-lined grave. 

C40 C16 N/A 0.08 0.3 Fill of furnace.  Compact yellow clay surrounding the cylindrical shaft furnace. 
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Context Fill of L(m) W(m) D(m) Interpretation Description 

C41 C16 0.14 0.2 0.26 Fill from within cylindrical shaft furnace.  Loose brown/red clay containing black slag from the interior of the cylindrical shaft furnace. 

C42 C43 2.06 0.72 0.4 Fill of Grave SK1. 
Compact brown/yellow sterile fill (representing redeposited natural) within grave cut C43, 
containing an inhumation (Skeleton 1). A large stone, visible at surface level of the natural, 
was placed above the cranium and represented a grave marker. 

C43 N/A 2.06 0.72 0.34 Grave SK1. 
Cut of inhumation grave containing Skeleton 1. Large stones line the cut, especially along 
the eastern and western extremities.  

C44 C31 0.35 0.53 0.07 Fill of pit. Sterile yellow fill of pit. 

C45 C26 N/A N/A 0.2 Fill of circular pit. Stone lining around the edges of the circular pit located adjacent to the graves. 

C46 N/A 0.41 0.02 0.09 Small pit containing charcoal-rich fill. Cut of a small oval pit aligned on a north–south axis. 

C47 C48 1.81 0.56 0.28 Fill of Grave SK2. 

Compact brown/yellow sterile fill of grave cut C48 which contained an adult female 
inhumation (Skeleton 2). The fill represented redeposited natural mixed with occasional 
flecks of charcoal. A large stone, visible at the surface level of the natural soil, was located 
immediately NNE of the cranium and represented a grave marker. 

C48 N/A 1.81 0.56 0.28 Grave SK2. 
Cut of inhumation grave containing Skeleton 2. Simple shallow cut dug to contain supine 
inhumation. 

C49 N/A 3.08 0.7 0.45 Grave SK3. 
Cut of inhumation grave containing Skeleton 3. Simple shallow cut containing supine 
inhumation. The edges of the cut were supported in places with large stone slabs which 
were especially evident in the east, around the metatarsals. 

C50 C34 N/A 0.3 0.05 Fill of furnace. Light orange/yellow sandy clay in furnace. Fill related to C40 and C14. 

C51 C34 0.7 0.3 0.2 Fill of furnace.  
Medium compact dark brown silty clay with occasional charcoal flecks and a high degree of 
slag. 

C52 N/A 0.21 0.13 0.08 Small pit containing charcoal-rich fill. Cut of a small circular pit. 

C53 C34 0.4 0.4 0.04 Fill of furnace. Dark grey silty clay containing charcoal and slag. 

C54 C49 3.08 0.8 0.46 Fill of Grave SK3.  
Compact brown sterile fill of grave cut C49 containing an inhumation of a probable young 
adult male (Skeleton 3). The fill represented redeposited natural with occasional flecks of 
charcoal. 

C55 C34 2.1 0.8 0.96 Fill of furnace.  
Extremely compact yellow/brown sandy clay representing redeposited natural fill within the 
furnace. 

C56 C34 0.4 0.3 0.2 Fill of furnace. Extremely compact light brown sandy clay containing a high degree of slag. 

C57 C34 0.4 0.3 0.2 Fill of furnace. 
Fill comprised of large pieces of slag and orange burnt clay which became yellow in the 
western section of the furnace, immediately below the cylindrical shaft furnace, representing 
an extremely compact fill. 

C58 
C59, 
C34 

N/A N/A N/A Fill of furnace.  Brown/black medium compact fill of small pocket within slag layer C59. 

C59 C34 0.94 0.5 0.2 Fill of furnace.  
Slag layer which may have fallen from that coating of the cylindrical shaft furnace. Large 
pieces of slag were collected. 
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Context Fill of L(m) W(m) D(m) Interpretation Description 

C60 C62 0.5 0.55 0.05 
Fill of burnt pit, comparable to circular pit 
furnaces in Grange 3 but smaller in scale.  

Intensely charcoal-rich fill of small oval pit. 

C61 C62 0.63 0.55 0.03 
Fill of burnt pit, comparable to circular pit 
furnaces in Grange 3 but smaller in scale. 

Loose red/brown burnt clay fill of small oval pit. 

C62 N/A 0.65 0.6 0.1 
Burnt pit, comparable to circular pit 
furnaces in Grange 3 but smaller in scale. 

Fire-reddened cut shallow oval pit. 

C63 N/A 7.1 1.3 0.03 
Stone spread probably related to a modern 
drainage ditch or field boundary. 

Shallow spread of small stones extending under a tree-lined field division separating Grange 
2 from Grange 3. 

C64 N/A N/A N/A N/A Non-archaeological. N/A 

C65 C62 0.73 0.45 0.05 
Fill of burnt pit, comparable to circular pit 
furnaces in Grange 3 but smaller in scale. 

Brown clay, containing charcoal flecks, forming upper fill of small oval pit. 

C66 C69 2.5 1.2 0.13 Fill of shallow pit to north of site.  Grey silty clay with occasional charcoal. 

C67 C73 1.6 0.75 0.2 Fill of Grave SK4.  
Compact brown/yellow sterile fill of stone-lined grave cut C73 containing Skeleton 4 (which 
is only represented by shadows of tooth enamel). The fill represented redeposited natural 
containing occasional charcoal flecks. 

C68 C69 3.25 1.72 0.18 Fill of shallow pit to north of site.  Mid-brown silty clay with occasional charcoal. 

C69 N/A 3.25 1.72 0.18 
Shallow linear/spread feature to north of 
site. 

Cut of shallow feature (or possible shallow spread) to the north of the site. 

C70 C69 0.55 0.33 0.04 Fill of shallow pit to north of site.  Charcoal-rich deposit within C68, containing fire cracked stone. 

C71 N/A N/A N/A N/A Non-archaeological. N/A 

C72 C34 0.64 0.5 0.04 Fill of furnace.  
Black charcoal-rich sandy layer at the base of, and lining, the furnace in its middle section. 
(similar to C78). 

C73 N/A 1.7 0.76 0.3 Grave SK4.  Cut of stone-lined grave, containing Skeleton 4.  

C74 C79 1.65 0.65 0.33 Fill of Grave C79. 
Compact brown sterile fill (perhaps representing redeposited natural) of possible grave cut 
C74. No evidence of bone content. 

C75 C73 N/A N/A N/A Fill of Grave SK4. Stone lining (essentially a fill) of grave cut C73, containing Skeleton 4. 

C76 C86 2.38 0.7 0.4 Fill of Grave SK5.  
Compact mid-dark brown sterile fill, containing charcoal flecks, of grave cut C86. The grave 
contained a partial and poorly preserved skeleton (Skeleton 5 consisted of leg bones, lower 
mandible and teeth).  

C77 C34 0.55 0.3 0.05 Fill of furnace.  
Layer beneath the cylindrical shaft furnace to the east, extending from its base eastwards. 
Dark brown clay with some red burnt clay containing charcoal and slag. 

C78 C34 1 0.8 0.05 Fill of furnace. 
Dark grey charcoal-rich compact fill lining the base of the furnace cut in its eastern extent 
(similar to C72). 

C79 N/A 1.65 0.65 0.33 Grave cut. Cut of shallow rectangular grave cut. 

C80 C34 1.04 0.8 0.03 Fill of furnace or fired cut of furnace. 
Red burnt extremely compact clay, underneath charcoal fill C78. A bone was located within 
its eastern extent. 
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Context Fill of L(m) W(m) D(m) Interpretation Description 

C81 C82 0.63 0.47 0.3 Charcoal-rich fill of small pit.  
Brown grey silty sand containing occasional charcoal, located in the southern area of the 
site. 

C82 N/A 0.63 0.47 0.3 Small pit containing charcoal-rich fill.  Cut of a small pit in the southern area of the site. 

C83 C84 2.08 0.8 0.3 Fill of Grave SK7. 
Compact brown sterile fill (perhaps representing redeposited natural) of grave cut C84. The 
only elements of the skeleton that survived were the upper leg bones. 

C84 N/A 2.08 0.8 0.3 Grave SK7. Cut of inhumation grave containing the partial remains of Skeleton 7. 

C85 C88 0.4 0.25 0.14 Fill of pit. Dark brown/black charcoal-rich pit fill.  

C86 N/A 2.39 0.8 0.5 Grave SK5. Cut of inhumation grave containing Skeleton 5. 

C87 N/A N/A N/A N/A Non-archaeological. N/A 

C88 N/A 0.4 0.25 0.14 Pit. Cut of small pit to the south of the site. 

C89 N/A 1.3 N/A N/A Modern bore-hole. Cut of modern bore-hole cutting into the furnace (cut C34). 

C90 C89 0.18 0.12 N/A Fill of modern bore-hole. Gravel fill of a modern bore-hole cutting into the furnace (C34). 

C91 C92 1.16 0.9 0.29 Fill of sub-angular pit.  Dark brown clay fill of sub-angular pit containing bone and occasional charcoal. 

C92 N/A 1.16 0.9 0.29 Sub-angular pit. Cut of sub-angular pit containing animal bone. 
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Appendix 1.2 Catalogue of Artefacts  
 
Registration Number Context Item No. Simple Name Full Name Material No. Of Parts Description  

E3124:1:1 C1 1 Pottery Glazed red earthenware Pottery  1 
18th–19th century, soft orange 
fabric. 

E3124:1:2 C1 2 Nail 
Badly corroded nail 
fragment  

Iron   1 Nail head. 

E3124:1:8 C1 3 Nail 
Badly corroded nail 
fragment  

Iron   1 Nail head. 

E3124:8:1 C8 1 Pottery 
Early Neolithic 
Carinated Bowl sherd 

Pottery  1 Body sherd. 

E3124:8:2 C8 2 Pottery 
Early Neolithic 
Carinated Bowl sherd Pottery  1 Body sherd. 

E3124:8:3 C8 3 Pottery 
Early Neolithic 
Carinated Bowl sherd Pottery  1 Body sherd. 

E3124:8:4 C8 4 Pottery 
Early Neolithic 
Carinated Bowl sherd Pottery  1 Neck sherd. 

E3124:8:5 C8 5 Pottery 
Early Neolithic 
Carinated Bowl sherd Pottery  1 Neck sherd. 

E3124:8:6 C8 6 Pottery 
Early Neolithic 
Carinated Bowl sherd Pottery  1 Neck sherd. 

E3124:8:7 C8 7 Flint Angular shatter Flint  1 Angular shatter. 

E3124:17:1 C17 1 Knife  Iron knife blade  Iron knife blade  1 Tang and tip missing. 

E3124:24:1 C24 1 Bead Blue glass bead Glass  1 Plain blue glass bead. 

E3124:27:1 C27 1 Flint Flint flake shatter Flint  1 Flake shatter. 

E3124:63:1 C63 1 Nail 
Badly corroded nail 
fragment  

Iron  1 Nail fragment. 
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Appendix 1.3 Catalogue of Ecofacts  
A total of 55 bulk soil samples, 15 slag samples, 3 baked clay samples and 23 bone 
samples were taken during the course of excavation at this site. 31 of the bulk soil 
samples were processed by means of flotation and sieving through a 250/300µm 
mesh. The results of this are outlined below.  
 
1.3.1 Charcoal 
Context number Sample number Feature Sample weight (g) 

C10 1 Pit 1.5g 

C3 4 Pit 76.1g 

C17 5 Posthole 1.8g 

C8 6 Pit 5.9g 

C24 7 Pit 7.2g 

C17 9 Pit 2.9g 

C17 10 Pit 0.1g 

C17 11 Pit 2.3g 

C38 15 Pit 4.0g 

C37 16 Pit 83.2g 

C27 17 Pit 1.9g 

C27 18 Pit 3.3g 

C12 21 Fill of furnace 0.3g 

C54 35 Fill of Grave SK3 7.2g 

C30 47 Grave SK6 28.7g 

C37 50 Lower fill of furnace 22.4g 

C61, 65, 60 52 Grave SK3   3.7g 

C72 64 Grave SK3 0.6g 

C78 65 Pits 0.1g 

C76 67 Fill of furnace 10.9g 

C83 69 Grave SK5 0.1g 

C54 71 Fill of Grave SK3 3.2g 

C54 72 Fill of Grave SK3 2.8g 

C81 74 Grave SK7 0.3g 

C91 87 Pit 0.5g 

C86 88 Pit  

C91 92 Pit  

 
1.3.2 Charred Hazelnuts 
Context number Sample number Feature Sample weight (g) 

C8 6 Pit 5.9 

C38 15 Grave SK6 4 

C12 21 Pit <0.1 

C61,65,60 52 Pit 5.7 

 
1.3.3 Charred Seeds 
Context number Sample number Feature Sample weight (g) 

C72 64 Fill of furnace 1.7 

C78 65 Fill of furnace 9.4 

 
1.3.4 Human Bone 
Context number Sample number Feature Sample weight (g) 

C38 96 Grave SK6 3.5 

C42 27 Grave SK1 4.7 

C42 86 Grave SK1 15.4 

C42 32 Grave SK1 6.4 

C54 36 Grave SK3 0.9 
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Context number Sample number Feature Sample weight (g) 

C54 71 Grave SK3 5.6 

C76 95 Grave SK5 1.3 

C83 70 Grave SK7 1.1 

C86 89 Grave SK5 0.4 

 
1.3.5 Animal Bone 
Context number Sample number Feature Sample weight (g) 

C17 84 Pit 1.0 

C17 5 Pit 0.3 

C17 9 Pit 267.8 

C17 10 Pit 20.7 

C17 11 Pit 0.5 

C42 32 Grave SK1 38.4 

C42 27 Grave SK1  

C66 56 Pit 25.3 

C76 66 Grave SK5 170 

C80 60 Fill of furnace 55.2 

 
1.3.6 Burnt Bone 
Context number Sample number Feature Sample weight (g) 

C12 21 Pit 0.1 

C14 76 Fill of furnace 0.1 

C17 84 Pit 2.5 

C17 5 Pit 0.3 

C17 11 Pit 0.5 

C24 7 Pit 3.6 

C27 18 Pit 0.2 

C30 85 Pit  0.8 

C30 47 Pit 1.4 

C38 15 Grave SK6 0.6 

C55 34 Fill of furnace 0.1 

C66 56 Pit 0.7 

C76 89 Grave SK5 0.9 

 
1.3.7 Slag and baked clay  
Context number Sample number Feature Material Sample weight (g) 

C5 78 Fill of furnace 
Baked clay from 
furnace walls 

2000 

C14 75, 79 Fill of furnace Slag + baked clay 6223 

C15 19 Furnace shaft Slag  206 

C15 82 Fill of furnace 
Furnace bowl coated 
in slag 

 

C17 8 Fill of pit C32 Slag 68 

C35 39, 40 Fill of furnace Slag 3620 

C37 16, 38, 50 Fill of furnace 
Slag + 1 pce oxidised 
baked clay. 

970.4 

C41 77 Fill of furnace Slag 18 

C51 41, 57 Fill of furnace Slag + baked clay 3700 

C53 24, 25, 45 Fill of furnace Slag 4742.3 

C56 26, 49, 54 Fill of furnace Slag 1778.9 

C57 30, 62 Fill of furnace 

Fragment of furnace 
lining, vitrification + 
slag on inner surface, 
slag + baked clay. 

3475.6 
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Context number Sample number Feature Material Sample weight (g) 

C59 28, 61 Fill of furnace 
Slag, possible furnace 
bottom + occ. baked 
clay frags 

20060 

C72 64 Fill of furnace Slag 15.6 

C77 63 Fill of furnace Slag 15.4 

C78 65 Fill of furnace Slag 16.3 

 
 
 



M3 Clonee–North of Kells Motorway Scheme (Contract 4)   A029 Site E3124 

Irish Archaeological Consultancy x  

Appendix 1.4 Archive Checklist  
 
Project:  M3 – Navan to Kells, Contract 4 Irish Archaeological Consultancy Ltd 

Site Name: Grange 2 

 

Excavation Registration No.:  E3124 

Ministerial Direction:  A029/006 

Site director:  Amanda Kelly 

Date: October 2010 

Field Records Items (quantity) Comments 

Site drawings (plans) 5 

13 sheets altogether Site sections, profiles, elevations 20 section drawings, 17 
profile drawings 

Other plans, sketches, etc. 0   

Timber drawings 0   

Stone structural drawings 0   

      

Site diary/note books 1   

Site registers (folders) 1 lever arch folder   

      

Survey/levels data (origin information) Levels on plans   

      

Context sheets 92   

Wood Sheets 0   

Skeleton Sheets 7   

Worked stone sheets  0   

      

Digital photographs 186    

Photographs (print) 0   

Photographs (slide) 0   

      

Finds and Environ. Archive                            

Flint/chert 2 flint  

Stone artefacts 0   

Pottery (specify periods/typology) 7 1 x post-medieval 
6 x Early Neolithic carinated bowl 

sherds 

Ceramic Building Material  (specify types  eg daub, 
tile) 

0   

Metal artefacts (specify types - bronze, iron) 4 3 nail fragments and 1 knife 
blade  

Glass 1 Blue glass bead  

Other find types or special finds (specify) 0   

      

Human bone (specify type eg cremated, skeleton, 
disarticulated) 

Skeletal remains from 7 
individuals + a possible 

child 

 

Animal bone 23 samples 13 burnt + 10 unburnt bone 

Metallurgical waste 18 15 slag + 3 baked clay  

Enviro bulk soil (specify no. of samples) 55  

Enviro monolith (specify number of samples and 
number of tins per sample) 

0   

      

Security copy of archive Yes Digital copy 
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Appendix 2.1 Prehistoric Pottery Report – Eoin Grogan and Helen Roche 

 
 
 
 
 
 
 
 
 

THE PREHISTORIC POTTERY ASSEMBLAGE 
GRANGE 2 (E3124) 

 
EOIN GROGAN AND HELEN ROCHE 
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Summary 
The site produced a small assemblage of six sherds (weight: 15g) representing at 
least two early Neolithic carinated bowls. This material highlights the significance of 
the core of prehistoric activity in the Kells area. 
 
Early Neolithic pottery 
There are six worn and fragmented sherds (three neck and three bodysherds, weight 
15g) from at least two early Neolithic vessels. The pottery came from the fill C8 of a 
pit C29 coincidentally in the vicinity of early medieval graves (Duffy 2008). While 
there are no feature sherds the fabric, firing and the necksherds from Group I1 
indicate that these are carinated bowls. The material consists of fine, well-fired, fabric 
with generally low quantities of quartzite inclusions although Group I also contained 
some sandstone particles. Both vessels are fine thin walled pots (thickness 4.68–
6.11mm). It was not possible to estimate the original size of either vessel. 
 
Carinated bowls with everted rounded rims, curved necks and simple angle or small 
step shoulders represent the earliest type of Neolithic pottery (Case 1961: 
„Dunmurry-Ballymarlagh styles‟; Sheridan 1995: „classic‟ carinated bowls) in Ireland. 
Although not previously recorded in the area similar small assemblages have 
recently been identified to the south-east at Grange 4 and north-west at Phoenixtown 
1 (Duffy 2009; Lyne 2008a; Grogan and Roche 2009a; 2009b). The 
Grange/Phoenixtown evidence indicates outlying occupation to the south-east of the 
important early Neolithic concentration focussed on the extensive complex at 
Kilmainham 1C / 1A (Walsh 2008; Lyne 2008b; Grogan and Roche 2009c; 2009d) 
and discoveries in the area at Cookstown Great sites 1 and 3 (Lynch 2008; 
McLoughlin 2008; Grogan and Roche 2009e; 2009f); this emphasises this previously 
unknown settlement core in the Kells area (McLoughlin and Walsh 2008). 
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1 Group numbers (Roman numerals) refer to sherds from a distinct vessel where the overall form is not identifiable. 
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CATALOGUE 
 
The excavation number E3124 and Ministerial Direction Number A029/006 are 
omitted throughout: only the context number, in bold, followed by the find number is 
included (e.g. 08:4–6). The thickness refers to an average dimension; where relevant 
a thickness range is indicated. Group numbers (Roman numerals) refer to sherds 
from a vessel where the overall form is not identifiable principally due to the absence 
of sufficient feature (rim/ neck/ shoulder) sherds. The inclusions were examined 
using simple magnification and in some cases attribution reflects probable, rather 
than certain, identification. 
 
Early Neolithic pottery 
Circular pits adjacent to the graves: fill C8 of pit C29 
Group I. This is represented by five much worn sherds (three necksherds: 08:4–6; 
two bodysherds: 08:1, 3) from a fine vessel with a gently curved neck. The dark grey 
fabric has a grey core and a brown-buff internal surface. There is a low content of 
fine quartzite (≤ 1 x 0.5mm) and some sandstone inclusions. Neck thickness: 
4.68mm; body: 5mm; weight: 11g. 
 
Group II. This is represented by a single much worn bodysherd (08:2) from a fine 
vessel of grey-brown fabric with a grey to dark grey core and inner surface. There is 
a low content of quartzite inclusions (≤ 2 x 1mm, occasionally up to 2.4 x 2mm). Body 
thickness: 6.11mm; weight: 4g. 
 
 

V
e
s
s
e
l 

N
o

. 

C
o

n
te

x
t/

fe
a
tu

re
 

N
u

m
b

e
r 

o
f 

s
h

e
rd

s
 

R
im

s
h

e
rd

s
 

N
e
c
k
s
h

e
rd

s
 

S
h

o
u

ld
e

rs
h

e
rd

s
 

B
o

d
y

s
h

e
rd

s
 

F
ra

g
m

e
n

ts
 

In
c

lu
s
io

n
s
 

V
e
s
s
e
l 

s
iz

e
 (

c
m

) 

W
e
ig

h
t 

(g
) 

P
o

tt
e
ry

 t
y
p

e
 

Group I 08 5 0 3 0 2 0 Q S - 11 ENCB 

Group II 08 1 0 0 0 1 0 Q S - 4 ENCB 

Total 08 6 0 3 0 3 0   15 ENCB 

 
Q quartzite S sandstone ENCB early Neolithic carinated bowl 
 

Table 1. Details of early Neolithic pottery including individual vessels from Grange 2, 
Co. Meath. 
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Appendix 2.2 Post Medieval Pottery Report – Niamh Doyle  

 
 
 
 
 
 
 
 
 

THE MEDIEVAL AND POST MEDIEVAL POTTERY 
GRANGE 2 

NIAMH DOYLE MA MIAI 
 

NOVEMBER 2007 
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1 Introduction 
The pottery assemblage from Grange 2 contains one sherd of pottery; a sherd of 
18th–19th century post medieval pottery. 
 
2 Methodology 
These fragments were identified visually in accordance with existing typologies. A 
brief description of fabric and decoration is given. The different types of pottery are 
presented in tabular form. Medieval vessel types and styles of manufacture were 
identified in accordance with the Medieval Pottery Research Group‟s classification of 
ceramic forms (1998). Both medieval and post medieval types were identified based 
on information from published excavations in Ireland and existing typologies. 
 
3 Dating 
Date ranges for the pottery types are based on published dates for the production 
and distribution of pottery excavated from archaeological sites in Ireland, England 
and the United States of America.  
 
4 Discussion 
The assemblage contains at least one fragment of glazed red earthenware with a 
brown mottled glaze and a red-orange soft fabric. The Blackwares have been 
separated into two groups based on fabric and glaze. Black glazed red earthenware 
were produced in Ireland and imported from the UK in the 18th and 19th century and 
widely used in a domestic and industrial context. The assemblage contains one small 
fragment from a vessel with the soft orange fabric associated with vessels of Irish 
production (Meenan and McCutcheon, 352). The fabric is too small to identify the 
vessel form.  
 

Licence Number Context 
Find 
number 

link
s 

Category Type Part 

E3124 1 1  Ceramic Pottery. Glazed red earthenware bf 

Total no. of sherds      1 
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Appendix 2.3 Lithics Analysis Report – Eimear Nelis 
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Introduction 
During archaeological mitigation at the M3 Navan to Kells road scheme, excavations 
uncovered a number of archaeological sites. The project yielded a large assemblage 
of chipped, ground and unworked stone artefacts from numerous sites. 
 
Methodology 
All recovered artefacts were presented for analysis, and were studied visually and 
catalogued using SPSS (V13) for Windows. For each artefact, the following details 
were recorded: contextual information (including context/feature/sample number, 
northings and eastings where available), basic condition, extent of abrasion, material, 
colour, cortex, basic character and detailed classification, platform and termination 
type (where relevant for chipped stone), detail of working (where relevant), length (L), 
breadth (B), thickness (T), fragment size (mm) and mass (g). The criteria upon which 
these attributes have been selected, and the analytical methodology deployed, are 
presented in some detail elsewhere (Nelis 2003).  
 
Summary 
Excavations at Grange 2 uncovered inhumation burials of uncertain date and some 
associated deposits, as well as metalworking activity and associated features which 
may date to the medieval period (Kelly 2008). Excavations yielded no chipped stone 
artefacts, but two pieces of flint were found during soil sample processing (Table 1). 
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(S) E3124:8:7         8      
Angular 
shatter 

Angular shatter Fresh Tertiary 0 9 3 1 .02 

(S) E3124:27:1        27      
Flake 
shatter 

Indeterminate frag Burnt Tertiary 11 0 6 1 .08 

 

Table 1: M3 Clonee–North of Kells: Contract 4: Grange 2: showing basic composition 
of the flint assemblage, found during (S) soil sample processing. 
 
Both pieces of flint were recovered from pits associated with the graves (Kelly 2008): 
a small piece of angular shatter was found in C8, the fill of pit C29, and the burnt 
remains of a flake were recovered from pit C27. Although both pieces are 
fragmentary and diminutive, they are probably knapping debitage, indicating the 
reduction of flint in the vicinity of the site; however, the artefacts are not technically 
connected, nor are they chronologically or morphologically diagnostic, and therefore 
their period of production cannot be determined. It is not possible to determine if their 
production is contemporary with the filling of the pits, or if they have been residually 
redeposited into these deposits. 
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Appendix 2.4 Small Finds 
 Appendix 2.4.1 The Metal Finds – Jacqueline Mac Dermott 
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A thin knife blade, 17:1, with a straight back was found in pit C32. It has no tang or 
other distinguishing features. Three badly corroded nail fragments, 1:2 and 1:8 from 
the topsoil layer and 63:1 from a field boundary, are probably relatively modern. 
 
Catalogue. 
E3124:01:2 
Nail head. Iron. Badly corroded and encrusted. Round. Diam (mm): 13.Context C1. 
Topsoil. Modern  
 
E3124:17:1 
Knife blade. Iron. Thin blade, straight back, cutting edge slightly convex. Tang and 
tip missing. Length (mm): 75.5. Width (mm): 17. Thick (mm): 3.2. Context C17. Fill of 
pit C32.  
 
E3124:63:1 
Nail shaft. Iron. Badly corroded and encrusted. No details visible. Length (mm): 28.5. 
Width (mm): 16.5. Context C63. Field boundary. Modern  
 
Recommendations: 
None. 
 
Objects for illustration/photography: 
None. 
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Appendix 2.4.2 Glass Bead Report – Cathy Johnson 
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Glass bead 
E3124:24:1 came from the fill of small pit to the north of the site (C24). The pit also 
contained charcoal and burnt bone and was interpreted as a possible cremation, 
which may have been associated with the ringditch in Grange 3 or alternatively with 
other pit cremations in Grange 3. A radio-carbon date from context 24 has been 
calibrated at 46 BC–AD 56.  
 
Plain blue glass beads without special characteristics are long-lived. They occur in 
Ireland from the Iron Age throughout the early medieval and Viking periods and there 
are many examples from Irish sites dating approximately to the 7–10th centuries 
(Guido 1978, 67–8). The blue colour comes from the use of cobalt, which was quite 
rare until the Roman period (Guido, ibid.). It is possible that the grey hue of the 
Grange bead is due to heat discolouration but this is uncertain. 
 
Glass beads most commonly found in the centuries around the end of the last 
millennium BC to the beginning of the first millennium AD are simple types, usually of 
blue, green or yellow glass (Raftery, forthcoming). If the Grange 2 bead is indeed 
from a ring-ditch, then it would be fairly typical of the period. According to McGarry 
(2008a, 215–34) burial in Irish late pre-history (c. 1000 BC–AD 500) was commonly 
within or focused on monuments such as ring-ditches or ringbarrows, with cremation 
the dominant rite during this period. Of the 26 bead-producing burials examined by 
McGarry, at least 21 (84%) were from ringbarrows/ditches (McGarry 2008b, fig. 51). 
Among these are glass beads (including yellow and blue), which were found during 
the excavation of an Iron Age ringditch at Ballydavis, Co. Laois (Keeley 1999). Over 
half of these burial sites produced less than 5 beads, with more than a quarter 
producing a single bead (McGarry 2008b). 
 
E3124:24:1 is a small annular bead, with rounded ends and large 2mm diameter 
circular perforation. The glass is an opaque grey-blue colour and there is some 
surface pitting.  
D. 6mms H. 4.5mms. 
 
Recommendations:  
Photograph the bead and insert into text. If finances permit, have it analysed for 
content. This is not essential but would help further research. 
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Appendix 2.5 Charcoal and Wood analysis Report – Lorna O’ Donnell 
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1 Introduction 
The earliest activity at Grange 2 dates to the Neolithic period, in the form of pits. A 
total of eight grave cuts were excavated, three of which contained articulated 
skeletons, dating to the early medieval period. A furnace and kiln were found to the 
south of the graves, dating from the Iron Age/early medieval period. The site was 
excavated as part of the M3 Navan–Kells bypass (Section four). Charcoal analysis 
can provide a floristic background to the Grange 2 area. It can also be used to 
discern if particular trees were being selected either for fuel or for building purposes. 
Charcoal was identified for radiocarbon dating by Ellen O‟Carroll, which has been 
included.  
 
2 Methodology (After IAC Ltd) 
2.1 Processing  

 A mechanical flotation tank using a pump and water recycling system is used 
for soil flotation 

 The soil is washed using a 1mm mesh in the flotation tank and a 300 micron 
and 1mm sieve is used to catch floated material. 

 The volume of all soil samples are recorded in litres using a measuring jug. 

 The sample is then placed into the 1mm mesh in the flotation tank, the tank is 
then filled with water and the sample washed. Any large lumps of soil can be 
carefully broken down by hand, but the jets of water in the flotation tank gently 
clean the rest of the sample. 

 Once the sample is clean (just stones, charcoal, artefacts remaining in the 
mesh) the tank is filled up with water and at this stage any floating material 
(charcoal, seeds etc) should flow over the spout and into the sieves. 

 The retent is then gently poured into a labelled tray (containing site code, site 
name, sample number and context number) and place on a shelf to dry. 

 The flots are securely packaged in tissue, labelled and hung up to dry.  This 
prevents any loss of light material (seeds) which could result once the flots 
are dry and being moved (if they are dried on trays). 

 Before washing a new sample all equipment used (measuring jugs, 1mm 
mesh, sieves etc) are thoroughly washed using clean water.  

 The large black settling tanks (and water) are cleaned between every site, or 
if a large site is being processed, every 1–2 weeks.  

 Any samples containing a high clay content will be soaked in water for 1–2 
days to aid the sieving process.  

 
2.2 Charcoal identification  
Each piece of charcoal was examined and orientated first under low magnification 
(10x–40x). They were then broken to reveal their transverse, tangential and 
longitudinal surfaces. Pieces were mounted in plasticine, and examined under a 
binocular microscope with dark ground light and magnifications generally of 200x and 
400x. Each taxon or species will have anatomical characteristics that are particular to 
them, and these are identified by comparing their relevant characteristics to keys 
(Schweingruber 1978; Hather 2000 and Wheeler et al. 1989) and a reference 
collection supplied by the National Botanical Gardens of Ireland, Glasnevin.  It was 
aimed to identify fifty fragments per sample.  
 
2.3 Details of charcoal recording  
The general age group of each taxa per sample was recorded, and the growth rates 
were classified as slow, medium, fast or mixed. It was not within the scope of this 
project to measure all the ring widths from the charcoal, however, some 
measurements were taken with a microscopic graticule in order to make the scale of 
slow, medium and fast growth less subjective. Slow growth within the charcoal from 
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this site was considered to be approximately 0.4mm per annum, medium 
approximately 1mm per annum and fast approximately 2.2mm per annum.  
 
The ring curvature of the pieces was also noted – for example weakly curved annual 
rings suggest the use of trunks or larger branches, while strongly curved annual rings 
indicate the burning of smaller branches or trees (Fig. 1). Tyloses in vessels in 
species such as oak can denote the presence of heartwood. These occur when 
adjacent parenchyma cells penetrate the vessel walls (via the pitting) effectively 
blocking the vessels (Gale 2003, 37). Insect infestation is usually recognised by 
round holes, and is considered to be caused by burrowing insects. Their presence 
normally suggests the use of decayed degraded wood, which may have been 
gathered from the woodland floor or may have been stockpiled.  
 

 
 
Figure 1 Ring curvature. Weakly curved rings indicate the use of trunks or large 
branches (After Marguerie and Hunot 2007 1421, Fig. 3).   
 
3 Results 
Charcoal was identified from fifteen contexts from Grange 2. Eight wood taxa were 
identified, including alder (Alnus sp.), hazel (Corylus avellana), ash (Fraxinus 
excelsior), pomaceous fruitwood (Maloideae), Prunus, oak (Quercus sp.), willow 
(Salix sp.) and elm (Ulmus sp.). The results are dominated by hazel and oak (Fig. 2).  
 

 
Figure 2 Charcoal identifications from Grange 2   
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Contextual discussion  
 
Group 2: Graves  
 
Inhumations 
Charcoal was examined from three graves. A variety of trees including alder, hazel, 
ash, pomaceous fruitwood, cherry, oak and elm were identified from C38, the fill of 
Grave cut C39 (Skeleton 6). A low level of oak and hazel charcoal (four fragments in 
total) was identified from C76, the fill of grave cut C86 (Skeleton 5). Mainly oak (49 
fragments) with some hazel (one fragment) was noted from C83, the fill of grave cut 
C84 (Skeleton 7). It is likely that the charcoal from these contexts represents in blown 
charcoal from on site domestic activity.  
 
Circular pits adjacent to the graves  
Charcoal was analysed from two pits located close to the graves. Alder, hazel, ash, 
pomaceous fruitwood and elm were identified from C27, the fill of pit C26. Mainly 
hazel (43 fragments), with some oak (7 fragments) was noted in C8, the fill of pit 
C29. This pit also contained early Neolithic pottery.  
 
Postholes adjacent to the graves  
Mainly hazel with some ash was identified from posthole C13 (fill C10), located to the 
east of the graves. It is likely that this post was made from hazel, given that it is the 
dominant wood found within the context.  
 
Cremations 
Mainly hazel, with alder, oak and willow was identified from C30, the fill of pit C31.  
 
Charcoal rich pits 
Charcoal was examined from two pits. A low level of charcoal was retrieved from pit 
C46 (fill C12). One fragment each of ash and oak was identified from here. Alder, 
hazel, ash, pomaceous fruitwood, cherry and willow were identified from pit C82 (fill 
C81).  
 
Metalworking features 
 
Furnace 
Oak only was identified from furnace pit C34 (fill C37). Mainly oak, with Prunus, 
pomaceous fruitwood, ash and hazel was identified from the base fill (C72) of furnace 
pit C34.  
 
Possible pit furnaces 
Mainly hazel, with some pomaceous fruitwood, cherry, elm and oak were identified 
from pit C18 (fill C3). Mainly oak with some willow, hazel and alder were identified 
from pit C62 (fills C60, C61, C65).  
 
Large shallow pits 

 
Hazel, ash, pomaceous fruitwood and oak were identified from pit C32 (fill C17). In 
comparison, ash, pomaceous fruitwood and oak (along with alder and Prunus) is 
present in the fill (C91) of pit C92.  
 
4 Discussion  
Charcoal was examined from the Neolithic, Iron Age and early medieval period at 
Grange 2.  
 



M3 Clonee–North of Kells Motorway Scheme (Contract 4)   A029 Site E3124 

Irish Archaeological Consultancy xxix  

The earliest charcoal from the site is that from a pit C29 (Cal 3654–3527 BC, 2 sigma 
calibration). Hazel and oak were identified from here. These tree species are 
frequently identified from Neolithic deposits in Ireland (O‟Donnell et al. 2009).  
 
Oak only was identified from furnace pit C37.This sample has been dated to Cal AD 
257–409 (2 sigma calibration). Oak was frequently selected for use in furnaces as it 
could reach the high temperatures required for metalworking (O‟Donnell 2007).At 
Grange 3, alder, willow and ash were identified from the Iron Age furnaces C114, 
C601 and C632 (O‟Donnell 2010a). 
 
In contrast to furnace pit C37, a variety of trees were identified from C72, the fill of 
furnace pit C34. The cereal grains noted within C34 indicate that it may have been 
associated with cereal drying (Lyons 2009). A radiocarbon date of Cal AD 427–554 
(2 sigma calibration) has been received from C78, another fill from furnace pit C34.   
 
Pit C31 (fill C24) dates to the Iron Age (Cal 46 BC–AD 56 2 sigma calibration). A 
mixture of wood taxa appears to have been used for this pyre, with hazel being the 
main type identified. Grange 2 is very close to Grange 3 where charcoal from three 
middle Bronze Age cremation pits is dominated by pomaceous fruitwood (C203, 
C290, C330), in contrast to that from Grange 2 (O‟Donnell 2010).  
 
It is likely that charcoal within the early medieval graves was deposited through on 
site burning and re-working of material. This gives us an impression of nearby 
woodlands which most likely included alder, hazel, ash, pomaceous fruitwood, 
cherry, oak and elm during the early medieval period. The wood taxa identified are 
very similar to those present in the nearby Grange 1 during the same time period 
(O‟Donnell 2010b).  
 
5 The Grange environment  
The charcoal results indicate that Grange was located close to a mosaic of different 
woodland types when the site was in use, including canopy, shrub/scrub and wet 
woodlands.  
 
The main trees identified at Grange 2 are oak and hazel. There are two native Irish 
oaks, and they cannot be separated by wood anatomy. The two species will grow in 
quite different habitats. The pedunculate oak (Quercus robur) will usually grow on 
heavy, lowland soils, where it will also tolerate flooding. In contrast, the sessile oak 
(Quercus petraea) will grow on less fertile, acidic soils. Oaks can reach a height of 40 
metres and live for 1,000 years or more (Hickie 2002, 60). It makes excellent 
firewood. It splits and is easy to work with, which combined with durable heartwood 
makes it a preferred choice for all larger structural timbers. Hazel will often grow in 
association with oak. It is a medium sized, deciduous tree, and can reach a height of 
15m. It will grow on a wide range of soils, including limestone, mildly acid soils and 
clays (Lipscombe and Stokes 2008, 102).  
 
Ash trees prefer moist, well drained and fertile soils. It is very intolerant of shade 
(Lipscombe and Stokes 2008, 188). Elm trees will grow well on rich, alluvial soils and 
do prefer riverine habitats (Gale and Cutler 2000, 264). 
 
Some scrub or shrub trees were also identified from Grange 2 in the presence of 
pomaceous fruitwood and Prunus sp. The Maloideae group, a sub family of the 
Rosaceae includes crab apple, wild pear, rowan/whitebeam and hawthorn. It is 
extremely difficult to separate these through wood anatomy. Crab apple (Malus 
sylvestris) tends to be found on woodland edges (Hickie 2002, 55).  Wild pear (Pyrus 
pyraster) is mostly found as an isolated tree (Stuijts 2005). Rowan (Sorbus 
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aucuparia) is a tough colonizer which can tolerate peaty soils and exposed 
conditions. It needs plenty of light to thrive (Hickie 2002, 65). Whitebeam (Sorbus 
aria) grows up to 20m high and has a preference for limestone soils (Orme and Coles 
1985, 11). Hawthorn (Crataegus monogyna) can thrive in all but the most acid of 
soils (Gale and Cutler 2000). As wild pear is not a native Irish species, it is likely that 
the charcoal represents other types encompassed in the Maloideae group. 
 
Wild cherry (Prunus avium) needs light to grow, on or near woodland margins and on 
light well drained soils (Orme and Coles 1985, 11). Bird cherry (Prunus padus) 
occurs particularly in marginal forests, and is generally solitary (Stuijts 2005, 142). 
Blackthorn (Prunus spinosa) grows in woodland where the canopy has been opened, 
on woodland margins, in scrub and along streams where it may be found with alder. 
It does not survive under heavy shade (Orme and Coles 1985, 11). 
 
The presence of alder indicates nearby damp areas. Ireland‟s native tree is the black 
or grey alder (Alnus glutinosa). It is a wetland tree, and can often be seen growing 
alongside rivers, lakes, in marshes or in fens. A consistent and abundant supply of 
moisture is essential for its germination and early growth. The tree can grow up to 
25m, and can attain a maximum girth of up to 1m. The tree can reach ages of 
between eighty and one hundred years (Stuijts 2005, 139). In comparison, all willows 
favour wet conditions, and it may be a pioneer species on wet soils (Orme and Coles 
1985, 10). 
 
6 Summary 
Charcoal was identified from fifteen contexts from Grange 2, dating to the Neolithic, 
Iron Age and early medieval period. Eight wood taxa were identified, indicating the 
site was located close to a mosaic of different woodland types. The results are 
dominated by hazel and oak, which were identified from each time period.   
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Table 1 Charcoal identifications from Grange 2   
  

Sample 
number 

Context 
number  

Feature 
type  

Group  
Sub 
group 

Wood 
taxon  

Flot 
weight  

No. of 
fragments 

Charcoal 
weight 
(grams) 

Size of 
fragments 
(mm) 

No. of 
growth 
rings 

Growth  
Ring 
curvature 

Insect 
holes 

Tyloses  Comment  

1 C10 
Posthole 
C13 to east 
of graves 

2 1004 
Corylus 
avellana 
(hazel) 

1.5g 16 1.09 2–8 2–7 medium 
strongly 
curved 

      

1 C10 
Posthole 
C13 to east 
of graves 

2 1004 
Fraxinus sp. 
(ash) 

1.5g 1 0.05 5 4 medium 
strongly 
curved 

      

4 C3 

fill of Pit 
furnace 
C18, upper 
fill 

4 1008 
Corylus 
avellana 
(hazel) 

76.1g 53 14.18 5–25 2–11 
medium to 
fast 

strongly 
curved 

      

4 C3 

fill of Pit 
furnace 
C18, upper 
fill 

4 1008 

Maloideae 
spp. 
(pomaceous 
fruitwood)  

76.1g 1 0.09 5 3 medium 
strongly 
curved 

      

4 C3 

fill of Pit 
furnace 
C18, upper 
fill 

4 1008 Prunus sp.  76.1g 1 0.13 5 4 medium 
strongly 
curved 

      

4 C3 

fill of Pit 
furnace 
C18, upper 
fill 

4 1008 
Quercus sp. 
(oak) 

76.1g 1 0.14 5 4 medium 
strongly 
curved 

      

4 C3 

fill of Pit 
furnace 
C18, upper 
fill 

4 1008 
Ulmus sp. 
(elm) 

76.1g 9 1.9 5–7 2–3 fast 
strongly 
curved 
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Sample 
number 

Context 
number  

Feature 
type  

Group  
Sub 
group 

Wood 
taxon  

Flot 
weight  

No. of 
fragments 

Charcoal 
weight 
(grams) 

Size of 
fragments 
(mm) 

No. of 
growth 
rings 

Growth  
Ring 
curvature 

Insect 
holes 

Tyloses  Comment  

6 C8 

Pit C29 
beside 
graves, 
contains E 
Neo pottery 

2 1003 
Corylus 
avellana 
(hazel) 

5.9g 43 0.96 5–8 3–6 medium 
strongly 
curved 

      

6 C8 

Pit C29 
beside 
graves, 
contains E 
Neo pottery 

2 1003 
Quercus sp. 
(oak) 

5.9g 7 0.26 5–8 2–6 medium 
weakly 
curved 

  100%    

11 C17 
Pit C32, 
south-west 
of site 

5 1009 
Corylus 
avellana 
(hazel) 

2.3g 7 0.18 2–4 2–5 medium 
strongly 
curved 

      

11 C17 
Pit C32, 
south-west 
of site 

5 1009 
Fraxinus sp. 
(ash) 

2.3g 2 0.07 2–4 2–5 medium 
strongly 
curved 

      

11 C17 
Pit C32, 
south-west 
of site 

5 1009 

Maloideae 
spp. 
(pomaceous 
fruitwood)  

2.3g 10 0.66 2–4 2–5 medium 
strongly 
curved 

      

11 C17 
Pit C32, 
south-west 
of site 

5 1009 
Quercus sp. 
(oak) 

2.3g 6 0.18 2–4 2–5 medium 
strongly 
curved 

      

15 C38 
fill of grave 
cut C39, SK 
6 

2 1002 
Alnus sp. 
(alder) 

4.0g 3 0.11 4–8 2–6 medium 
strongly 
curved  

      

15 C38 
fill of grave 
cut C39, SK 
6 

2 1002 
Corylus 
avellana 
(hazel) 

4.0g 21 0.49 4–8 2–6 medium 
strongly 
curved  
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Sample 
number 

Context 
number  

Feature 
type  

Group  
Sub 
group 

Wood 
taxon  

Flot 
weight  

No. of 
fragments 

Charcoal 
weight 
(grams) 

Size of 
fragments 
(mm) 

No. of 
growth 
rings 

Growth  
Ring 
curvature 

Insect 
holes 

Tyloses  Comment  

15 C38 
fill of grave 
cut C39, SK 
6 

2 1002 
Fraxinus sp. 
(ash) 

4.0g 4 0.05 4–8 1–2 medium 
strongly 
curved  

      

15 C38 
fill of grave 
cut C39, SK 
6 

2 1002 

Maloideae 
spp. 
(pomaceous 
fruitwood)  

4.0g 11 0.22 4–8 4–5 medium 
strongly 
curved  

      

15 C38 
fill of grave 
cut C39, SK 
6 

2 1002 Prunus sp.  4.0g 2 0.04 4–8 2–6 medium 
strongly 
curved  

      

15 C38 
fill of grave 
cut C39, SK 
6 

2 1002 
Quercus sp. 
(oak) 

4.0g 8 0.28 4–8 2–6 medium 
weakly 
curved 

  100%    

15 C38 
fill of grave 
cut C39, SK 
6 

2 1002 
Ulmus sp. 
(elm) 

4.0g 3 0.04 4–8 2–3 medium 
strongly 
curved  

      

16 C37 
Furnace pit 
C34 

4 1007 
Quercus sp. 
(oak) 

83.2g 50 9.07 5–15 4–26 
slow to 
fast 

weakly and 
strongly 
curved 

  96% 

Most 
weakly 
curved with 
tyloses, 2 
strongly 
curved with 
fast growth  

18 C27 
Pit C26 
beside 
graves 

2 1003 
Alnus sp. 
(alder) 

3.3g 1 0.14 3 4 medium 
strongly 
curved 
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Sample 
number 

Context 
number  

Feature 
type  

Group  
Sub 
group 

Wood 
taxon  

Flot 
weight  

No. of 
fragments 

Charcoal 
weight 
(grams) 

Size of 
fragments 
(mm) 

No. of 
growth 
rings 

Growth  
Ring 
curvature 

Insect 
holes 

Tyloses  Comment  

18 C27 
Pit C26 
beside 
graves 

2 1003 
Corylus 
avellana 
(hazel) 

3.3g 6 0.17 3–5 2–4 medium 
strongly 
curved 

      

18 C27 
Pit C26 
beside 
graves 

2 1003 
Fraxinus sp. 
(ash) 

3.3g 6 0.31 3–5 2–4 medium 
strongly 
curved 

      

18 C27 
Pit C26 
beside 
graves 

2 1003 

Maloideae 
spp. 
(pomaceous 
fruitwood)  

3.3g 2 0.06 4 4 medium 
strongly 
curved 

      

18 C27 
Pit C26 
beside 
graves 

2 1003 Prunus sp.  3.3g 5 0.24 3–5 2–4 medium 
strongly 
curved 

      

18 C27 
Pit C26 
beside 
graves 

2 1003 
Ulmus sp. 
(elm) 

3.3g 1 0.04 3 4 medium 
strongly 
curved 

      

21 C12 

Pit C46, 
poss assoc 
with 
cremation 
activity 

3 1006 
Fraxinus sp. 
(ash) 

0.3g 1 0.03 2–3 1–2 medium         

21 C12 

Pit C46, 
poss assoc 
with 
cremation 
activity 

3 1006 
Quercus sp. 
(oak) 

0.3g 1 0.05 2–3 1–2 medium         

47 C30 
fill of 
cremation 
pit C31 

3 1005 
Alnus sp. 
(alder) 

28.7g 2 0.08 5 6 medium         
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Sample 
number 

Context 
number  

Feature 
type  

Group  
Sub 
group 

Wood 
taxon  

Flot 
weight  

No. of 
fragments 

Charcoal 
weight 
(grams) 

Size of 
fragments 
(mm) 

No. of 
growth 
rings 

Growth  
Ring 
curvature 

Insect 
holes 

Tyloses  Comment  

47 C30 
fill of 
cremation 
pit C31 

3 1005 
Corylus 
avellana 
(hazel) 

28.7g 30 1.8 5–7 5–10 medium 
strongly 
curved  

      

47 C30 
fill of 
cremation 
pit C31 

3 1005 
Quercus sp. 
(oak) 

28.7g 6 0.38 5–10 2–5 medium 
weakly 
curved 

  100%   

47 C30 
fill of 
cremation 
pit C31 

3 1005 
Salix sp. 
(willow) 

28.7g 1 0.05 5 3 medium         

52 C61,65,  60 

Pit C62, 
possible 
association 
with pit 
furnaces 

4 1008 
Alnus sp. 
(alder) 

3.7g 2 0.15               

52 C61,65,  60 

Pit C62, 
possible 
association 
with pit 
furnaces 

4 1008 
Corylus 
avellana 
(hazel) 

3.7g 2 0.09               

52 C61,65,60 

Pit C62, 
possible 
association 
with pit 
furnaces 

4 1008 
Quercus sp. 
(oak) 

3.7g 44 2.11 5–10 4–6 fast 
strongly 
and weakly 
curved 

  20%    

52 C61,65,  60 

Pit C62, 
possible 
association 
with pit 
furnaces 

4 1008 
Salix sp. 
(willow) 

3.7g 2 0.1               

64 C72 
Furnace 
C34, base 
fill 

4 1007 
Corylus 
avellana 
(hazel) 

0.6g 6 0.14 4–6 2–4 medium 
strongly 
curved 
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Sample 
number 

Context 
number  

Feature 
type  

Group  
Sub 
group 

Wood 
taxon  

Flot 
weight  

No. of 
fragments 

Charcoal 
weight 
(grams) 

Size of 
fragments 
(mm) 

No. of 
growth 
rings 

Growth  
Ring 
curvature 

Insect 
holes 

Tyloses  Comment  

64 C72 
Furnace 
C34, base 
fill 

4 1007 
Fraxinus sp. 
(ash) 

0.6g 10 0.15 4–6 1–2 fast 
strongly 
curved 

      

64 C72 
Furnace 
C34, base 
fill 

4 1007 

Maloideae 
spp. 
(pomaceous 
fruitwood)  

0.6g 4 0.18 4–6 2–4 medium 
strongly 
curved  

      

64 C72 
Furnace 
C34, base 
fill 

4 1007 Prunus sp.  0.6g 9 0.28 4–6 2–4 medium 
strongly 
curved 

      

64 C72 
Furnace 
C34, base 
fill 

4 1007 
Quercus sp. 
(oak) 

0.6g 25 0.29 4–6 2–6 slow 
weakly 
curved 

  100%    

67 C76 
fill of grave 
cut C86, SK 
5 

2 1002 
Corylus 
avellana 
(hazel) 

10.9g 2 0.03 2–3 1–2 medium 
strongly 
curved 

      

67 C76 
fill of grave 
cut C86, SK 
5 

2 1002 
Quercus sp. 
(oak) 

10.9g 2 0.03 2–3 1–2 medium 
strongly 
curved 

      

69 C83 
fill of grave 
cut C84, SK 
7 

2 1002 
Corylus 
avellana 
(hazel) 

0.1g 1 0.16 5 5 medium 
strongly 
curved  

      

69 C83 
fill of grave 
cut C84, SK 
7 

2 1002 
Quercus sp. 
(oak) 

0.1g 49 5.59 5–12 2–5 medium 
moderately 
curved 

      

74 C81 

Pit C82 
(poss assoc 
with crem 
activity) 

3 1006 
Alnus sp. 
(alder) 

0.3g 8 0.23 4–7 4–5 medium 
strongly 
curved  
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Sample 
number 

Context 
number  

Feature 
type  

Group  
Sub 
group 

Wood 
taxon  

Flot 
weight  

No. of 
fragments 

Charcoal 
weight 
(grams) 

Size of 
fragments 
(mm) 

No. of 
growth 
rings 

Growth  
Ring 
curvature 

Insect 
holes 

Tyloses  Comment  

74 C81 

Pit C82 
(poss assoc 
with crem 
activity) 

3 1006 
Corylus 
avellana 
(hazel) 

0.3g 12 0.44 4–7 4–5 medium 
strongly 
curved  

      

74 C81 

Pit C82 
(possible 
association 
with 
cremation 
activity) 

3 1006 
Fraxinus sp. 
(ash) 

0.3g 5 0.31 5–11 20–30 medium 
strongly 
curved  

      

74 C81 

Pit C82 
(possible 
association 
with 
cremation 
activity) 

3 1006 

Maloideae 
spp. 
(pomaceous 
fruitwood)  

0.3g 2 0.09 4–7 4–5 medium 
strongly 
curved  

      

74 C81 

Pit C82 
(possible 
association 
with 
cremation 
activity) 

3 1006 Prunus sp.  0.3g 1 0.04 4 5 medium 
strongly 
curved  

      

74 C81 

Pit C82 
(possible 
association 
with 
cremation 
activity) 

3 1006 
Salix sp. 
(willow) 

0.3g 2 0.03 4–7 1–2 medium 
strongly 
curved  

      

87 C91 Pit C92 5 1009 
Alnus sp. 
(alder) 

0.5g 1 0.03 4 3 medium 
strongly 
curved 

      

87 C91 Pit C92 5 1009 
Corylus 
avellana 
(hazel) 

0.5g 13 0.51 4–6 2–4 medium 
strongly 
curved 
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Sample 
number 

Context 
number  

Feature 
type  

Group  
Sub 
group 

Wood 
taxon  

Flot 
weight  

No. of 
fragments 

Charcoal 
weight 
(grams) 

Size of 
fragments 
(mm) 

No. of 
growth 
rings 

Growth  
Ring 
curvature 

Insect 
holes 

Tyloses  Comment  

87 C91 Pit C92 5 1009 
Fraxinus sp. 
(ash) 

0.5g 5 0.28 4–6 2–4 medium 
strongly 
curved 

      

87 C91 Pit C92 5 1009 

Maloideae 
spp. 
(pomaceous 
fruitwood)  

0.5g 4 0.08 4–6 2–4 medium 
strongly 
curved 

      

87 C91 Pit C92 5 1009 Prunus sp.  0.5g 2 0.07 4–6 2–4 medium 
strongly 
curved 

      

87 C91 Pit C92 5 1009 
Quercus sp. 
(oak) 

0.5g 3 0.1 4–6 2–4 medium 
strongly 
curved 
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Appendix 2.6 Plant Remains Analysis Report – Susan Lyons 

 
 
 
 
 
 
 
 
 

THE PLANT REMAINS 
GRANGE 2(E3124) 

 
SUSAN LYONS MSC MIAI 

 
JANUARY 2010 

 

 



M3 Clonee–North of Kells Motorway Scheme (Contract 4)   A029 Site E3124 

Irish Archaeological Consultancy xlii  

1 Introduction 
Six flot samples were analysed from excavations associated with archaeological 
activity recorded at Grange 2, Co. Meath. Grange 2 was excavated as part of the 
archaeological mitigation programme associated with Contract 4 of the M3 Navan–
Kells and Kells Bypass, which formed part of the proposed M3 Clonee to North Kells 
Motorway Scheme. The site consisted of eight graves contained skeletal remains, 
along with a series of postholes and features possibly associated with the cemetery. 
To the south of the cemetery there was a kiln recorded, while a ceramic bowl furnace 
was identified to the west of the kiln. A number of shallow pits were also recorded at 
the site (Kelly, 2008). Six radiocarbon dates are available for the site; carbonised 
hazelnut shell from C8 returned a date of Cal 3654–3527 BC (2 sigma); ash charcoal 
from C24 returned a date of Cal 46 BC–AD 56 (2 sigma); carbonised hazelnut shell 
from C38 returned a date of Cal AD 432–591 (2 sigma); oak charcoal from C37 
returned a date of Cal AD 257–409 (2 sigma); carbonised hazelnut shell from 
C60/61/65 returned a date of Cal 369–202 BC (2 sigma) and a barley grain from C78 
revealed a date of Cal AD 427–554 (2 sigma).  
 
The primary objective of the plant remains project is to identify, analyse and interpret 
the charred and any waterlogged botanical remains present in order to help with 
understanding the change in the floral environment and activities at the site over time 
and to help with highlighting the function of certain areas of the site or indeed the 
features recorded within. This report will later form part of an overall scheme-wide 
report encompassing all sites along the M3 Clonee to North Kells Motorway Scheme 
(Lyons, forthcoming). 
 
2 Methodology  
 
2.1       Sample processing (after IAC Ltd) 

 A mechanical flotation tank using a pump and water recycling system is used 
for soil flotation 

 The soil is washed using a 1mm mesh in the flotation tank and a 300 micron 
and 1mm sieve is used to catch floated material. 

 The volume of all soil samples are recorded in litres using a measuring jug. 

 The sample is then placed into the 1mm mesh in the flotation tank, the tank is 
then filled with water and the sample washed.  Any large lumps of soil can be 
carefully broken down by hand, but the jets of water in the flotation tank gently 
clean the rest of the sample. 

 Once the sample is clean (just stones, charcoal, artefacts remaining in the 
mesh) the tank is filled up with water and at this stage any floating material 
(charcoal, seeds etc) should flow over the spout and into the sieves. 

 The retent is then gently poured into a labelled tray (containing site code, site 
name, sample number and context number) and place on a shelf to dry. 

 The flots are securely packaged in tissue, labelled and hung up to dry.  This 
prevents any loss of light material (seeds) which could result once the flots 
are dry and being moved (if they are dried on trays). 

 Before washing a new sample all equipment used (measuring jugs, 1mm 
mesh, sieves etc) are thoroughly washed using clean water.  

 The large black settling tanks (and water) are cleaned between every site, or 
if a large site is being processed, every 1–2 weeks.  

 Any samples containing high clay content will be soaked in water for 1–2 days 
to aid the sieving process.  
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2.2 Quantification and identification of plant remains 
The flot samples are viewed under a low powered binocular microscope (Nikon 
SMZ645) at magnification x0.8 to x5 and any carbonised or potentially waterlogged 
botanical materials were identified to genus/species level where applicable. Where 
preservation allowed, all charred and waterlogged plant remains recovered were 
identified to species level where applicable and the constituents quantified 
numerically. Those plant remains which were abraded or fragmented were recorded 
using an abundance key to highlight the concentrations of material identified from 
each sample;  
 
+ = rare (1–10)   ++ = occasional (11–50) 
+++ = common (51–100)  ++++ = abundant (>100) 
 
To fully identify charred remains, a series of morphological characteristics are 
recorded, which includes length, breadth, shape on the longitudinal and transerve 
planes, texture of the seed coat (smooth or reticulate), attachments (pappus), scars 
(hilum) and the presence of the embryo and endosperm components in cereal grains 
(Pearsall, 2000, 135–6). Cereal chaff fragments were noted for glume base angle, 
ventral/dorsal keels, nerves, size of lemma scars etc (Hillman, 1981). 
 
Plant species are made using reference to the author‟s seed collection and standard 
seed atlases and references; Flora of the British Isles (Clapham, A R, Tutin, T G, 
Warburg, E F, 1957), Zadenatlas der Nederlandsche Flora (Beijerinck, W.1976), New 
Flora of the British Isles 2nd Edition (Stace, C, 1997) and Digital Seed Atlas of the 
Netherlands (Cappers, R.T.J., R.M. Bekker and J.E.A. Jans, 2006). 

 

3 Results 
Six samples from C8 (fill of pit C46), C12 (fill of pit C46), C38 (fill of Grave SK 6), 
C60/61/65 (fill of pit C62) and C72 and C78 (both fills of furnace C16/34) were 
submitted for archaeobotanical analysis. 
 
The results are summarised in Table 1. 

 

Wood charcoal – Charcoal was recorded from C78 (fill of furnace C16/34). The 
material was very fragmented and in minute fibres in many cases with average 
fragment size of <5mm diameter. 
 
Carbonised cereal grain – A high concentration of carbonised cereal grains were 
recorded from C72 and C78 (fill of C16/34). Barley (Hordeum sp.) dominated the 
assemblage, with much lower incidences of oat (Avena sp.) also identified. The oat 
grain was in a poor state of preservation for the most part but based on grain size 
and the absence of a distinct basal scar (suckermouth) (Stanton, 1955, 103), the 
cultivated/common oat type (Avena sativa) is likely to be the most common oat 
species recorded from the assemblage. The majority of the grains were free of the 
chaff components [spikelets, glume bases and palea/lemma (hulls)], which are 
required in identifying between species and therefore definitive identifications were 

difficult to undertake. 

 
A number of vesicular and eroded grains were also recorded from C72 and C78 and 
these appear in the tables as indeterminate grain. Cereal grains can become eroded 
and abraded as a result of charring at high temperatures, that the grain was damp 
when burnt or that this material had degraded due to redeposition and/or exposure.   
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Carbonised wild taxa – Carbonised seeds (nutlets) of Polygonum sp. (knotgrass) 
were recorded from C78. These species are common weeds of disturbance and 
waste ground. 

 

Carbonised nutshell - Carbonised nutshell fragments were recorded from C8, C12, 

C38 and C60/61/65. Based on the curvature of the fragments and surface striation 
marks, this material was identified as hazelnut shell (Corylus avellana). 
 
4 Discussion 
 
4.1 Carbonization of plant remains 
Charred plant remains are those which have been heated to more than about 200° C, 
but where there is not enough oxygen to complete the burning process. Instead, the 
organic components are converted to a more carbon-rich resilient material or to 
carbon itself rather than to ash (Broadman & Jones, 1990). Despite being subjected 
to high temperatures, many charred remains retain a morphology or exterior detail 
which can aid plant identification to genus or even species level. Some remains are 
found in the same place that they were charred (hearths, fires, kilns, ovens, burnt 
stores). More are found thinly spread and scattered across a wider area entering 
deposits such as occupational layers, pits and potholes for example. Over time, this 
material can move and be re-distributed due to disturbances such as soil movement, 
extreme climatic conditions, root penetration or worm/animal action. The 
carbonisation process obviously affects different species and plant components in 
different ways, where finer, lighter material can be destroyed more easily than larger 
elements. It most therefore be noted that the charred plant remains recovered from 
archaeological features can as much reflect the results of the carbonisation process 
as how and what plant remains were used on a site.   
 
4.2 Carbonised plant remains from Grange 2 
The carbonised cereal and weed assemblage recorded from Grange 2 was confined 
to furnace C34 (C72 and C78). The assemblage was made up of predominantly 
barley followed by oat and grains of indeterminate species, with a low occurrence of 
Polygonum sp seeds also identified. While barley has been cultivated from the 
prehistoric period to the present day, the cultivation of oat is primarily dated from the 
early medieval period in Ireland (Monk, 1986). These cereals would have been 
cultivated and consumed by all social classes during the medieval period, with oat 
also used for animal fodder. The presence of both crops together therefore points to 
a medieval cereal assemblage, and this is supported by a radiocarbon date of Cal 
AD 427–554 (2 sigma) which was returned from a barley grain within C78.  
 
While C16/34 is likely to have functioned as a metal-working furnace, the large cache 
of carbonised cereal grain recorded suggests that this feature may have once been 
associated with crop drying activities at the site during the medieval period. Since 
C72 and C78 were the lowermost or earliest deposits within C16/34 the high cereal 
content could be explained by one of the following: 
 

 C16/34 initially functioned as a corn drying kiln or storage facility, where 
charred kiln residue was left in situ after the kiln went out of use, became 
abandoned or burnt down 

 C16/34 was initially used as a refuse pit or dumping ground for nearby crop 
drying activities, possible associated with the kiln activity recorded at nearby 
Grange 3 (Kelly, 2008, 19)  

 Soils from a number of sources were used as padding or levelling deposits 
within C16/34 to facilitate the construction of the furnace. These soils would 
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have contained an array of domestic and occupational debris, in this case 
charred cereal grains. 

 
An interesting observation is the absence of chaff and low occurrence of weed seeds 
from the assemblage, which can indicate that cereals were either being prepared for 
long-term storage or for grinding and milling. Grains would require full processing 
(removal of chaff and weeds) prior to storage to prevent spoilage of the crop (van der 
Veen, 1989, 304). The weed seeds recovered from C78 may also have been brought 
to the site with the gathered crop and charred inadvertently with the crops 
themselves. 
 
Carbonised hazelnut shell fragments were recorded from C8, C12, C38 and 
C60/61/65. Carbonised hazelnut shell is a frequent occurrence on archaeological 
sites (Moffett et al. 1989; Greig, 1991) and its presence is usually interpreted as: 

 the waste debris of gathered foodstuffs that have been discarded onto fires 

 the remnants of drying or parching hazelnuts near or over a fire.  

 material collected with hazel wood for fuel or kindling 
 
It is difficult to fully interpret the presence of this material however  based on such a 
small assemblage. 
 
5 Summary 
Six samples associated with C8 (fill of pit C46), C12 (fill of pit C46), C38 (fill of Grave 
SK 6), C60/61/65 (fill of pit C62) and C72 and C78 (both fills of furnace C16/34) were 
selected for archaeobotanical analysis. The carbonised plant remains assemblage 
contained predominantly barley with much lesser oat and wild taxa, in the form of 
Polygonum sp. (knotgrass). These crops are typical of a medieval cereal 
assemblage, which suggests that medieval crop drying activities were being 
undertaken at Grange 2. While C16/34 is likely to have functioned as a metal-working 
furnace, the presence of charred cereal grains from C72 and C78 suggests that is 
may also have been initially associated with crop drying activities either directly or 
indirectly during the medieval period. 
 
6 Recommendations 
1 There is no further identification work required on the sample submitted for 
 Grange 2. Any additional processed samples associated with features 
 excavated at the site, especially the uppermost deposits associated with 
 C16/34 and any other in situ burning deposits, should also be scanned to 
 determine if there are any other plant remains present, which may help with 
 the interpretations put forward. 
2 A record of the methodology and results of this assessment should be 
 included in any final report.  
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Table 1. Composition of plant remains from Grange 2 (E3124)  
 
  

Feature 
Context 
number 

Sample 
Number 

Flot 
volume 
(grams) 

Context description 
Wood 

charcoal 

Carbonised 
cereal 
grains 

Carbonised 
nutshell 

Carbonised 
wild taxa 

Comments 

Circular pits 
adjacent to 
graves 

8 6 5.9 grams 
Secondary fill of circular pit C29 
adjacent to graves 

    +++    Hazelnut shell (Corylus avellana) 

                    

Charcoal rich 
pits 

12 21 
<0.1 

grams 
Charcoal rich fill of small pit C46     +    Hazelnut shell (Corylus avellana) 

                    

Inhumations 38 15 4 grams 
Compact brown sterile fill of 
grave C38, Grave SK6 

    +++    Hazelnut shell (Corylus avellana) 

                    

Possible pit 
furnaces 

61, 65, 
60 

52 5.7 grams Fill of burnt pit C62     ++    Hazelnut shell (Corylus avellana) 

                    

Furnaces 

72 64 1.7 grams Fill of furnace C34   ++++     
Barley (x109)        Oat (x2)                                         
Cereal indet +++ 

78 65 9.4 grams Fill of furnace C34 ++ ++++   + 
Barley (x512)     Oat (x12)     Wheat (x7)    
Cereal indet ++     Polygonum sp. (x4) 

 
 
 

Key: + = rare (1–10), ++ = occasional (11–50), +++ = common (51–100) and ++++ = abundant (>100) 
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Appendix 2.7 Faunal Assemblage Report – Margaret McCarthy 
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The excavations at Grange 3 uncovered a range of archaeological features primarily 
eight inhumation graves and a substantial kiln. Prehistoric cremation deposits, 
metalworking features and three large shallow pits of unknown date were also 
uncovered. The graves were concentrated at the east side of the site and represent a 
contained cemetery of probable early medieval date. Small quantities of animal bone 
were dispersed across the site and came from all of the four major context groupings 
recognised by the excavator. The analysis of the bones identified the presence of 
domestic horse and cattle at the site and the remains are described below by 
individual context grouping. 
 
Cremation Deposits 
Five fragments of indeterminate burnt bone were recovered from the fill of a small pit 
(C46) which was one of a group of pits located in the south-west quadrant of the site. 
These may be related to a nearby cremation deposit (C31). 
 
The Graves 
The cemetery group has been interpreted as representing a contained early medieval 
family plot. Animal bones were recovered from the fills of three graves (C39, C43, 
C86). Twelve indeterminate fragments of burnt bone were recovered from the fill 
(C38) of grave (C39). An adult cow tooth and nine fragments of bone from a large-
sized mammal were found in grave (C43). Another cow tooth and two indeterminate 
burnt fragments of bone came from grave (C76). 
 
Circular pit adjacent to graves 
The proximity of this pit (C26) to the graves suggested that it may have had a related 
funerary function. The fill (C27) contained one indeterminate fragment of calcined 
bone.  
 
Early Medieval Metalworking 
The excavation revealed early medieval metalworking features of considerable 
sophistication. Animal bones were, not surprisingly, found in relatively small 
quantities, and it is likely that many of these represent either residual or intrusive 
finds that became mixed up in the fills of the furnace accidentally. The fill of one 
furnace (C16) contained one indeterminate fragment of calcined bone. Larger 
samples of bone were recovered from the fills (C55, C80) of another furnace (C34) 
though just one specimen was identified to species, the distal portion of a cow 
metatarsus. The bone was fused distally and belonged to an animal that was over 
two years of age at death. The remainder of the faunal sample from this furnace 
consists of 15 fragments of bone from a large-sized mammal and three indeterminate 
pieces of burnt. Most of the bones from this furnace were unburnt providing further 
evidence that these are not related to the metalworking activities. 
 
Undated Large Shallow Pits 
The precise date and function of three shallow pits excavated at the site remains 
unclear but the presence of animal bones in all of the pits indicates that they may 
have been used for the disposal of food waste. The fill of a large pit (C32) contained 
three adult cattle teeth and the proximal fused portion of a cow radius, from an 
individual over two years old at slaughter. An incisor from an adult sheep/goat was 
also present in the pit and the remainder of the sample is classified as the remains of 
medium-sized mammals (3), large-sized mammals (15) and 25 indeterminate 
fragments. The unidentified bone is very fragmented and burnt to a white chalky 
appearance from being in contact with fire for a prolonged period of time. The fill of a 
shallow pit (C69) produced a molar from an adult horse and four indeterminate burnt 
fragments. The third undated pit also contained animal bones including a fragmented 
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cow tooth, three medium-sized mammal fragments, two large-sized mammal 
fragments and one indeterminate piece of burnt bone. 
  
Table 1: Distribution of species by individual context grouping  
 
 Horse Cow S/G* LM* MM* Indet* Total 

Cremation deposits      5 5 

Graves  2  9  15 26 

Metalworking features  1  15  4 20 

Undated pits 1 5 1 17 6 28 58 

TOTAL 1 8 1 41 6 52 109 

 
S/G* Sheep/Goat   LM* Large mammal     MM* Medium mammal    Indet* Indeterminate   
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Appendix 2.8 Osteological Report on Burnt Bone – Jennie Coughlan 
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Summary 
This report details the results of the analysis of a small quantity of burnt bone 
recovered from a single feature during archaeological investigations in the townland 
of Grange, Co. Meath. Excavations at Grange 2 (A029/006) were directed by 
Amanda Kelly for Irish Archaeological Consultancy Ltd. as part of a series of 
archaeological investigations along the proposed route of the M3 Clonee to the north 
of Kells road scheme. A small quantity of burnt bone was identified in the fill of a 
single pit (C31), interpreted in the field as a possible cremation burial. Osteological 
assessment failed to identify any supporting evidence for this interpretation with the 
assemblage comprising of un-diagnostic and animal bone fragments only.   
 
1 Introduction 
Excavations at Grange 2 uncovered a range of archaeological features including a 
large furnace and associated pits and a small cemetery group of eight inhumations 
interred in simple west–east orientated graves. These burial remains have been 
reported on separately (Coughlan 2008). During excavation a small quantity of burnt 
bone was recovered from a single pit feature (C31). The pit contained three distinct 
fills, two of which (C24 & C30) contained charcoal and small quantities of burnt bone 
(Table 1.1). A single glass bead was also recovered from (C24). The presence of 
both burnt bone and charcoal identified this pit as a possible cremation.   
 

Cut Fill 
Weight 
of bone 
(g) 

Description 
Of context 

Dimensions Depth Date Additional comments 

31 24 3.6g Upper fill of pit 
0.89m x 
0.53m 

0.11m  
Small quantity of probable 
animal bone fragments. 

31 30 2.2g Basal fill of pit 
0.89 x 
0.53m 

0.11m  
Small quantity of probable 
animal bone fragments; 1 
x animal bone fragment. 

 
Table 1.1 Total weight of burnt bone 
 
2 Materials and Process 
All burnt bone was separated from the surrounding matrix prior to analysis as part of 
post-excavation procedures. The bone from each context was examined in 
accordance with standards recommended by BABAO and the IFA (Guidelines to the 
Standards for Recording Human Remains, Brickley and McKinley 2004). Each 
sample was sieved through laboratory-grade stack sieves of 2mm, 5mm and 10mm 
diameter mesh and the material from each sieve was weighed to the nearest 
0.1gram. All material was examined macroscopically.    
 
3 Discussion 
C31 produced a total of 5.8g of burnt bone. All burnt bone remains were fully 
oxidised indicating that they had been subject to temperatures greater than 600°C 
over a prolonged period of time. Levels of fragmentation were high and none of the 
fragments were greater than 10mm in diameter. The maximum recorded fragment 
length was 14.8mm. Although the levels of fragmentation impacted on the 
information retrievable during analysis a small number of animal bone fragments 
were identified in the deposit. The size of the burnt bone deposit, in conjunction with 
the identification of animal bone remains, strongly suggests that this pit did not serve 
a funerary function. The osteological evidence would suggest that this deposit 
represented some form of domestic or occupational debris. 
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Appendix 2.9 Osteological Report / Human Skeletal Remains – Jennie 
Coughlan 
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1. Introduction 
 
This report details the results of the osteological analysis of the human skeletal 
remains recovered during archaeological investigations in the townland of Grange, Co. 
Meath.   
 
Analysis of the human remains was undertaken to determine both basic demographic 
information and to identify skeletal changes that could be linked to occupational, 
nutritional or pathological stresses.  
 
1.1 Background 
Excavations in the townland of Grange were undertaken as part of a series of 
archaeological investigations carried out by IAC Ltd. along the route of the proposed 
M3 Navan to Kells Road Scheme. Excavations at Grange 2 [A029/006] uncovered the 
remains of a small cemetery group with a total of eight graves of probable early 
medieval date identified. Preservation varied throughout the burial contexts with only 
two of the identified graves producing skeletal remains equal to greater than 50% of a 
complete human skeleton. A further four of the graves contained only small quantities 
of poorly preserved bones and teeth. Of the final two graves one contained only a 
small number of tooth enamel „shadows‟ embedded in clay. No other bone was 
identified in this grave and the small group of tooth fragments were only uncovered 
when the stone lining of the grave was removed. The final grave contained no human 
skeletal or dental material.   
 
In addition to the seven discreet inhumations presented for analysis a very small 
quantity of disarticulated bone from various grave fills was also recovered [Appendix 
B]. Although the majority of disarticulated fragments were unidentifiable, a small 
number of skeletal elements from the fill of Skeleton 1 C42 could be identified. These 
consisted of the incomplete remains of a distal tibial epiphysis, talus and calcaneus. 
The size and development of these elements indicate that they came from a child. As 
Skeleton 1 was determined to adult it may be that, either this grave disturbed an earlier 
burial, or that there were two individuals, and adult and a child, interred in this single 
grave. Although preservation of Skeleton 1 was determined to be moderate, a number 
of skeletal elements were very poorly preserved and this level of postmortem 
damage/destruction may have affected a second burial interred in this grave.  
 
All graves were orientated along a roughly west–east axis and, where present, the 
position of the skeletal remains indicated that the burials were interred with the head to 
the west. Where skeletal position was possible to identify the majority of burials were 
found in a supine and extended position although the legs of Skeleton 1, one of the 
more complete skeletons from the site, were slightly flexed to the right.   
 
2. Osteological Analysis and Methodology 
 
The osteological analysis of human remains is undertaken to establish, where possible, 
demographic information (sex, age and stature) and to identify skeletal changes that 
can be linked to occupational, pathological or nutritional stresses. The determination of 
age, sex and stature not only provide basic population data but also can aid in the 
identification of age-related skeletal changes, gender differences in diet and occupation 
and the frequency of disease through different population groups.   
 
2.1 Preservation 
The preservation of skeletal material can impact on the level of information retrieved 
during analysis.  Aspects affecting preservation include burial environment, disturbance 
after deposition and treatment of skeletal material both during and after excavation.  
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The skeletal remains from this site were assessed on two separate aspects of 
preservation, namely completeness, recorded as percentage of the skeleton present, 
and preservation, where consideration was given to the condition of the bone.   
 

Burials were scored on a five-point scale ranging from very good through to good, 
moderate, poor and very poor. When assessing completeness a score of 1 was 
assigned when over 85% of the skeleton was present, a score of 2 when 70%–84% of 
the skeleton was present, a score of 3 where 50%–69% of the skeleton was present, a 
score of 4 where 25%–49% of the skeleton was present and a score of 5 where less 
than 24% of the skeleton was present. When scoring for preservation consideration 
was given to both the degree of surface erosion and postmortem fragmentation.   

 

Skeleton Completeness Preservation 

Skeleton 1 Moderate Moderate 

Skeleton 2 Poor Very poor 

Skeleton 3 Good Moderate 

Skeleton 4 Very poor Very poor 

Skeleton 5 Very poor Very poor 

Skeleton 6 Very poor Poor 

Skeleton 7 Very poor Poor 

 
Table 2.1 Preservation and completeness by skeleton 
 
As noted, only two of the burials contained skeletal remains equating to greater than 
50% of a complete skeleton [Skeleton 1 and Skeleton 3], with the remainder of the 
graves producing only small quantities of fragmented bone. Skeleton 1 and Skeleton 3 
also displayed the best bone preservation, although fragmentation of all major 
elements was observed throughout the assemblage. Surface erosion did affect a 
number of the remains and in some instances this was scored as severe. In two 
instances [Skeleton 4 and Skeleton 5], the majority of surviving skeletal/dental 
elements were preserved as bone/enamel „shadows‟ embedded in the surrounding 
clay. Although a small number of elements from Skeleton 5 were recognisable, 
identification of some of the skeletal elements relied heavily on on-site recording.  
These levels of both fragmentation and postmortem damage affected the amount of 
demographic and pathological information retrievable during analysis. 
 
2.2 Assessment of Age 
Individual development is influenced by a number of factors including population 
growth rates, environmental conditions and dietary influences (Whittaker 2000, 83). 
These aspects of development are difficult, if not impossible, to predict in 
archaeological material and, as such, methods used in the ageing of skeletal remains 
can only provide broad age estimates.   
 
Subadult age is assessed using aspects of both dental development (calcification and 
eruption sequences), and skeletal development (stages of ossification, long bone 
length and epiphyseal fusion). As maturation in females occurs at approximately 1–2 
years earlier than males, the combined age range for males and females is used where 
applicable.  Although dental development is completed by approximately 18 years with 
the eruption of the third molar, skeletal development continues into early adulthood 
with late fusing epiphyses, including the vertebral endplates, the iliac crest and the 
medial clavicle, continuing to provide information on age. Once these elements have 
completely fused however (by approximately 30 years of age), age assessment is 
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based on processes of skeletal degeneration and dental attrition.   
 
When ageing adults, primary consideration is given to degenerative changes to the 
pubic symphysis, based on the Suchey-Brooks scheme (Brooks and Suchey 1990; 
Suchey and Katz 1986) and found in Buikstra and Ubelaker (1994), and changes to the 
auricular surface as defined by Meindl and Lovejoy (1989) and again found in Buikstra 
and Ubelaker (1994). Although considered the most reliable indicators of age, these 
areas of the pelvis are often damaged or incomplete. In addition to skeletal changes, 
dental attrition (Brothwell 1981) can be used where applicable to provide a broad 
estimation on age at time of death.   
 
In this population the auricular surface of the pelvis could only be used to age one 
individual [Skeleton 3]. The morphology of the auricular surface in this instance 
indicated that this individual was a young adult (20–24 years) at time of death. Dental 
attrition supported this age determination with only slight occlusal wear observed.   
 
Although partial dental remains from two additional individuals [Skeleton 1 and 
Skeleton 2] were recovered, ageing of these individuals was problematic. The maxillary 
dentition of Skeleton 1 was incomplete and considerable antemortem tooth loss was 
observed through the mandibular dentition. Despite this, all three right maxillary 
molars, the second right mandibular molar and the first and second left mandibular 
molars were recovered. In this example, however, dental attrition appeared unusually 
severe through most of the surviving teeth with all molars, with the exception of the 
right maxillary third molar, affected. The right maxillary third molar was affected by only 
slight blunting of the occlusal cusps, which would suggest a young adult (17–25 years) 
age determination. The remainder of the surviving molars, however, were severely 
worn with significant loss of crown height. Ageing based on the attrition of these teeth 
would suggest an older adult (45+ years) age determination. Although it is probable 
that the severe attrition throughout the dentition was related to occupational or cultural 
use of the teeth rather than age, in this instance, dental attrition as a method of ageing 
was judged unreliable. This individual was therefore placed in the broad „adult‟ age 
group.   
 
Skeleton 2 was also recovered with a number of teeth but in this example only the 
tooth crowns survived. These included the right maxillary molars, the right mandibular 
molars, the left mandibular first and second molars, the right maxillary premolars and 
the right and left mandibular second premolars. None of the surviving teeth displayed 
any occlusal wear. While all tooth crowns were fully formed it was impossible to 
ascertain whether or not all teeth were fully erupted. Skeletal development indicated 
that this individual was older than approximately 15 years at time of death with the 
distal tibia and distal humerus fully fused. Dental development, based on crown 
formation, supports this age determination. This individual was assigned to the older 
adolescent (15–16 years) or young adult (17–25 years) age category based on skeletal 
development and dental attrition.             
 
For the remaining individuals presented for analysis age determination was based on 
skeletal development alone. The remains of Skeleton 5 were very poorly preserved but 
there was a small section of the sacral crest recovered, with the mid sacral segments 
fused. This would suggest an age greater than approximately 16 years at time of 
death. This data suggested an adult age for this individual. The only indicator of age 
from Skeleton 6 was fusion of the distal right femur. This would also suggest an age of 
greater than approximately 16 years for this individual. This, in association with 
robusticity of the distal femoral shaft, suggests that this individual was also adult.  
Skeleton 7 survived as the very incomplete and fragmented remains of unsided tibial 
and fibular shafts.  Robusticity of these elements suggests a possible adult age for this 
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individual. As Skeleton 4 consisted only of a small number of enamel fragments 
embedded in clay, age could not be determined for this individual.    
 
All individuals appear to have been late adolescent or adult at time of death. The 
presence of disarticulated elements from the lower leg and foot of a child found in the 
grave fill of Skeleton 1 does indicate that there was a minimum of one child interred as 
part of this cemetery group.  
 
2.3 Assessment of Sex 
Biological sex is determined using standard techniques as featured in Bass (1987), 
Buikstra and Ubelaker (1994) and Cox and Mays (2000). Sex determination is primarily 
used to provide population data but also can affect additional aspects of osteological 
assessment, and both age and stature determination can be affected by the sex of the 
individual.  Reliable sex differences in skeletal remains first appear at puberty, when 
increasing hormone levels begin to act on the body and skeletal structure.  Commonly, 
however, subadult remains, even those that have reached puberty, show little skeletal 
sexual differentiation.   
 
In general, the pelvis is considered to exhibit the highest degree of sexual dimorphism, 
as it is adapted in females to allow for childbirth. Essentially a broad pelvic structure in 
the female skeleton contrasts with a narrow and high pelvis found in the male skeleton.  
In addition to the pelvis, the skull is also used as a primary indicator of sexual 
differentiation in skeletal material and it is often found that males display more robust 
or prominent features than their female counterparts.  This, however, may not always 
be the case and morphological variations, visible in living populations, may manifest in 
skeletal remains.  It is therefore important to use a combination of criteria where 
possible in the determination of sex.  In addition to the primary areas of the pelvis and 
skull, articular surface measurements, taken on specific points of the skeleton, can also 
be used to provide information on sex.         
 
Although fragmented and incomplete, the skull of Skeleton 1 could be used to 
determine sex.  In this instance the right mastoid process, right posterior zygomatic 
arch and mental eminence gave a possible female sex determination for this individual.   
 
Skeleton 3 was the most completely preserved skeleton from this site, with all but the 
lower legs and feet surviving relatively complete. Although the pubic region of the 
pelvis was missing, the Sciatic Notch gave a male determination. In the skull the orbital 
margins gave a male determination and the mental eminence of the mandible gave a 
probable male estimation. The nuchal crest and supraorbital margins were scored as 
„undetermined‟ indicating that their morphology fell between the extreme „male‟ and 
„female‟ characteristics. Although the metrical data suggested a female or 
undetermined sex it is suggested that this may relate to the relatively young age of this 
individual (17–25 years), as skeletal development may not have been complete.  
Based on the morphology of the skull and pelvis this individual was given a possible 
male sex determination.   
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Skeleton  Age Sex 

Skeleton 1 Adult Possible female 

Skeleton 2 Young adult/late adolescent Undetermined 

Skeleton 3 Young adult Possible male 

Skeleton 4 Undetermined Undetermined 
 Skeleton 5 Adult Undetermined 

Skeleton 6 Adult Undetermined 

Skeleton 7 Adult/adolescent Undetermined 

 
Table 2.2 Age and sex by skeleton 
 
As Skeletons 2, 4, 5, 6 and 7 were very poorly preserved with no diagnostic features 
surviving, sex could not be determined for any of these individuals. 
 
2.4 Stature 
Stature can only be estimated for adult individuals with complete long bones. Any 
fragmentation or damage to the ends of long bones makes them unsuitable in the 
assessment of stature. Calculations used in the estimation of stature are taken from 
those outlined by Trotter (1970). None of the skeletal elements recovered with this 
population were complete enough to provide information on stature.   
 
2.5 Non-metric traits 
Non-metric traits describe non-pathological skeletal features that are scored as either 
present or absent on the skeleton. These most commonly consist of variations in 
numbers of foramina, facets and canals. Although the reasons for development, or 
non-development, of these traits are not fully understood, they are generally thought 
to have a genetic basis. It has been suggested that non-metrics can identify 
hereditary affiliation between skeletons (Saunders 1989). Only Skeleton 3 was 
complete enough to observe non-metric traits.  No non-metric traits were identified on 
the skeletal remains of this individual. 
 
3. Dental Analysis  
 
Dental enamel contains a high mineral content that, importantly in the study of 
human remains, results in good preservation in most archaeological contexts.  In 
addition to this property, teeth are both non-vital and non-reparable. This simply 
means that any changes to the structure of the teeth - developmental, pathological or 
cultural - will not be remodelled through time. Analysis of teeth can therefore provide 
important information on aspects of diet, health and hygiene. Dental remains were 
recovered with five of the skeletons [Skeleton 1, Skeleton 2, Skeleton 3, Skeleton 4 
and Skeleton 5].  Each skeleton will be discussed individually below. 
 
Skeleton 1 
All 16 mandibular sockets and a further 3 maxillary sockets were recovered with 
Skeleton 1. In total, 18 teeth, 10 maxillary and 8 mandibular, were recovered.  
Antemortem tooth loss affected 7 of the surviving tooth positions (36.8% of sockets), 
all from the mandible, with 5 teeth lost from the right side of the jaw. This rate of 
antemortem loss appears relatively high and suggests that there may have been 
some additional dental condition that was related to antemortem loss. Although 
antemortem tooth loss is commonly found to increase with age, there are a number 
of dental conditions that may also contribute to premature loss of teeth. These 
include periodontal disease, caries, calculus and severe attrition. 
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Calculus, a hard deposit formed on teeth through the mineralisation of dental plaque, 
commonly occurs in the absence of dental hygiene practices. Flecks of calculus were 
only observed on the buccal surface of the right maxillary canine.   
 
More notable was the severity of dental wear affecting this individual, with the 
majority of teeth affected by severe (Stages 6–8) attrition. Most severely affected 
were the left mandibular lateral incisor and canine, both of which were affected by 
total loss of the dental enamel (Stage 8). Severe loss of crown height and enamel 
also affected 10 of the remaining teeth (Stage 7). The least severely worn teeth were 
the right maxillary third molar (Stage 2) and the right mandibular canine (Stage 4).  
The very slight wear affecting the right maxillary third molar suggests that the severity 
of wear throughout the rest of the dentition was not age related, but rather was 
associated with probable occupational or cultural use of the teeth. Given the severity 
of attrition it would seem probable that this use of the teeth was long-standing. This, it 
is suggested, may also have contributed to the high rate of antemortem loss affecting 
this individual.   
 
Additional dental pathologies visible included a small root carie on the mesial surface 
of the right maxillary central incisor. Carious lesions (dental cavities) are defined as 
areas of localised destruction in the presence of dietary sucrose (Hillson 1996, 282).  
While the incidence of caries notably increased after the 17th century with a rise in 
the availability of refined sugars (Roberts and Manchester 1995, 48), the 
consumption of a high carbohydrate diet, commonly in the form of cereal crops, has 
also been linked to the development of dental caries. Although no other caries were 
observed, there was some damage to the cement-enamel junction of a number of 
teeth and this may have masked additional carious lesions.   
 
Inflammation of the tissues surrounding and supporting the teeth is termed 
periodontal disease. This process of inflammation is called gingivitis when it affects 
the soft-tissues and periodontitis when it extends to involve the bony tissues. In 
archaeological material it is recognisable as resorption of the margins of the alveolar 
bone. In cases of severe periodontal disease loss of the surrounding alveolar bone 
can result in antemortem tooth loss. Periodontal disease was only recordable on one 
socket due to postmortem damage affecting the alveolar margins. This was recorded 
as severe. 
 
Skeleton 2 
No sockets survived with the remains of Skeleton 2 but a total number of 12 loose 
teeth were recovered. All teeth had been affected by postmortem damage and only 
the crowns survived. There was no dental pathology observed on any of the tooth 
crowns and none of the teeth were affected by occlusal wear.   
 
Skeleton 3 
Skeleton 3 survived with good preservation of the right maxilla and the right and left 
sides of the mandible. A total of 8 maxillary sockets and all 16 mandibular sockets 
survived with a total of 30 teeth recovered. The remaining 2 teeth were lost 
postmortem. Calculus deposits were recorded on a total of 7 maxillary and 11 
mandibular teeth. In most instances these deposits were recorded as flecks or slight 
although moderate deposits were observed on the lingual surface of the right 
mandibular second molar. The buccal and lingual surfaces were most frequently 
affected surfaces although a small number of distal and mesial surfaces were also 
affected.   
 
Both mandibular canines had shallow linear depressions on the surface of the crown.  
Episodes of nutritional stress and/or pathological disturbance can cause a temporary 
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cessation in enamel growth, which is visible on teeth as a line, pits or a groove on the 
enamel surface. This is termed enamel hypoplasia. While these lines can indicate 
periods of physiological disruption it must be remembered that crown formation of the 
teeth is completed by approximately the seventh year of life in all but the third molar.  
As such, these hypoplastic lines can only be linked to periods of stress during 
childhood.   
   
There was also slight overcrowding in the right mandible with slight mesial twisting of 
the canine. This tooth also slightly overlapped the lateral incisor. Attrition throughout 
the dentition was not severe (Stage 1–4) with the second and third molars affected 
by slight polishing/blunting of the cusps only.    
 
Skeleton 4 and Skeleton 5 
Skeleton 4 and Skeleton 5 were both recovered with the poorly preserved remains of 
teeth but as these survived as enamel „shadows‟ embedded in surrounding clay they 
could not be identified or analysed. The very poor condition of the tooth enamel in 
these instances meant that any attempt to extract the remains from the soil matrix 
would result in total destruction of the enamel. 
 
4. Pathological Analysis 
 
There are, relatively speaking, only a small number of diseases that visibly affect 
bone. Most conditions that do affect the skeleton result from periods of longstanding 
disease and/or nutritional deficiency. In general, acute episodes of nutritional or 
pathological stress either resolve themselves, or result in death, before the bony 
elements become involved.  An exception to this is seen in cases of trauma where 
direct insult to the bone is readily apparent.     
 
Only a small number of pathological changes were recorded on the skeletal remains 
from Grange 2. This, perhaps, is not surprising given the poor preservation of the 
skeletal material. 
 
Skeleton 1 
Skeleton 1, a possible female adult, displayed lesions indicative of joint disease on 
fragments of the vertebrae, at the right tempero-mandibular joint and at the left 
shoulder joint.  Joint disease can occur as a consequence of ageing, as a response 
to stresses at the joint through occupational activity, or secondary to trauma, and 
indications of joint disease can take a variety of forms in skeletal material. 
Osteophytes, bony outgrowths occurring along the margin of the joint surface, 
develop as a response to loading of the joint, acting to increase the surface area and 
spread the load through the affected joint.  Damage to cartilage, resulting in exposure 
of the underlying bone, appears as porosity or pitting on the joint surface. With 
continued use of the affected joint, and the resulting bone-on-bone contact, 
eburnation (polishing of the joint surface) can occur. 
 
The vertebral remains of this individual were very fragmented and incomplete but 
vertebral joint disease was observed on the left superior articular facet of the (third) 
cervical vertebra and a small number of unidentified thoracic articular facets.  
Changes through these apophyseal joints consisted of mild to moderate osteophytes 
and moderate to severe porosity. Unfortunately, as the vertebrae were so poorly 
preserved, no conclusions regarding either the frequency or location of the changes 
could be reached. The visible changes indicate that the joints involved were affected 
by moderate degenerative joint disease and that changes were not severe enough to 
be classed as osteoarthritis.   
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Mild degenerative changes were also visible outside the spine. Mild osteophytes 
were present at the right tempero-mandibular joint. The left TMJ was not present. In 
this instance it seems probable that these degenerative changes were associated 
with the severe attrition observed through the dentition of this individual. This 
supports the suggestion that dental wear in this example was related to long-standing 
occupational or cultural use of the teeth. Additional degenerative changes were 
observed at the margin of the left glenoid (shoulder joint). Although the glenoid was 
incomplete, moderate osteophytes were visible along the anterior margin. The 
corresponding left humeral head did not survive in this instance.  
 
In addition to the degenerative changes noted above, the left ulna of Skeleton 1 
displayed pathological alterations suggestive of non-specific infection. Non-specific 
infection is the term given to skeletal lesions that identify the presence of an 
infectious pathogen but where the exact nature of the infection is unknown. These 
differ from specific infections where the both pattern of skeletal involvement and the 
nature of changes to the bone identify the type of infection. Evidence for non-specific 
infection is common in archaeological populations and can result from a wide range 
of sources including direct insult (e.g. a blow to a limb with resulting infection) and 
transportation to the bone through the blood stream from an unrelated source 
(Roberts and Manchester 1995, 127). As with most diseases visible on skeletal 
remains, infectious lesions only form if the infection is chronic and longstanding.  In 
this instance there was an area of well-developed lamellar bone on the distal surface 
of the proximal left ulnar shaft, in the area of the insertion of Supinator. This muscle 
controls movement of the forearm, rotating it palm up. This muscle also attaches at 
the proximal radius but this bone was not recovered. The lesions visible on the ulna 
may indicate some form of trauma or damage at the site of the muscle insertion but 
the identification of lamellar bone indicates that it had resolved at time of death.   
 
Skeleton 3 
Skeleton 3, a possible male young adult, was well preserved through all but the lower 
legs. Although the orbits were incomplete, the superio-lateral quadrant of both the 
right and left orbits displayed evidence for lesions consistent with iron deficiency 
anaemia. This is the most commonly encountered of all the metabolic diseases in 
archaeological populations and documented changes associated with this disorder 
are termed cribra orbitalia when the orbits are affected and porotic hyperostosis 
when the cranial vault is affected.  Lesions affecting the orbits of this individual were 
healed indicating that the period of deficiency had been resolved at time of death.  
Worth noting is that this individual also had hypoplastic defects on the two 
mandibular canines.  These too suggest a period of nutritional or pathological stress 
during childhood.   
 
Although the presence of iron deficiency anaemia can be observed on the skeleton, 
the causes of such a deficiency are variable, ranging from aspects of diet - including 
both a diet lacking in iron rich foods and/or a diet rich in foods that inhibit the 
absorption of dietary iron – through to blood loss through injury or disease. Iron 
deficiency may also indicate that the body was fighting a high pathogen load 
(Weinberg 1992; Stuart-Macadam 1992, 158) as the body reduces the amount of iron 
present in the blood stream to create a less suitable medium for bacterial 
development.  While it is therefore possible to identify signs of iron deficiency on the 
skeleton it is more difficult to determine the cause of such deficiency.   
 
Skeleton 7 
Skeleton 7 survived as the poorly preserved remains of unsided tibial and fibular 
fragments only. A slight suggestion of well-healed lamellar bone was visible on one 
of the small fibular shaft fragments. In this instance healing of the infection was so 
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advanced as to have resulted in almost total obliteration of the original lesion. Given 
the fragmented and incomplete nature of these remains, it was difficult to ascertain 
the full level of skeletal involvement.   
 
5. Discussion 
Excavations in the townland of Grange, undertaken by IAC Ltd as part of 
archaeological resolution works along the M3 Navan to Kells road scheme, 
uncovered a small cemetery group consisting of eight discreet graves [Grange 2]. 
Although a total of eight graves were identified, human skeletal material was only 
recovered from seven of these. Preservation of the remains varied, although the 
majority of graves contained only severely fragmented and poorly preserved remains.  
Based on the poor levels of preservation affecting some of the remains, most notably 
Skeleton 4 which survived as tooth enamel „shadows‟ only, it is possible that the 
eighth grave contained a burial but that the bone did not survive.     
 
In addition to the identified inhumations, a small quantity of disarticulated bone was 
also recovered from a number of the grave fills. Although the majority of these 
elements were highly fragmented, eroded and unidentifiable, a small quantity of 
disarticulated bone was identified as the incomplete remains of the lower leg and foot 
of a child (minimum number 1 individual). The presence of these bones in the grave 
of an adult inhumation suggests that either the grave of Skeleton 1 had truncated an 
earlier burial or that this grave contained the remains of two individuals, a possible 
female adult and a child. Unfortunately given that the disarticulated bones were not 
identified in position during excavation, it is impossible to determine which scenario 
the remains represent.   
 
Poor preservation of the majority of individual burials limited the amount of 
information retrievable during analysis. Of the seven inhumations presented for 
analysis only two could be assigned a sex with Skeleton 1 determined to be possible 
female and Skeleton 3 determined to be possible male. Determination of age was 
also problematic and only one individual could be assigned to a specific age 
category.  Both the pelvic and dental features of Skeleton 3 suggested that this 
individual was a young adult (17–25 years) at time of death. Of the remaining six 
individuals, two were aged as later adolescent/adult, three were assigned to the 
broad „adult‟ age category and one could not be assigned an age as only a small 
number of tooth „shadows‟ survived embedded in surrounding clay. 
 
The dental remains from only three individuals were complete enough to provide 
information on dental disease. The dentition of Skeleton 1, a possible female adult, 
was affected by severe attrition with 16 of the 18 surviving teeth displaying significant 
or total loss of enamel. In this instance it is suggested that the severe wear is most 
likely attributable to cultural or occupational use of the teeth rather than age. This 
individual also displayed mild degenerative changes at the right tempero-mandibular 
joint, which would also indicate heavy use of the jaw. Antemortem tooth loss affecting 
7 of the 19 surviving tooth positions may also have been related to heavy attrition.  
Dental pathology was not severe through the remaining dentitions with slight calculus 
affecting a number of teeth from Skeleton 3 and a single carious lesion on the right 
maxillary central incisor of Skeleton 1.   
 
There was very little pathology encountered in this small population. In general there 
are very few pathological conditions that appear on the bone with the majority of 
conditions affecting the skeleton resulting from periods of longstanding disease 
and/or nutritional deficiency. The poor preservation of the skeletal remains from 
Grange 2 may have impacted on the number of pathological conditions observable. 
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In addition to the joint disease affecting the tempero-mandibular joint of Skeleton 1, 
this burial also displayed degenerative changes through a small number of the 
surviving vertebral joints and at the left shoulder joint. Non-specific infection was 
identified on the left ulna of Skeleton 1, and although it is difficult to determine with 
certainty the cause of this infection, the location of the bony changes, at the insertion 
of Supinator, suggests that it may have been related to some form of muscle 
damage. Skeleton 7 also displayed a small area of activity on a single fragment of 
fibular shaft. Observable changes were indicative of non-specific infection.  In both 
these examples of infection the bony changes were healed, indicating that the period 
of infection was resolved at time of death.     
 
The presence of lesions on the orbits of Skeleton 3 suggests that this individual had 
suffered a period of iron deficiency anaemia prior to death. As the lesions were well 
healed the evidence indicates that this period of deficiency had been resolved. 
Hypoplastic defects on the mandibular canines of this individual also indicate a 
period of nutritional or pathological stress during childhood. Although it is impossible 
to determine whether these two markers of stress relate to a single, or multiple, 
episodes, it is clear that these had been fully resolved at time of death.   
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Appendix A: Skeletal catalogue 
 
Skeleton 1 
 

SEX Possible female 

AGE CLASS Adult 

AGE RANGE / 

STATURE / 

 

COMPLETENESS Moderate 

PRESERVATION Moderate 

 

BONES PRESENT Although the majority of skeletal elements are represented, all 
surviving elements are fragmented and incomplete. The skull is 
represented by fragments of the basi-cranium, an almost 
complete occipital, a small number of parietal and frontal 
fragments, an incomplete right temporal bone (mastoid portion), 
the left zygomatic and a small fragment of the maxilla.  The 
mandible is mostly complete. The post-cranial skeleton is 
represented by the incomplete remains of the right and left 
clavicles, right and left scapulae, the distal ¼ of the left humeral 
shaft and trochlea and the proximal 1/3 of the left ulna. The right 
arm is represented by a very small number of shaft fragments. No 
hand bones were recovered. Both the right and left femora are 
present but are incomplete comprising of incomplete shafts and a 
small fragment of the right femoral head. Both right and left tibiae 
survive as incomplete shaft elements and partial distal epiphyses. 
The left fibula did not survive but fragments of the right fibular 
shaft were recovered. The only foot bones recovered were the 
partial and eroded remains of the right talus and calcaneus. The 
vertebrae, ribs, pelvis and sacrum are all very fragmented and 
incomplete, with a minimum number of 6 cervical, 7 thoracic and 5 
lumbar vertebrae recovered. These are mostly represented by 
neural arch fragments although 2 incomplete upper thoracic 
centra were also recovered.     

 

NON-METRIC TRAITS Cranial n/a 

    Post-cranial n/a 

 
DENTITION 
 
    
--- ---    --- --- ---  --- --- --- --- --- --- --- --- 

18 17 16 15 14 13 12 11  21 22       

AM 47 AM AM PM 43 AM AM  AM 32 33 34 35 36 37 AM 
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DENTAL 
PATHOLOGY 

General / 

    Calculus Flecks of calculus were only observed on the buccal 
surface of tooth 13; this may be associated with severe 
dental attrition 

    Periodontal All but one of the surviving sockets were damaged 
postmortem but severe periodontal disease was 
observed at the alveolar margin of tooth 47. 

    Caries There was a single small carious lesion on the mesial 
root of tooth 11. 

       Attrition Dental attrition was severe (stage 6–8) through most of 
the surviving dentition with the exception of tooth 18 
(stage 2) and tooth 43 (stage 4); the maxillary teeth are 
worn along the lingual plane while in the mandible wear 
is along the buccal plane; the mandibular lateral incisor 
(tooth 32) and canine (tooth 33) display stage 8 wear 
with total loss of the tooth crown; the majority of the 
remaining teeth (12–16, 22, 34–36 and 47) are affected 
by stage 7 wear with significant loss of crown height and 
enamel; the remaining 4 teeth (11, 17, 21 and 37) 
display stage 6 wear; antemortem tooth loss through the 
mandible is most likely associated with this severe 
attrition. 

 

SKELETAL 
PATHOLOGY 

General / 

       Joint 
disease 

* mild degenerative joint disease at the right tempero-
mandibular joint 
* the left glenoid (scapula) is very incomplete but there 
does appear to be moderate osteophyte development 
along the anterior margin of the joint 
* vertebral joint disease: although the vertebrae are very 
fragmented and incomplete degenerative changes are 
visible affecting a small number of articular facets 
including the left superior facet of C3 and a small 
number of thoracic articular facets; observable changes 
comprise of moderate to severe porosity and mild to 
moderate osteophytes.  These changes appear more 
frequent through the surviving right facets. 

    Infection There is an area of well-developed and slightly raised 
lamellar bone on the lateral surface of the proximal left 
ulnar shaft (between the tuberosity and supinator crest: 
at the insertion of SUPINATOR) 
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Skeleton 2 
 

SEX / 

AGE CLASS Young adult 

AGE RANGE 17–25 years (based on dental attrition) 

STATURE / 

 

COMPLETENESS Poor 

PRESERVATION Very poor 

 

BONES PRESENT The skeletal remains are very fragmented and incomplete 
comprising of a small number of tooth crowns, an incomplete and 
eroded portion of the left clavicular shaft, a small number of right 
scapular blade fragments embedded in clay, fragments of the left 
scapular blade, spine and acromion, the distal 1/3 of the right and 
left humeral shafts, the proximal ½ of the right and left ulnae and a 
portion of the left radial shaft.  The lower limb is represented by 
small fragments of the proximal right and left femoral shafts, a 
very small number of left tibia and fibula fragments, fragments of 
the right fibular shaft and a small fragment of the distal right tibial 
epiphysis. The feet are represented by the incomplete and eroded 
remains of the right talus and calcaneus. The vertebrae, ribs and 
pelvis and very fragmented and incomplete with a minimum 
number of 1 thoracic and 1 lumbar vertebrae and 3 left and 1 right 
ribs. 

 

NON-METRIC TRAITS Cranial n/a 

    Post-cranial n/a 

 
DENTITION 
 
    
--- --- --- --- --- --- --- ---  --- --- --- --- --- --- --- --- 

18 17 16 15 14             

48 47 46 45          35 36 37 38 

--- --- --- --- --- --- --- ---  --- --- --- --- --- --- --- --- 
 
 

DENTAL 
PATHOLOGY 

General Teeth survive as crowns only 

       Attrition All surviving crowns display no attrition (stage 1) 

 

SKELETAL 
PATHOLOGY 

General / 
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Skeleton 3 
 

SEX Possible male 

AGE CLASS Young adult 

AGE RANGE 20–24 years [based on dental attrition and auricular surface] 

STATURE / 

 

COMPLETENESS Good 

PRESERVATION Moderate 

 

BONES PRESENT This skeleton is the most complete from the site. The skull is well 
preserved although the occipital, temporals and maxilla are 
incomplete and the left zygomatic is absent. Both right and left 
clavicles and scapulae are present but incomplete. The right 
humerus, radius and ulna are all complete. The left humerus is 
mostly complete but missing the capitulum; the left ulna is missing 
the distal epiphysis and the left radius is missing the proximal 
epiphysis.  Both hands are represented but are incomplete. The 
vertebrae, sacrum, pelvis and ribs are fragmented but survive 
relatively complete. Both the right and left femora survive as the 
proximal 2/3 with an additional small fragment of the left distal 
epiphysis. The right and left tibiae and fibulae are very fragmented 
and are represented by a very small number of shaft fragments. 
Both the right and left feet are incomplete.   

 

NON-METRIC TRAITS Cranial None observable 

    Post-cranial None observable 

 

DENTITION 
 

    
       ---  --- --- --- --- ---  --- --- 

18 17 16 15 14 PM PM 11  21 22 23 24 25 26 27 28 

48 47 46 45 44 43 42 41  31 32 33 34 35 36 37 38 

                 
 

DENTAL 
PATHOLOGY 

General Slight overcrowding through the right mandible with 
slight mesial twisting of the canine which slightly 
overlaps the lateral incisor. 

    Calculus Calculus deposits are present on 18 of the 30 teeth; 
deposits most commonly consist of flecks or slight 
calculus deposits although moderate deposits are 
present on the lingual surface of tooth 47. 

    Periodontal All but 2 of the surviving sockets are damaged; neither 
of the undamaged sockets are affected by periodontal 
disease. 

    Hypoplasia Shallow lines on the mandibular canines. 

       Attrition Attrition is slight throughout (stage 1–4); the most severe 
attrition (stage 4) affects the central incisors and left 
mandibular lateral incisor. 

 

SKELETAL 
PATHOLOGY 

General / 

    Metabolic Both orbits are incomplete but the superior-lateral 
quadrants display evidence for resorbed lesions 
indicative of well-healed moderate cribra orbitalia. 
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Skeleton 4 
 

SEX / 

AGE CLASS / 

AGE RANGE / 

STATURE / 

 

COMPLETENESS Very poor 

PRESERVATION Very poor 

 

BONES PRESENT On-site records note that no skeleton was found during excavation 
but teeth were found when the stone lining of the grave was lifted. 
These teeth were presented for analysis as Skeleton 4 but 
survived as enamel outlines encased in hardened clay and 
therefore could not be analysed. 

 
Skeleton 5 
 

SEX Undetermined 

AGE CLASS Adult 

AGE RANGE / 

STATURE / 

 

COMPLETENESS Very poor 

PRESERVATION Very poor 

 

BONES PRESENT Skeleton 5 was very poorly preserved with the majority of 
surviving skeletal elements fragmented and eroded with a large 
proportion embedded in hardened clay. In the skull only a very 
small number of severely eroded vault fragments and a small 
number of enamel „shadows‟ embedded in clay were recovered.  
The right shoulder was represented by a small fragment of the 
glenoid and acromion while the left arm was represented by a 
very small number of shaft fragments, identified as humerus on-
site, embedded in clay. The right leg survived as a negligible 
amount of femoral and tibial shaft fragments and a small fragment 
of the femoral head while the left leg survived as a very small 
number of femoral and tibial shaft fragments embedded in clay.  
The sacrum was represented by a small number of spinous 
process fragments.  Only a negligible number of rib shaft 
fragments were recovered embedded in clay.  

 
 

NON-METRIC TRAITS Cranial n/a 

    Post-cranial n/a 
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Skeleton 6 
 

SEX / 

AGE CLASS Adult 

AGE RANGE / 

STATURE / 

 

COMPLETENESS Very poor 

PRESERVATION Poor 

 

BONES PRESENT Only the incomplete remains of the right leg and foot survive from 
this individual. The right femur was represented by a compressed 
and eroded section of the distal shaft and an eroded fragment of 
the distal epiphysis. The right tibia survived as a small fragment of 
severely eroded distal tibial shaft. The right foot was represented 
by the incomplete and eroded remains of the talus and calcaneus. 

 

NON-METRIC TRAITS Cranial n/a 

    Post-cranial n/a 

 
Skeleton 7 
 

SEX / 

AGE CLASS Adult/Adolescent 

AGE RANGE / 

STATURE / 

 

COMPLETENESS Very poor 

PRESERVATION Poor 

 

BONES PRESENT Only a small number of unsided tibial and fibular shaft fragments 
were recovered. 

 
 

NON-METRIC TRAITS Cranial n/a 

    Post-cranial n/a 

 

SKELETAL 
PATHOLOGY 

General / 

       Infection There is a slight suggestion of very well healed lamellar 
bone on a single fragment of fibular shaft – possible 
well-healed non-specific infection. 
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Appendix B: Disarticulated catalogue 
 
Context  
Context  

Sample  Description  Age  Association 

        
38 96 

 
Small number of unidentified 
fragments affected by severe 
surface erosion. 

 N/A  Grave fill of 
skeleton 6 

42 86 
 

Incomplete distal tibial epiphysis, 
talus and calcaneus; min. No 1 
individual. 

 
Child  Grave fill of 

skeleton 1 

54 36 
 

Negligible number of very small 
unidentified fragments inc. 1 
fragment of burnt bone. 

 N/A  Grave fill of 
skeleton 3 

83 70 

 

Fragments of unidentified animal 
bone and single small fragment of 
burnt bone. 

 N/A  Grave fill of 
skeleton 7 

86 89  Small number of unidentified 
fragments affected by severe 
surface erosion. 

 N/A  Grave fill of 
skeleton 5 
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Appendix 2.10 Radiocarbon Dating Results – QUB Laboratory 
Radiocarbon Dating Results – QUB Laboratory 
 
The “Measured radiocarbon age” is quoted in conventional years BP (before AD 1950). The error is expressed at the one-sigma level of 
confidence. 
 
The “Calibrated date range” is equivalent to the probable calendrical age of the sample material and is expressed at the one Sigma (68.3% 
probability) and two-Sigma (95.4% probability) level of confidence. 
 
Calibration dataset: 
Calibration programme: CALIB REV5.0.2 - used in conjunction with Stuiver, M., and Reimer, P.J., 1993, Radiocarbon, 35, 215–230.  
 

Context 
Sample 
No 

Material Species id/ Weight Lab Lab Code Date Type Calibrated date ranges 
Measured 
radiocarbon age 
(BP) 

13C/12C Ratio 
‰  

C8 Circular pit. 6 
Hazelnut 
Shell 

Corylus avellana 
Hazelnut shell (5.9g) 

QUB UB12074 AMS(Std) 
3647–3537 BC (1 sigma), 3654–3527 BC (2 
sigma) 

4819+/-27 -21.0 

C24 Pit:  7 Charcoal 
Fraxinus excelsior 
Ash (0.1g) 

QUB UB12075 AMS(Std) 
39 BC–AD 24 (1 sigma), 46 BC–AD 56 (2 
sigma) 

2000+/-23 -27.6 

C38 Grave SK 6 15 
Hazelnut 
Shell 

Corylus avellana  
Hazelnut shell (4.0g) 

QUB UB12076 AMS(Std) 
AD 438–569 (1 sigma), AD 432–591 (2 
sigma) 

1537+/-28 -26.2 

C37 Metal-working 
furnace 

50 Charcoal 
Quercus Sp. Oak 
(Coppice Material) 
(28.7g) 

QUB UB12077 AMS(Std) 
AD 263–390 (1 sigma), AD 257–409 (2 
sigma) 

1700+/-24 -26.1 

C61, 65, 60 Charcoal-
rich fill of small oval pit. 

52 
Hazelnut 
Shell 

Corylus avellana 
Hazelnut shell (3.7g) 

QUB UB12078 AMS(Std) 
358–207 BC (1 sigma), 369–202 BC (2 
sigma) 

2210+/-25 -25.2 

C78 Metal-working 
furnace 

65 Grain 
Hordeum Sp. Barley 
(0.1g) 

QUB UB12079 AMS(Std) 
AD 435–541 (1 sigma), AD 427–554 (2 
sigma) 

1561+/-24 -18.7 

C42/C43 Grave SK 1  86 Human bone Left Femur (2.8g) QUB UB13957 AMS(Std) 
AD 438-559 (1 sigma), AD 431-571 (2 
sigma) 

1544+/-23 -22.0 

C54 Grave SK 3 36 Human bone Left Femur (2.3g) QUB UB13958 AMS(Std) 
AD 434-544 (1 sigma), AD 424-568 (2 
sigma) 

1558+/-31 -18.8 
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Appendix 2.11 Metallurgical Report – Angela Wallace & Lorna Anguilano 
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1.0 Introduction 

This site and associated metallurgical material is highly significant in terms of Irish 
iron-working technology due to the close association of residues with a well 
preserved sunken funnel shaped shaft furnace dated to Cal AD 257–409 (2 sigma). 
The metallurgical assemblage from Grange 2 consists predominantly of iron smelting 
slags and associated baked and vitrified clay lining material from the smelting 
furnace. To date, Grange 2 is the only excavated furnace with a well preserved 
sunken clay shaft feature intact, the majority of excavated furnaces consist mainly of 
a sunken smelting pit and occasional associated fragments of baked clay.  
 

1.1 Brief Background for Irish Smelting Furnaces 

There has been some debate about the morphology of Irish furnaces, some believe 
them to be bowl-shaped (Scott 1990, 159), based on the common findings on 
archaeological sites of slag associated with shallow hemi-spherical pits. The 
evidence would also support the possibility that low clay shaft furnaces with slag pits 
may have been used, as described by Pleiner (2000, 150). Some supporting 
discussion for the Irish evidence for low clay shaft slag pit furnaces has been 
presented by Young (2003) and there is a good discussion of the contributions to this 
debate by Carlin (2008, 91–2).  
 
Experimental work on bowl furnaces and low clay shaft furnaces has indicated the 
low clay shaft types are more suitable for smelting (Crew 1991), the bowl furnaces do 
work but not as efficiently (Tylecote 1986). It seems likely that several different types 
of furnace may have been used simultaneously amongst different communities as 
there is considerable variation in the record. Morphology of furnaces used may also 
be linked to the types of raw materials and ores locally available, further synthesis of 
recent discoveries and carefully documented experimental work based on Irish 
archaeological evidence will hopefully shed more light on this. 
 
It is usually only possible to guess at furnace morphologies as frequently all that 
remains is a scorched bowl-shaped depression in the ground and some slag and 
fired clay fragments. Where there are large quantities of baked clay fragments 
associated with slag pits there is reasonable evidence to assume they formed part of 
a clay superstructure or shaft.  Fired clay fragments are easily eroded over time and 
we can‟t assume the absence of clay shafts or low bowl furnaces when such 
evidence is missing.  
 

2.0 Description of Furnace 

A large oval pit, C34, orientated south-west–north-east was identified during 
excavation of this site, the pit measured 2.20m in length and 1.10m–1.60m in width, 
with a depth of 0.66m–0.88m. Within this oval pit, a well-preserved sunken cylindrical 
shaft furnace, C16, was identified at the south-western end (see Plate 1).  
 
It would appear that this cone-shaped shaft furnace was erected within the pit and 
fine clay was then backfilled in around furnace before firing. This clay would have 
provided additional insulation and support around the shaft during firing. Excavation 
around the base of the furnace shaft revealed that a large hole had been broken 
through, most likely to rake out slag and to retrieve the bloom (see Plate 1). 
 
It is likely that the clay shaft would originally have extended a further 20–30cm above 
ground level, possibly more. There was no evidence for any tuyeres found at Grange 
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2, they may have been placed within an above-ground portion of the shaft or the 
furnace may have functioned without this feature.  
 
This jagged opening appears to have been created post-firing of the furnace. 
Significant quantities of slag and baked clay were retrieved from around the base and 
fills of the furnace. It would appear there may have been a raking out or tapping pit 
adjacent to the opening at the base (see Plate 3).  
 

 

Plate 1 Opening at the base of the furnace shaft 

Plate 2: Oval shaped sunken area with 

furnace the furnace shaft (possible base 
of 2nd furnace also visible). 
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Plate 2: Aerial shot of furnace and oval pit 

 
Possible shallow raking out pit for slag visible near base. A rounded scorched area at 
the north-east end of the oval pit would suggest:  
 
a) there may have been an earlier shaft furnace located at this end  
b) that a fire was lit in advance at this end of the pit to dry it out in advance of furnace 
construction or 
c) it may have been used for ore roasting (see Plates 2 & 3).  
 
There also appears to be the remnants of the base of a cylindrical furnace in the 
central area of this pit (see Plate 2).  
 

2.1 Parallels for Grange 2 Furnace 

There have been very similar furnaces to Grange 2 excavated at Priors Hall, Corby, 
Northamptonshire (Hall 2006). There were nine furnaces identified at this site with 
various morphologies and states of preservation, furnaces 3a and 3b and furnace 6 
from Priors Hall are very similar to the Grange 2 example in that they are sunken 
shaft furnaces, narrow at the top and with a wide base, furnace 6 also had the broken 
opening at the base as at Grange 2. Of the several similar furnaces found at Priors 
Hall, none had any evidence for tuyeres within the walls, a single clay tuyere was 
recovered from the backfill of the shaft in furnace 7, suggesting they may have been 
positioned above ground. Priors Hall furnaces were dated using archaeo-magnetic 
dating, furnace 3a was dated to AD110–160 and furnace 3b 72–25 BC. The Grange 
2 furnace is later being dated to Cal AD 257–409 (2 sigma).  
 

3.0 Residues Associated with Furnace 

A total of 42.68kg of material was forwarded for examination. This material consists 
mainly of small to medium grey-black drippy and blocky type slags, with a large 
quantity of fired clay fragments also included within the assemblage. The largest 
quantity of slag 20.06kg was found within C59, a layer at the base of the oval pit cut 
and closely associated with the base of the furnace, this material is possibly linked to 
a raking out/tapping pit near the opening in the furnace wall. Material from C59 
consists mainly of small-medium drippy, blocky and amorphous slag fragments. 

Possible raking out pit 
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Approximately 8kg of material consisted of baked clay. The fragmented basal portion 
of the clay shaft was also forwarded for examination, a recommendation that this be 
reconstructed and conserved was made and this is in progress.  
 
Twelve samples were selected for further chemical, mineral and microscopic analysis 
(see Table 2). These residues are particularly important given their close association 
with such a unique furnace in the Irish archaeological record. Three pieces of furnace 
lining were also selected for analysis in order to determine how geochemistry of the 
clay may have contributed to the slags.  
 

4.0 Analysis of metallurgical remains recovered at the site of Grange 2 

Lorna Anguilano, ETC Brunel 

Twelve samples of metallurgical debris recovered at the site of Grange 2 were 
selected and sent to ETC for further analyses and characterisation. Analysis was 
aimed, at examining the production process, and identifying the conditions involved, 
such as: raw material, ore and flux, temperature and red-ox conditions. Given the 
close similarity of the furnace morphology at Grange 2 with those at Priors Hall, 
Corby, Northamptonshire (Hall, 2006), a brief comparative study was carried out on 
the geochemistry of samples from both sites to determine if processes being used 
were similar. 
 

context sample ETC ID description 

C59 S28 

25115_1_1 
2 pieces, 1 dense grey 
blocky piece, 70mm across, 
Th. 20–40mm, weight 370g, 
1 dense grey platy piece, 
110mm across, Th. 5–15 
mm, weight 300g. 

25115_1_2 

25115_1_3 

25115_1_4 

25115_1_5 

C16 S79 
25115_1_6 

2 pieces of furnace lining 
25115_1_7 

C3 S83 25115_1_8 1 piece compacted grey clay, 
outer furnace lining 

C53 S25 
25115_1_9 

2 small drippy pieces slag 
25115_1_10 

C15 S19 
25115_1_11 

2 small nodules porous slag 
25115_1_12 

Table 1 : Samples for analysis 

 

5. Investigation 

 

5.1. Visual inspection and methodology 

The samples were visually inspected to determine their typology. Seven samples 
were recognised as slag. They are black and dense, with almost flat surfaces. In 
particular 1 sample (25115_1_1, Table 1 for ID and description) also presents a rim 
and completely flat top and bottom surface. The other samples are typical of plate 
slags, although they have a slightly different morphology as there are layers of plate 
slag deposited one on top of the other. The morphology is indicative of a smelting 
origin for these slags. 
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Samples 25115_1_11 and 12 can be also described as slag, but they are much less 
dense, due to high porosity and they are grey with white inclusions visible in fresh 
fracture. Three samples, 25115_1_ 6, 7 and 8, are furnace lining. 
 
After initial screening samples were cut, and small fragments were mounted in epoxy 
resin and polished to a mirror-like surface in order to undergo analyses using optical 
and scanning electron microscopy. A second fragment from each was pulverised to a 
powder in order to undergo X-ray diffraction analyses. 
 

The techniques used can be summarised and explained as follows: 
 

- Optical Microscopy (OM) allows the identification of the crystal phases 
including iron bearing phases, their texture and their formation relationship. 
The microscopic observation (both with OM and SEM) allows the 
identification of the steps of the process from the mineral to the iron metal in 
case of smelting slag. The efficiency of the process due to the amount of iron 
oxide formed both in case of smelting and smithing slag. The observation of 
the silicate morphologies allows on the other hand identifying a cooling rate 
range which gives indication of the length of the process and the amount of 
material involved. This is mainly useful in case only fragments of slag are 
recovered and we cannot retrieve information from slag hearth cake macro-
morphology for example in the case of smithing, or for what concerns the 
smelting the big slag heaps linked to the bloom production have not yet been 
discovered. The length of the process is very important in case of smithing 
sites to identify primary from secondary smithing. 

 
- Scanning Electron microscope (SEM) is also used to perform chemical 

analyses of the phases identified with OM technique and a more detailed 
imaging of the samples due to the higher magnification achievable. In this 
case, the use of SEM was crucial to observe and analyse the relationship and 
interaction between slag and associated ceramics. 

 
- X-Ray Diffraction (XRD) allows the determination of the mineralogical phases 

present in the samples and the relative proportions of the various phases. 
Examining the various iron oxides phases present in iron smelting and 
smithing residues can help with determining oxidation conditions during the 
process. The mineralogical phases determined by XRD gives an indication of 
the overall red-ox conditions during the process and also the variation of 
those conditions. Information on the varying oxidation conditions can give us 
clues about the abilities and technological choices of the ancient smelters. 

 
- X-Ray Fluorescence (XRF) gives bulk chemical analyses of the main 

compounds and trace elements. The main compounds give an indication of 
the temperature of the process, while trace elements can indicate if different 
workshops or different raw materials are involved at the site. In this case the 
main compounds where also used to determine the degree of interaction with 
the technical ceramics (tuyeres and furnace linings). 

 

 

 

  



M3 Clonee–North of Kells Motorway Scheme (Contract 4)  A029 Site E3124   

   
Irish Archaeological Consultancy Ltd lxxxiii 

5.2. Chemical and Petrographic Analysis 

 

The samples were initially analysed using optical microscopy to reconstruct the 
mineralogical association (Figures 1 to 4). Subsequently the bulk chemical analyses 
were performed by SEM-EDS, five areas per sample were analysed in order to gain 
a representative composition for the material. The five areas were then averaged and 
the average is used as an indication of the bulk chemistry of the samples. 
 
X-ray diffraction was performed on the powders to determine the oxidation state of 
the oxides present in the slag and to identify the mineral phases present in the 
ceramic. The oxidation state in the slag facilitates the identification of the red-ox 
conditions to which they were subjected, in order to confirm or reject the hypothesis 
that the slags come from a smelting process. The identification of the ceramic 
phases, allows the estimation of the temperature reached at the wall of the furnace, 
indicating the range of temperature within the furnace itself. 
 

5.2.1. Chemical Results 

The bulk chemical analyses of the black plate slags show that the main compounds 
are iron oxide (~65%), silica (~25%) and alumina (~5%), and their concentration 
indicates thermal stability around 1100ºC (fayalite field in the thermodynamic diagram 
Al2O3-SiO2-FeO, figure 1). The chemical analyses of the porous grey slag and the 
ceramic are also dominated by the same compounds, but show a composition much 
richer in silica (~75%). The concentration of alumina, three times richer in the 
ceramics and the porous grey slag, compared to the black slag, plots exactly on the 
line linking pure iron (the results of the process) and the slag, indicating that the 
source of silica and alumina in the slag is coming from the ceramic of the furnace 
lining (Figure 5). The deliberate addition of surplus silica (possibly in the form of 
crushed quartz) as flux would be visible in a different ratio silica-alumina in the slag 
compared to the ceramic. 
 

5.3.1. Mineralogical Results 

The mineralogical association indicates that fayalite is the main mineral, associated 
with iron oxide (Figure 2), determined by X-ray diffraction as wustite. The association 
fayalite/wustite indicates a reduced state of the iron compatible with the formation of 
iron metal during the smelting process. On the other hand the smithing process 
facilitates the additional formation of the more oxidised magnetite phase in the slag. 
This iron oxide phase was not detected in the slags under study. 
 
The grey porous slags were mainly formed by glass with a pyroxenitic composition 
and residual quartz with round edges and cracks due to high temperature (Figure 3). 
They can be interpreted as the slag sponge forming on the area of the furnace on top 
of the area where the bloom is formed. 
 
The ceramic samples show a very fine clay matrix in which aggregates of quartz and 
feldspars are embedded as temper. The quartz grains are around 200µm, while the 
feldspars are rarer but double in size. 
 
The mineralogical association is quartz and albite (sodium feldspar), iron and 
magnesium oxide and high temperature minerals deriving form the clay ones. These 
minerals, protoenstatite (MgSiO3), natrosilite (Na2Si2O5) and a magnesium aluminate 
indicate a temperature between 1000 and 1100ºC. This temperature correlates with 
the temperature calculated for the chemical/mineralogical stability of the slag. 
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This correlation of the estimated temperatures indicates uniformity of the temperature 
in the furnace since there is no fundamental temperature gradient between the area 
where the smelting was happening (normally the hottest one next to the tuyere) and 
the furnace lining. 

 

6.0. Discussion and Conclusions 

Analysis of the metallurgical residues recovered from the site of Grange 2 confirms 
that iron smelting was the metallurgical process carried out. The ore smelted was an 
iron oxide or carbonate; in fact there is no trace of sulphur in the slag. The flux 
(quartz) was added to the iron ore through the high temperature reaction with the 
ceramic furnace lining during the smelting. The ceramic furnace lining incorporates 
quartz and feldspar aggregates as temper. 
 
The smelting was carried out at a temperature around 1100 ºC, typical of bloomery 
smelting. The furnace was built in such a way that this temperature was kept uniform, 
and a very limited temperature gradient is detected from the combustion area to the 
furnace walls (temperature estimated through the mineralogical association in the 
ceramic material) and the slag body. 
 
The field of stability for the melt is included in the field of stability of fayalite (figure 6) 
that presents two minima. The samples under study plot near the minimum at 1148 
ºC, while the other minimum is at a slightly lower temperature (1088 ºC). Not only is 
the temperature lower in the second minimum mentioned, but also the amount of iron 
lost in the slag is lower (50 against 70%). The gain in having a smelt with such a loss 
is that the chemical environment surrounding this minimum is less steep, indicating 
that a mistake in the proportion can still result in the formation of bloom, while the 
minimum at 1088 ºC does not have the same environment (Charlton, 2007). Such a 
technological choice tends to indicate the use of a very rich ore and a non-
professionally skilled smelter (Charlton, 2007) 
 

6.1 Comparison of Metallurgical Residues with those from the site of Priors 
Hall, Corby, Northamptonshire.  

 

The sites of Grange 2 and Priors Hall have a very similar furnace morphology. 
Nevertheless chemical and mineralogical differences are visible in the resulting slag. 
First of all the morphology of the slag is different, the slag recovered at Grange 2 are 
fragments of plate slag, while the slag recovered at Corby “displayed morphological 
characteristics of viscous flow”. 
 
The technical choice to tap the slag in a pit where layer after layer they get “peeled” 
out during cooling, is one of the possibilities to free the furnace from the slag during 
the last step of the smelting. This choice may have been preferred to the free running 
of the tap slag into a heap due to its more reliable control of the molten material. Both 
these choices would indicate a free running slag, while for Corby the authors indicate 
a viscous flow, as opposed to a free running tap, the material is then “less liquid” and 
forms a round-shape morphology. 
 
The explanation of why the material from Grange 2 was completely molten and free 
running while the slag from Corby is not, is linked to the mineralogy of the slag, or to 
the temperature formation. Figure 7 shows that while the slag from Grange 2 plots in 
the middle of the stability field of fayalite (~1100 ºC) in a tight cloud of points, the 
slags from Corby are more scattered, and their average is along the cotectic line 
bordering the field of fayalite and hercynite. Mineralogically, while the slag from 
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Grange shows only fayalite and wustite (± quartz), a high proportion of slag from 
Corby show hercynite associate to fayalite. 

 

Hercynite forms at a higher temperature than fayalite, and starts possibly solidifying 
inside the furnace, creating a higher density slag not running free during the tapping, 
which would produce the morphology described by the authors. The authors identify 
this higher temperature as high ability of the smelters. Following Charlton …, the 
smelters would show high skill producing a melt around the eutectic at 1088 ºC on 
that cotectic line, while here we are shown a scatter of points, not particularly close to 
that eutectic, so still indicating a loss of iron as high as for the Grange material. On 
the contrary the Grange material, presents the same loss of iron, but shows a much 
more controlled and standardised temperature. The absence of un-reacted of semi-
reacted ore from Grange 2 does not allow a discussion on the main compounds ratio 
for the understanding of the fraction of material deriving from different sources (ores, 
fuels, fluxes).  
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Figure 1: Association of two generations of iron silicate (intermediate grey), one poly-hedral large family 

and one interstitial dendritic second family (within the dark grey areas). Last to crystallise is the iron 
oxide (light grey) over-layering the silicates.  

 

 

 

Figure 2:  Oxidation layer characterising the bottom surface of a plate slag sample. Dendritic iron oxide 

crystals (light grey) depart from the surface, as well as spinifex olivine (intermediate grey) are 
perpendicular to the surface 
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Figure 3: Furnace lining. Very high porosity and altered quartz grains with fractures and reaction bays 

visible. 
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Na2O 0.73 0.92 0.81 0.92 1.07 0.76 0.86 1.31 1.31 1.14 1.62 

MgO 0.27 0.27 0.39 0.57 0.41 0.64 0.41 1.81 1.96 1.38 1.50 

Al2O3 5.73 6.09 5.69 5.67 6.58 5.10 6.12 13.90 14.96 13.30 13.15 

SiO2 21.07 25.07 23.32 24.56 29.72 21.54 25.58 71.72 70.05 71.58 71.89 

P2O5 1.27 1.26 0.96 0.98 0.90 1.30 1.05 0.18 0.24 1.65 0.87 

SO3 n.d. 0.14 0.19 0.32 0.18 0.20 0.20 n.d. n.d. 0.16 0.15 

K2O 1.91 1.68 1.64 1.69 0.99 1.15 1.80 2.94 2.91 2.87 2.89 

CaO 1.97 2.11 2.02 1.99 1.57 2.75 2.15 0.40 0.50 0.64 0.63 

TiO2 0.39 0.54 0.37 0.43 0.53 0.35 0.40 0.85 0.80 0.79 0.74 

Cr2O3 n.d. 0.22 0.10 0.17 0.10 0.17 0.09 0.09 n.d. 0.11 n.d. 

FeO 66.90 61.69 64.51 62.70 57.93 66.05 61.34 6.83 7.39 6.38 6.68 

Table 2: Chemical Composition of the Grange 2 Samples. 
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Figure 5: Ternary diagram of the metallurgical debris of Grange 2 under study 
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Figure 6: Ternary diagram of the system Al2O3, SiO2, FeO.  
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Figure 7: Ternary diagram of the samples from Grange 2 (in black) and from Corby (in colour). Close to 
the silica vertex the plots in black are ceramics from the furnace lining from Grange 2, and the point in 
red is furnace lining from Corby. 

 

 

Chronological Context for Grange 2 Furnace 
The majority of dates obtained from Irish smelting furnaces are within the early to 
middle Iron Age and also within the early medieval period, there are very few 
smelting sites dated to the end of the Iron Age as at Grange 2. There is a 
„metallurgical pit‟ from the metal-working site at Johnstown 1, Co. Meath dated from 
AD 240–540 (Carlin: 88). 
 
The furnaces/hearths at Grange 3 are dated to Cal 346–60 BC (C633) and Cal 191–
5 BC (C600) which are significantly earlier than that at Grange 2. The presence of 
the two sites in close proximity can be used as a good example of how technology 
may have changed over this period, when Roman influence may have impacted on 
iron smelting technology here. 
 
The furnace at Grange 2 is, so far, the only example of a furnace with a surviving 
clay shaft and this is due to the sunken nature of the feature, which also makes it 
quite unique in an Irish context. The surviving evidence suggests once the smelt was 
almost complete the clay shaft was broken open at the base to rake out slag and 
retrieve the bloom and it may have been patched up several times for re-use.  
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Further Recommendations 
It is recommended that some experimental work is carried out in order to better 
understand how the Grange 2 furnace may have functioned. Carefully documented 
experiments using a low clay shaft furnace similar to that likely to have been used at 
Grange 3 and a sunken shaft furnace as at Grange 2 may help elucidate aspects of 
the efficiency or lack of for different furnace types. 
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Table 1: Catalogue of Material 

Sample 

# 

Context 

# 

Feature type i.e. Structure 

A, hearth C45 

Sample 

weight 

(g) 

Description of Residues 

8 C017 Pit C32- dark grey-black 

sandy silt with moderate 

charcoal, frequent small 

stone inclusions and animal 

bone. 

 

68 

2 small nodules irregular shaped slag.  

16, 38, 

50 

C037 Central fill within oval cut.  

970.4 

Small-med frags of grey amorphous slags, 1 

blocky dense pce (400g), 1 pce oxidised baked 

clay.  

19 C015 Furnace shaft.  

206 

Small nodules grey porous slag, possible FAS.  

24, 25, 

45 

C053 Lens within oval pit cut C34.  

4742.3 

Mainly small-medium frags of drippy type 

smelting slags ranging from 10–55mm across.  

28,61 C059 Layer at base of oval pit cut 

and closely associated with 

base of furnace. 

 

20060 

Frequent small-medium frags of blocky, drippy 

and amorphous frags of slag, one possible 

furnace bottom (850g), occ. baked clay 

fragments. 

30, 62 C057 Layer at base of oval pit cut 

and closely associated with 

base of furnace. 

 

3475.6 

1 thick fragment of furnace lining with 

vitrification and slag on the inner surface, 

small-med. frags drippy slag and small frags 

baked clay.  

39 C035 Upper fill of oval cut C34.  

3620 

Lots of small drippy frags smelting slags 10–

70mm across.  

41, 57 C051 Central lens associated with 

furnace shaft. 

 

3700 

Small drippy frags, amorphous frags, 1 large 

lump baked oxidised clay with slag on inner 

surface. 

26, 49, 

54 

C056 Central fill within oval cut 

C34. 

 

1778.9 

Small grey drippy and amorphous slags.  

63 C077 Furnace C34 - dark brown 

sandy clay with red burnt 

clay patches and charcoal 

and slag inclusions. 

 

15.4 

Tiny frags of slag and possible stones. 

64 C072 Furnace C34 - dark brown 

sandy clay with charcoal 

and occasional small stone 

inclusions. 

 

15.6 

Very small frags black-grey slag. 

65 C078 Furnace C34- dark grey silty 

clay with frequent charcoal 

inclusions. 

 

16.3g 

2 small pces grey-black slag. 

75, 79 C016 Cut of furnace.  

6223g 

3.5kg of baked clay frags, very dense clay. 

Some blocky pieces slag and some irregular 

nodules.  
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Sample 

# 

Context 

# 

Feature type i.e. Structure 

A, hearth C45 

Sample 

weight 

(g) 

Description of Residues 

78 C005 Furnace walls.  

2000 

Baked clay from furnace walls. 

83 natural Natural from furnace  

1800 

Very fine compacted grey clay, (partially 

reduced fired).  

73 C002 Furnace? 

2500 

Small frags of baked clay material with some 

stones mixed through.  

77 C41   18 3 small nodules slag 

  Total 42680.6  
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Table 2: Samples selected for further Analysis 

 

Site Sample No. Total 

Weight 

from 

Context 

Weight 

of 

pieces 

for 

analysis 

Context Description Description of Sample 

Grange 2 

(E3124) 

28 20060 670 C59 Layer at base of oval pit 

cut and closely associated 

with base of furnace. 

S.28, 2 pieces. 1 dense grey 

blocky piece, 70mm across, 

Th. 20–40mm, Weight 370g, 

1 dense grey platy piece, 

110mm across, Th. 5–

15mm, Weight 300g.  

 79 6223 400 C16 Central fill within oval cut. 2 pieces of furnace lining. 

 83 1800 100 C3 Very fine compacted grey 

redeposited clay (partially 

reduced fired), around 

furnace. 

1 piece compacted grey 

clay, outer furnace lining. 

 25 4742.3 10 C53 Lens within oval pit cut 

C34. 

2 small drippy pieces slag. 

 19 206 10 C15 Furnace shaft. 2 small nodules porous slag. 
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APPENDIX 3 LIST OF RMP SITES IN AREA 
 
RMP  No Description 

ME024:003 Enclosure Site 

ME024:007 Church Site Possible 

ME024:008 Rectilinear Enclosure 

 
See Figure 2 for locations.  
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APPENDIX 4 LIST OF M3 CONTRACT 4 SITE NAMES  
 

Site Name Director 
Contract site reference 
no. 

Excavation 
Registration No. 

Ardbraccan 5 Carmel Duffy A029-001 E3119 

Ardbraccan 6 Ciara MacManus A029-002   E3120 

Grange 5 Amanda Kelly A029-003   E3121 

Grange 4 Carmel Duffy A029-004   E3122 

Grange 3 Amanda Kelly A029-005   E3123 

Grange 2 Amanda Kelly A029-006   E3124 

Grange 1 Patricia Lynch A029-007   E3125 

Phoenixtown 5 Tim Coughlan A029-008   E3126 

Phoenixtown 6 Ed Lyne A029-009   E3127 

Phoenixtown 1 Ed Lyne A029-010   E3128 

Phoenixtown 2 Ed Lyne A029-011   E3129 

Phoenixtown 3 Ed Lyne A029-012   E3130 

Phoenixtown 4 Ed Lyne A029-013   E3131 

Ballybeg 1 Patricia Lynch A029-014   E3132 

Ballybeg 2 Patricia Lynch A029-015  E3133 

Nugentstown 3 Patricia Lynch A029-016   E3134 

Nugentstown 2 Patricia Lynch A029-017   E3135 

Nugentstown 1 Patricia Lynch A029-018   E3136 

Cookstown Great 1 Patricia Lynch A029-019   E3137 

Cookstown Great 2 Gill McLoughlin A029-020   E3138 

Cookstown Great 3 Gill McLoughlin A029-021   E3139 

Kilmainham 1A Ed Lyne A029-053   E3141 

Kilmainham 1B David Bayley A029-054   E3142 

Kilmainham 1C Fintan Walsh A029-022   E3140 

Kilmainham 2 David Bayley A029-023   E3143 

Kilmainham 3 Yvonne Whitty A029-024   E3144 

Gardenrath 2 David Bayley A029-025   E3145 

Gardenrath 1 David Bayley A029-026   E3146 

Town Parks 1 Gill McLoughlin A029-027   E3147 

Town Parks 2 Catriona Gleeson A029-028   E3148 

Town Parks 3 Catriona Gleeson A029-029   E3149 

Town Parks 4 Yvonne Whitty A029-030   E3150 

Town Parks 5 Yvonne Whitty A029-031   E3151 

Town Parks 6 Yvonne Whitty A029-032   E3152 

Newrath Little 3 James Kyle A029-033   E3153 

Newrath Little 2 Yvonne Whitty A029-034   E3154 

Newrath Little 1 James Kyle A029-035   E3155 

Town Parks / Commons of Lloyd 1 David Bayley A029-036   E3156 

Commons of Lloyd 1 Yvonne Whitty A029-037   E3157 

Cakestown Glebe 2 Patricia Lynch A029-038   E3158 

Cakestown Glebe 1 Patricia Lynch A029-039   E3159 

Ballybeg 3 Tim Coughlan A029-040   E3160 

Ballybeg 4 Patricia Lynch A029-041   E3162 
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Plate 1: E3124 Grange 2 circular pit C26, mid-excavation, facing north-west. 
 

 
 

Plate 2: E3124 Grange 2 cemetery plot, post-excavation, facing west. 
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Plate 3: E3124 Grange 2 cemetery plot, post-excavation, facing east. 
 

 
 

Plate 4: E3124 Grange 2 mid-excavation of Skeleton 1, grave cut C43, facing 
north. 
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Plate 5: E3124 Grange 2 Skeletons 2 and 3, grave cuts C48 and C49, mid-
excavation, facing west. 

 

 
 

Plate 6: E3124 Grange 2 Skeleton 2, grave cut C48, mid-excavation, facing 
west. 
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Plate 7: E3124 Grange 2 Skeleton 3, grave cut C49, mid-excavation, facing 
west. 

 

 
 

Plate 8: E3124 Grange 2 detail of pelvic area of Skeleton 3, grave cut C49, 
facing west. 
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Plate 9: E3124 Grange 2 detail of Skeleton 3, grave cut C49, facing west. 
 

 
 

Plate 10: E3124 Grange 2 grave cut C86, mid-excavation, containing leg bones 
of Skeleton 5, facing south. 
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Plate 11: E3124 Grange 2 grave cut C86, post-excavation, facing west. 
 

 
 

Plate 12: E3124 Grange 2 grave cut C73, mid-excavation, facing east. 
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Plate 13: E3124 Grange 2 cylindrical shaft furnace C16/C34, mid-excavation, 
facing east. 

 

 
 

Plate 14: E3124 Grange 2 cylindrical shaft furnace C16/C34, mid-excavation, 
facing north. 
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Plate 15: E3124 Grange 2 detail of cylindrical shaft furnace C16/C34, facing 
north-west. 

 

 
 

Plate 16: E3124 Grange 2 detail of cylindrical shaft furnace C16/C34, facing 
east. 
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Plate 17: E3124 Grange 2 cylindrical shaft furnace C16/C34, mid-excavation, 
facing east. 

 

 
 

Plate 18: E3124 Grange 2 detail of cylindrical shaft furnace C16/C34, facing 
east. 
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Plate 19: E3124 Grange 2 fire-reddened cut at the eastern extent of furnace 
C16/C34, facing north. 

 

 
 

Plate 20: E3124 Grange 2 aerial photograph of site, with Grange 3 ringditch in 
background. 
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Plate 21: E3124 Grange 2 photograph of glass bead E3124:24:1. 
 


