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NON-TECHNICAL SUMMARY 

The site at Clowanstown 3 was excavated by Archaeological Consultancy Services Ltd (ACS) 

as part of the M3 Clonee–North of Kells Motorway Scheme on behalf of Meath County 

Council, NRDO and the NRA. The excavation was carried out between 21 and 23 August 

2006 under Ministerial Direction Number A008/013 issued by the DoEHLG in consultation 

with the NMI. Two irregular, shallow pit/hearth features and four field drains were identified 

at Clowanstown 3. A significant quantity of grains and weed seeds and a small quantity of 

unidentified cremated bone were recovered from the pit/hearth features and would suggest 

that they were used for domestic activities such as cooking or grain drying. These features 

were dated to the early medieval/medieval period. 
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1 INTRODUCTION 

The site at Clowanstown 3 (Figures 1–6) was identified during advance testing carried out by 

Jonathan Dempsey between March and April 2004 under licence number 04E0418 (Dempsey 

2004). Testing revealed two small burnt spreads, and one possible pit (Dempsey 2004, 19). A 

Topsoil Assessment (two phases of metal detection and one set of test pits) was conducted on 

the site but no artefacts were recovered (Appendix 4). The archaeological resolution of the 

site occurred in August 2006. 

 

1.1 Development 
Meath County Council is constructing 49km of two-lane, dual-carriageway motorway 

between Clonee and Kells and 10km of single carriageway from Kells to just north of Kells 

alongside additional road upgrades, realignments and associated ancillary works. The scheme 

has been subdivided into five separate sections as follows: Clonee to Dunshaughlin (Contract 

1), Dunshaughlin to Navan (Contract 2), the Navan Bypass (Contract 3), Navan to Kells and 

the N52 Kells Bypass (Contract 4), and Kells to North of Kells (Contract 5). This section of 

the scheme (Contract 2) commences at Dunshaughlin (NGR 295567, 253082) and continues 

to Navan (NGR 287968 263697). 

 

The desk-based study and the field survey for the whole scheme, carried out in 2000–2001, 

were divided into sections which were investigated by Valerie J Keeley Ltd and Margaret 

Gowan and Company Ltd. The Record of Monuments and Places, the Sites and Monuments 

Record, Topographical files, and literary sources were all consulted. This information was 

augmented by geophysical testing conducted by Bartlett-Clark Consultancy who undertook a 

magnetometer survey across sample transects which was then supplemented by magnetic 

susceptibility, and also by GSB Prospection who undertook gradiometer scanning and a 

detailed gradiometer survey. The Environmental Impact Survey (EIS) compiled this data set 

to identify approximately 100 sites of interest either along the route or in its proximity (500m 

of the landtake). Advance archaeological testing was completed in 2004 by ACS and Irish 

Archaeological Consultancy Services Ltd (IAC). Excavation of the sites identified during 

testing was conducted by ACS and IAC on behalf of Meath County Council, and the NRA 

under directions issued by the Minister for the Environment, Heritage and Local Government 

following consultation with the Director of the National Museum of Ireland. 

 

2 EXCAVATION 

Excavation occurred in August 2006 under Ministerial Direction Number A008/013 issued to 

Meath County Council NRDO. The work was carried out by Matt Mossop on behalf of ACS. 
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APPENDIX 1 Context Details 

 
Clowanstown 3: A008/013                  

No Type 

Fill  
of/   
Filled 
with 

Strat 
above 

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

1-3         used previously during topsoil metal detecting             

4 subsoil N/A N/A 5 
firm, brown clayey-silt, with patches of light orange. 
Occasional decaying stones and charcoal flecks. 
Across site 

subsoil            

5 topsoil N/A 4 N/A loose, brown silt. Between 0.30-0.50m depth. 
Across site topsoil   

Modern 
pottery, 
iron nail 

      

6 deposit N/A 05 N/A Loose, brown silt left behind from machine grading 
and derives from topsoil 

loose/cleaning 
layer Area 1 Modern 

pottery        

7 deposit N/A 5 N/A Loose, brown silt left behind from machine grading 
and derives from topsoil 

loose/cleaning 
layer area 2 Modern 

pottery        

8 cut 9, 23 4 23 
linear, running north-south (>8.50m x 0.48m x 
0.20m). Sharp break of slope top with steep sides 
leading to a slightly concave base 

field drain area 2         

9 fill 8 23 5 
loose, orange-brown clayey-silt with very occasional 
small stones and frequent charcoal flecks. 0.20m 
depth 

fill of field drain 
8 area 2         

10 cut 11 4 11 
linear, running north-south (>8.50m x 0.38m x 
0.19m). Gradual break of slope top with steep sides 
leading to a slightly concave base 

field drain area 2         

11 fill 10 10 5 loose, brown clayey-silt. 0.19m depth fill of field drain 
10 area 2         
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12 cut 13-15 4 13 
irregular, shallow (2.20m x 1.00m x 0.20m). Sharp 
break of slope top with slighly concave sides 
leading to an uneven base 

hearth area 2         

13 fill 12 12 14 
friable, dark-reddish brown, clayey-silt with 
occasional burnt, moderate angular stones. 1.92m x 
0.92m x 0.05m. Oxidised layer of hearth 

primary fill of 
hearth 12 area 2         

14 fill 12 13 15 
firm, dark brown, charcoal stained silt with 
occasional burnt, moderate angular stones, some 
decayed. 1.92m x 0.92m x 0.04m 

secondary fill of 
hearth 12 area 2       #14:1 soil 

15 fill 12 14 5 firm, mid to dark brown silt with occasional charcoal 
flecks and decayed stones. 0.11m depth 

upper fill of 
hearth 12 area 2         

16 cut 17 4 17 
linear, running north-south (>17.90m x 0.36m x 
0.30m) with a V-shaped profile, and angular stones 
at base. Disturbed by animal action 

field drain area 1         

17 fill 16 16 5 loose, orange-brown, silty-clay with small sub 
rounded and sub-angular stones. 0.30m depth 

fill of field drain 
16 area 1  iron nail       

18 cut 19, 
22 4 22 

Irregular. Sharp break of slope top with slightly 
concave sides and a gentle break of slope bottom 
leading to a flat, uneven base. 0.89m x 0.43m x 
0.15m 

hearth area 1         

19 fill 18 22 5 

loose, dark greyish, charcoal stained clayey-silt with 
lenses of brownish-orange clayey-silt. Occasional 
burnt sub-rounded stones and charcoal fragments. 
Mixed with 22. 0.05m depth 

fill of pit 18 area 1       
#19:1, #19:4 
& #19:19 
 soil 

20 cut 21 4 21 
linear running east-west (>17m x 0.30m x 0.12m). 
Sharp break of slope with concave sides leading to 
an imperceptible break of slope to a flat base.  

field drain area 2         

21 fill 20 20 5 
Compact, mid-grey clay with occasional small 
angular stones and fragments of charcoal. 0.12m 
depth 

fill of drain 20 area 2         
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22 fill 18 18 19 friable, mid orange brown, clayey-silt with 
occasional charcoal fragments. 0.10m depth. 

primary fill of pit 
18 area 1     yes  #22:1 soil 

23 fill 8 8 9 loose dark, charcoal stained silt with occasional 
charcoal fragments. 0.97m x 0.24m x 0.05m fill of drain 8 area 2         
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APPENDIX 2 Finds List 

 

Find Number Description 
A008/013:5:1 Iron nail 
A008/013:17:1 Iron nail 

 

Modern pottery fragments recovered from the topsoil were not retained. 
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APPENDIX 3 Sample List 

 
Sample 
No 

Context 
No Results 

14:1 14 10g charcoal 
22:1 22 3g cremated bone 
19:1, 
19:4, 
19:19 

19 64g charcoal, 1g cremated bone, seeds 
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1. Summary 

The project 
1.1 An excavation was undertaken by Archaeological Consultancy Services Ltd at 

Clowanstown 3, Co Meath, Ireland.  This report presents the results of plant 
macrofossil, charcoal and cremated bone analysis of the fills of a shallow oval 
hearth and a pit excavated on the site.   

 
Results 

1.2 Large numbers of charred cereal grains were present in contexts (14) and (19), 
which were dominated by oats and barley.  A diverse range of charred weed 
seeds were also present, which included species from arable, ruderal and 
wetland habitats.  The charcoal assemblage included hazel, alder, Maloideae, 
oak, ash, elm and willow/poplar. 

 
1.3 A small amount of severely fragmented cremated bone was recovered from 

contexts (19) and (22).  The majority of bone fragments had been burnt at high 
temperatures and achieved full oxidation, but black fragments in one of the 
contexts had probably been exposed to lower temperatures.  None of the bone 
fragments could be identified in either context, and it was not possible to tell if 
the bone was animal or human. 
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2.  Project background 

Location and background 
2.1 An excavation was undertaken by Archaeological Consultancy Services Ltd at 

Clowanstown 3, Co Meath, Ireland.  This report presents the results of plant 
macrofossil, charcoal and cremated bone analysis of the fills of a shallow oval 
hearth and a pit excavated on the site.  Initial radiocarbon dating indicates an 
early medieval date for the features. 

 
Objective 

2.2 The objective was to analyse the plant macrofossils, charcoal and bone from 
the features, in order to provide information about their use. 

  
Dates 

2.3 Samples were received by Archaeological Services Durham University in 
November 2007.  Analysis and report preparation was conducted between 
November 2007 - August 2008.  

 
Personnel 

2.4 Sample processing was undertaken by Archaeological Consultancy Services 
Ltd.  The environmental analysis and report preparation was carried out by Dr 
Charlotte O’Brien.  Cremated bone was analysed by Dr Anwen Caffell and the 
residues were sorted by Mr Lorne Elliott. 

 
Archive 

2.5 The licence number is A008/013 (E0583).  The charred seeds, flot and 
charcoal are currently at the Environmental Laboratory at Archaeological 
Services Durham University awaiting collection or return. 

 
 

3. Plant macrofossil and charcoal analysis 

Methods 
3.1 Plant macrofossil and charcoal analysis were undertaken on context (14)(a 

black burnt layer in hearth C12), and context (19)(the fill of pit C18).  The 
residues were examined for plant remains, shells, bones, pottery sherds and 
metalworking debris.  The charred remains were scanned at up to x60 
magnification using a Leica MZ6 stereomicroscope and charred seeds were 
identified by comparison with modern reference material held in the 
Environmental Laboratory at Archaeological Services Durham University.  
Plant taxonomic nomenclature follows Stace (1997).  Context (19) contained 
substantial quantities of charred grain, and therefore the flot was sub-sampled 
using a riffle box, the results of which were multiplied up to give an estimate 
of the contents of the full flot.  The flots were passed through a nest of sieves, 
with mesh sizes of 4mm, 2mm and 1mm to aid the analysis. 

 
3.2 Charcoal was collected from the residues and added to pre-sorted material.  

Following Boardman (1995), identifications were made on all fragments 
>4mm.  The transverse, radial and tangential sections were examined at up to 
x600 magnification using a Leica DMLM microscope.  Identifications were 
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assisted by the descriptions of Hather (2000), and modern reference material 
held in the Environmental Laboratory at Archaeological Services Durham 
University.  Charred barley grains were provided for radiocarbon dating. 
 
Results 

3.3 The bags of charred remains provided for analysis were labelled ‘charcoal’, 
but these were made up predominantly of charred cereal grains, with relatively 
few fragments of charcoal present.  The residues of both contexts comprised 
flecks of fine charcoal, and possible fire-cracked stones were recorded in 
context (19).  The charred plant macrofossil remains were more abundant in 
context (19) than (14), but both showed relatively similar assemblages which 
were dominated by grains of oats and barley.  A diverse range of charred weed 
seeds were also present, which included species from arable, ruderal and 
wetland habitats.  The few chaff fragments included barley rachis fragments, 
floret bases from wild and cultivated species of oats, and twisted oat awns.  
The non-waterlogged nature of the site suggests that the few uncharred seeds 
of water-lily, bramble and elder are more likely to derive from later intrusive 
material, than a former pool and scrubland.  The results of the environmental 
analysis are listed in Appendix 1.   

 
3.4 Although the charcoal assemblage from context (19) was relatively small, 

quite a wide range of species was identified, which included alder, hazel, ash, 
Maloideae (Hawthorn, whitebeams, apple and pear), oak, willow/poplar and 
elm.  Only a single fragment of willow/poplar charcoal was large enough to be 
identified from context (14).  The proportions of identified charcoal species in 
context (19) are presented in Figure 3.1.   

 

Context 19 (Total charcoal 2g)

Alder
22%

Hazel
33%

Ash
7%

Maloideae
13%

Oak
19%

Willow/poplar
2%

Elm
4%

 
 

Figure 3.1: Proportions of identified charcoal from Clowanstown 3 
 

Discussion 
3.5 Oat grains dominated the charred macrofossil assemblage (Figure 3.2).  These 

were divided into 2 size categories: large grains which were retained on the 
2mm sieve; and small, slender grains which passed through this sieve.  All of 
these may be from Avena sativa (cultivated oats), as the spikelets of this 
species usually have two fertile florets, the first producing larger grains than 
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the second (Jacomet 2006).  In addition, the identification of floret bases of 
Avena sativa in context (19) confirms its presence at the site.  However, the 
abundance of the small, slender grains, coupled with the identification of 
Avena fatua (wild oats) floret bases in context (14), suggests that at least a 
proportion of these grains, (particularly in context 14), are probably from wild 
species of oats, and some may be from other wild, large-grained grasses.  

 

           

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Context (14) Context (19)

Indet cereals

Weeds and chaff
Small oats grains

Large oat grains
Barley grains

 
 

Figure 3.2: Proportions of charred plant macrofossils from Clowanstown 3 
 
 
3.6 Barley grains were also numerous, particularly in context (19).  They were in a 

poor condition, and pitting and other damage to the grain surface prevented 
further identification of most of the grains.  However, some were clearly 
hulled, and the small proportion of well-preserved grains in context (19) 
exhibited the twisted shape which 2 out of every 3 grains in 6-row barley have.  
Thus, the presence of hulled, 6-row barley can be confirmed, but it is not 
possible to say whether 2-row barley was also in use.  2 wheat grains were 
recorded in context (14), which may suggest that this crop was also cultivated, 
however such a low number of grains may indicate that it had merely been 
growing as a weed of the other crops.  The results from Clowanstown 3 are in 
line with other studies which have shown that hulled 6-row barley and oats 
were the main crops cultivated in the early medieval period in Ireland, while 
bread wheat and pulses became more common later in the medieval 
(McClatchie 2007, Monk 1986). 

3.7 The relatively small number of chaff fragments suggests that the cereal grains 
had been processed prior to their incorporation in the hearth and pit fills.  Yet, 
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a significant number of weed seeds were recorded, many of which are likely to 
have grown with the crops, including the arable weeds, fat-hen, corn marigold, 
wild radish and black-bindweed.  These indicate that either the grain was not 
thoroughly cleaned or, that both contexts include some waste from the later 
stages of grain processing.  In context (19), clumps of fused charred barley 
grains and nipplewort seeds were recorded, suggesting that the remains were 
burnt in situ in the feature, and may have been subject to a single, intense 
burning event.  The surface damage of the grains also indicates exposure to 
high temperatures (Boardman & Jones 1990).  The charred remains may 
represent a cache of grain accidentally burnt during drying prior to storage or 
grinding.  The lower proportion of prime grain (barley and large oat grains) in 
the hearth fill (context 14) may indicate that this fill is largely comprised of 
general domestic waste and sieving by-products of crop processing used as 
fuel on the hearth. 

 
3.8 While most of the charred weed seeds probably represent plants which grew 

amongst the cereal crops, some of the ruderal taxa, e.g. nipplewort, hemp-
nettle and redshank, may also have occupied areas of disturbed, waste ground 
at the site.  Sedges and pale persicaria would have grown on areas of damp 
ground, and perhaps reflect cultivation on heavy clay soils.   

 
3.9 If the wood was collected locally, the small charcoal assemblage from context 

(19) suggests that a range of deciduous trees grew near the site.  These may 
have been individual stands or areas of woodland.  High canopy species 
include oak, elm and ash, while the smaller trees and shrubs were represented 
by hazel and Maloideae.  Alder was also recorded which would have grown on 
wetland areas, for example along riverbanks or in carr vegetation.  Willow and 
poplar charcoal cannot be differentiated with certainty, and therefore the 
fragments of Salicaceae charcoal in both contexts may derive from willows 
growing in wetland areas near the site, or poplar trees which would have 
thrived on rich, alluvial soils.  Most of the charcoal fragments were of 
roundwood, and considering the large number of cereal grains in context (19), 
the charcoal is likely to present fuel used for domestic activities such as 
cooking or grain-drying. 

 
 

4. Cremated bone analysis 

Methods 
4.1 Cremated bone from pit fills (19) and (22) was presented for analysis, with a 

total weight of 3.2g.  Each sample of cremated remains was passed through a 
nest of sieves, with mesh sizes of 10mm, 5mm and 2mm (McKinley 2004).  
Each fraction was weighed and the largest fragment of bone was measured.   

 
Results and interpretation 

4.2  Summary data for each context is presented in Table 4.1, and the fraction 
weights and fragment size data are given in Table 4.2. 

 
4.3 The amount of cremated bone in both contexts was extremely small (Table 

4.1), and in both cases the bone was severely fragmented.  Neither context had 
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any bone in the largest sieved fraction, and the largest fragments measured just 
13.7mm and 7.9mm (Table 4.2).     
 

Table 4.1: Summary of cremated remains 

Context Context Detail Bone Colour Species Weight 
(g) 

19 Fill of pit (18) Grey to white Unknown 2.8 

22 Primary fill of small sub-
circular pit (18) Black, white Unknown 0.4 

 
4.4 In both cases most of the bone was fully oxidised, being pale grey or white in 

colour.  This implies exposure to high temperatures in excess of c. 600ºC 
(McKinley 2004).  Some fragments in context (22) were black, suggesting 
burning at lower temperatures of c. 300ºC or less.   

 

Table 4.2: Fraction weights and fragment size 

Fraction Weights Total 
Weight >10mm 5-10mm 2-5mm 

Max. 
Frag SizeContext 

g g % g % g % mm 
19 2.8 0.0 0.0 1.3 46.4 1.5 53.6 13.7 
22 0.4 0.0 0.0 0.0 0.0 0.4 100.0 7.9 

 
4.5 All fragments were examined with a view to identification.  Unfortunately, 

none of the bone in either context could be identified, largely due to the small 
size of the fragments, and they could not be differentiated as human or animal. 

 
 

5. Sources 

Boardman, S J, 1995 Charcoal and charred macrofossils, in K, Branigan & P, 
Foster (eds) Barra: archaeological research on Ben Tangaval, Sheffield: 
SEARCH Volume 1, 149-157 
 
Boardman, S, & Jones, G, 1990  Experiments on the effects of charring on 
cereal plant components. Journal of Archaeological Science 17, 1-11 
 
Hather, J G, 2000  The identification of the Northern European Woods: a 
guide for archaeologists and conservators, London 
 
Jacomet, S, 2006  Identification of cereal remains from archaeological sites, 
2nd edition, Basel 
 
McClatchie, M, 2007 The Study of Non-wood Plant Macro-remains: 
Investigating Past Societies and Landscapes, in Murphy, EM & Whitehouse, 
NJ (eds), Environmental Archaeology in Ireland, Oxford 
 



Clowanstown 3, A008/013  M3 Clonee–North of Kells Motorway Scheme 
 

 7 

McKinley, J I, 2004 Compiling a Skeletal Inventory: Cremated Human Bone, 
in M Brickley  & J I McKinley (eds) Guidelines to the Standards for 
Recording Human Remains, 9-13,  Southampton and Reading 

 
Monk, MA, 1986  Evidence from macroscopic plant remains for crop 
husbandry in prehistoric and early historic Ireland, Journal of Irish 
Archaeology, 3, 31-36 
 
Stace, C, 1997  New Flora of the British Isles,  2nd Edition,  Cambridge 

 
 
 
 
 
 



Clowanstown 3, A008/013  M3 Clonee–North of Kells Motorway Scheme 
 

 8

 

Context  14 19 
Sample  1 1,3,4 
Feature  Hearth Pit 

Material available for radiocarbon dating    

Volume of flot (ml)  20 150 
Residue matrix (relative abundance)    

Charcoal  1 1 
Cracked/angular stones  - 2 

Flot matrix (relative abundance)    
    Charcoal  1 2 

Mollusc shell  indet. frag. 1 - 
Monocot stems (charred)  - 2 

Charcoal (mg/number of fragments)    
Total charcoal analysed (mg)  26 2312 
Number of identifiable fragments >4mm  1 29 
Alnus glutinosa (Alder)  - 326 (4F) 
Corylus avellana (Hazel)  - 507 (11F) 
Fraxinus excelsior (Ash)  - 103 (2F) 
Maloideae (Hawthorn, whitebeam, apple, pear)  - 194 (3F) 
Quercus sp (Oak)  - 292 (6F) 
Salicaceae spp (Willow or poplar)  26 (1F) 35 (1F) 
Ulmus sp (Elm)  - 55 (2F) 
Unidentified <4mm fraction  - 800 

Charred remains (total counts)    
(a) Chenopodium album (Fat-hen) seed 21 5 
(a) Chrysanthemum segetum (Corn marigold) achene 1 26 
(a) Fallopia convolvulus (Black bindweed) nutlet - 4 
(a) Raphanus raphanistrum (Wild radish) pod - 8 
(c) Avena fatua (Wild oats) floret base 3 - 
(c) Avena sativa (Cultivated oats) floret base - 12 
(c) Avena spp (Oat species) twisted awn - 1 
(c) Avena spp (Oat species) large grain 9 192 
(c) Avena spp (Oat species) small grain 168 804 
(c) Hordeum vulgare (6-row hulled barley) twisted grain - 20 
(c) Hordeum spp (Hulled barley) straight grain - 8 
(c) Hordeum spp (Hulled Barley) grain - 20 
(c) Hordeum spp (Barley species) grain 27 612 
(c) Hordeum spp (Barley species) clumps of grain - 16 
(c) Hordeum spp (Barley species) rachis frag. - 1 
(c) Triticum spp (Wheat species) grain 2 - 
(c) Cerealia indeterminate grain 43 108 
(r) Galeopsis sp (Hemp-nettle) nutlet - 6 
(r) Lapsana communis (Nipplewort) achene 2 3 
(r) Lapsana communis (Nipplewort) clumps of achenes - 2 
(r) Persicaria maculosa (Redshank) nutlet 9 76 
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(w) Carex spp (Sedges) biconvex nutlet - 1 
(w) Persicaria lapathifolia (Pale persicaria) nutlet 2 - 
(x) Poaceae spp. (Grass) caryopsis 1 2 
(x) Rumex sp (Dock) nutlet 1 - 

Uncharred remains (relative abundance)    
(q) Nymphaea alba (White Water-lily) seed 1 - 
(t) Rubus fruticosus agg. (Bramble) fruitstone - 1 
(t) Sambucus nigra (Elder) fruitstone - 1 

                [a-arable; c-cultivated; q-aquatic; r-ruderal; t-trees/woodland; w-wetland; x-wide niche].   
Relative abundance is based on a scale from 1 (lowest) to 5 (highest).  F = number of charcoal fragments. 
 
 

Appendix 1: Plant macrofossils and charcoal from Clowanstown 3 
 


