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NON-TECHNICAL SUMMARY 

This site at Knocks 1 was excavated between 01 November 2005 and 20 January 2006 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 under 

Ministerial Direction Number A017/022. Excavation revealed a burnt stone and clay silt 

spread which covered several pits, postholes and stakeholes, and which was enclosed by a 

ditch. The enclosing ditch, with its northeast entrance, appears to have originally been 

constructed in at least eight segments, and at a later date these segments were dug through to 

create a semi-continuous ditch. Animal bone and flint artefacts were recovered. 
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Appendix 4) suggesting that the enclosure was constructed in the Middle–Late Bronze Age, 

with a possible, later re-cut / alteration in the form of the ‘kink’. 

 

2.1.2 Spread 

Located towards the northwest quadrant of the site, inside the enclosure, was a low, natural, 

clay-topped rise approximately 12m in diameter. All but one of the internal features was cut 

into this. This area was covered by a layer of very-dark-greyish-brown, clayey silt (F28), 

containing around 20% heat-shattered sandstone fragments, and covered an area 12m north–

south x 14m east–west x 0.10m. This dark spread also constituted the uppermost fills of the 

internal pits, postholes and stakeholes, but its original extent is unknown, as it had been 

truncated by ploughing. The spread did not extend outwards to the enclosure ditch. Flint 

debitage (A017/022:28:1) was recovered from this context.   

 

2.1.3 Pits 

Fifteen pits were discovered (F60, F70, F73, F78, F79, F91, F99, F105, F109, F112, F118, 

F123, F146, F151, and F195; Figures 7–11, Plate 2), many underneath the spread F28. These 

were sub-circular/oval or sub-rectangular in shape and ranged in size up to 1.83m x 1.58m 

and varied in depth from 0.12–0.45m. One of the smaller sub-circular pits had a clay lining, 

and retained water during the wetter periods of the excavation (F60), whereas the other 

features were free-draining. There were two elongated oval pits (F70: 1.38m diameter x 

0.12m depth and F73: 1.83m x 1.58m x 0.43m; Figure 10, Plate 3), similar to trough features 

commonly found at burnt mound sites, although there was no indication of the silting deposits 

typical of many troughs. The deeper of the two pits (F73) had a square-sectioned length of 

timber (A017/022:42:1) wedged into the sides two-thirds of the way along its length, which 

had the appearance of closing off the northern third of the pit. A sample was taken from this 

context and yielded charcoal flecks. One of the fills of pit F78 contained three small 

fragments of red deer (Cervus elaphus) antler and three maxillary teeth of a dog (Canus lupus 

familiaris) were noted in fill F89 of pit F91 (Sloane, Appendix 6). 

 

A circular pit (F195: 1.37m diameter x 0.23m depth; Plate 4), adjacent to the inner edge of the 

enclosure ditch on the eastern side, contained a single, charcoal-rich, gritty fill, with a 

noticeable deposit of burnt stones at the base (F192). During the analysis of the animal bone 

the shaft of an adult human femur was recovered (Foster; Appendix 10). Two animal bones 

were retrieved from the upper fill, which appear to have been heated, although not burnt. 

Neither could be identified as to species (Appendix 6). 
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Excavation of sub-circular pit F118 (1.60m x 1.18m x 0.45m) revealed five fills (F113–F117, 

Figure 10), some of which contained frequent charcoal inclusions and burnt stones. Soil and 

charcoal samples were taken from three of these fills (F113, F115 and F116), but yielded 

nothing of note. A flint knife (A017/022:113:1) of plano-convex type with steep edges and is 

fully retouched was discovered in F113 during excavation. Nelis believes that this indicates a 

long-life and many re-sharpening episodes, to the extent that it may have been deliberately 

‘thrown away’ at the end of its usefulness (Nelis, Appendix 5). Such knives are typically 

Neolithic in date, although their use may extend into the early half of the Bronze Age.   

 

2.1.4 Postholes and stakeholes 

Approximately 24 postholes (ranging from 0.21–0.25m diameter by less than 0.22m depth) 

and stakeholes (ranging from 0.10–0.16m diameter by 0.07–0.20m depth) were discovered 

during excavation, of which many were sampled for further analysis. Nothing of note was 

found in any of these samples.  

 

The stakeholes were also erratic, forming only a vague northwest–southeast alignment to the 

east of the pit complex, and providing no obvious indication as to function. Some were 

sampled for further analysis. They ranged in size from 0.10–0.16m in diameter, with depths 

of 0.07–0.20m. The dark-greyish-brown, clayey silt fill (F43) of stakehole F108 (0.10m 

diameter x 0.20m depth) contained a variety of flint artefacts (A017/022:43:1–7), including 

two scrapers (A017/022:43:4–5). Scraper A017:022:43:4 was the only one in the site’s 

assemblage which was produced from a blank; this suggested limited availability of raw 

material and the subsequent use of ‘waste’ material in an opportunistic manner (Nelis, 

Appendix 5).  

 

2.2 Finds 

As mentioned above, the site was not rich in artefacts, especially in those from securely 

stratified deposits. An assemblage of 45 flints was analysed and identified by Dr. Eiméar 

Nelis (Appendix 5). These could be categorised as 25 pieces as flake debitage, 14 modified 

tools, three pieces of angular shatter, two unworked pieces, and a single core. Almost half of 

the collection had suffered post-depositional abrasion, and nearly all of the assemblage had 

suffered weathering and patination. In fact, only seven examples were described as ‘fresh’. 

Many of the chronologically diagnostic pieces could be related to the Neolithic / Early Bronze 

Age (See Appendix 2).  
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3 DISCUSSION 

Before the site at Knocks 1 was archaeologically resolved, the above-ground evidence 

suggested that it might represent a burnt mound or fulacht fiadh. Although there were a 

number of pit features resembling troughs and/or boiling pits, the black spread sealing these 

features contained little or no charcoal, and had only a small proportion of heat-shattered 

stone. Although burnt mounds usually exhibited a high concentration of charcoal and up to 

80% heat-shattered stone it is possible that perhaps the poorly humified soil was used as the 

fuel source for the hearths rather than charcoal, hence the greater proportion of silty material 

in the mound. However, the landowner did mention that there had been turf extraction in the 

area in his lifetime.   

 

The enclosing ditch, thought initially to be a semi-continuous circuit with an entrance to the 

northeast, actually originally had a series of segments or interruptions, predominantly evident 

along the northern side, which were excavated through at a later date making the final shape 

in plan roughly penannular.  

 

Despite some artefact material from Knocks dating possibly to the Neolithic, the bulk of the 

material culture appears to be much later, probably Late Bronze Age. This is reinforced by the 

radiocarbon dating of two samples of animal bone from the enclosure ditch, for which Late 

Bronze Age dates were returned (Appendix 4). However, an Early Bronze Age date was 

returned from one of the pits. 

 

There is little conclusive evidence at this early stage to determine the original use for which 

the site was constructed, but it is likely that it represents a focal point for domestic activity. 

 

3.1 Form and Function 

The site consisted of a sub-circular penannular ditch enclosing an area of pits, postholes and 

stakeholes centred on a low natural mound. These internal features were mostly covered by a 

deposit of black clay silt, derived from the burning of an organic-based fuel, either within the 

site area, or close by. 

 

As the postholes and stakeholes formed no recognisable structural pattern, it is unlikely that 

the site represented a settlement or temporary encampment, but rather a place to carry out 

domestic-related activity such as cooking and possibly the tanning of hides.  
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Some of the pits, including F60 (Figure 11), appear to be similar in nature to the types of 

trough features found on burnt mound sites, and suggest that some form of activity related to 

the heating of water through pyrolithic (heated stone) means was taking place on the site. This 

is further evidenced by the presence of heat-shattered stone in the sealing spread F28. 

Charcoal flecks were also noted in this deposit during the excavation, but did not survive the 

wet sieving process. Alder charcoal was the predominant species found in pit F79, and was 

also abundant at nearby sites at Johnstown 3 (A017/021) and Leshamstown 1 (A017/025) 

(ASDU 2008; ASDU 2007) which featured elements of contemporary activity. 

 

Two larger pits, F70 and F73, were filled with layers of burnt material, and may represent 

ground ovens for cooking. Using this method, the foodstuffs, either meat or vegetable, would 

be placed on a bed of heated stones, and the whole then covered with a layer of vegetation, 

and finally filled in with sand or a similar substance. After a few hours, the pit would be 

excavated, and the food ready for consumption. At Knocks however, it may have been 

possible to use turf both as a fuel and as a covering for the pit. The subsequent degrading of 

the turf through repeated heating, may account for the high organic content in the spread F28, 

as the ‘used’ turfs were discarded. An experiment by O’Kelly in the early 1950s found that by 

placing a leg of mutton wrapped in straw in a water-filled pit heated by immersing hot stones, 

it could be well cooked in less than four hours (Waddell 1998, 175). 

 

Finds of animal bone, flint scrapers and blades, and a single arrowhead, indicate that the 

butchery of animals and the procurement of hides were in some way related to the activity on 

site. Hides may also be prepared for use by boiling, which would assist in the removal of fat, 

and allow it to be softened so as to be stretched on a frame to dry. The latter may account for 

the presence of at least some of the stakeholes. 

 

The ditch remains enigmatic, and was most likely not contemporary with the activity taking 

place within its confines. Ditches such as this are commonly found enclosing settlements, for 

defensive purposes or as stock enclosures, or on sites of a ritual nature, such as cemeteries or 

sites of religious focus. The Knocks 1 site is neither a cemetery, nor a settlement as such, and 

it is doubtful that the butchery of animals would take place within a livestock enclosure. 

 

Despite its smaller size, one Irish site of possible parallel is Gortatlea, Co. Kerry, excavated as 

part of the N22 Bealagrellagh to Gortatlea road realignment scheme (Connolly 2002). Here, a 

ditched enclosure measuring 16.6m north–south by 15.9m east–west was revealed with ditch 

profiles varying between sharp V-shapes and shallow U-shapes. The enclosure was not a full 

circle and had an entrance to the northeast (ibid.). This description of the ditch profiles, the 
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aspect of the entranceway and the incomplete circle thus far mirrors the site at Knocks. Also 

noted at Gortlatlea was a complex of pits, postholes and stakeholes within the enclosure, as at 

Knocks, but no evidence for occupation within the enclosure, and no diagnostic artefacts 

(ibid.). The ditch at Gortlatlea ‘...would appear to have been dug in sections’ (ibid.). While 

the segmented nature of the Knocks 1 and Gortatlea ditches is a feature that has not been 

widely recognised at other Irish enclosure sites, some British evidence indicates that this was 

at least an occasional aspect of Bronze Age site construction. Indeed, segmentation is a 

feature of the construction of several large-scale domestic enclosures as well as on late 

Bronze Age hillfort ramparts, and might reflect the participation of several groups in the 

creation of individual monuments. 

 

There were 10 sub-circular or oval pits located within the enclosure, ranging in size up to 

1.83m x 1.58m and varying in depth between 0.12m and 0.45m. It is probable that these pits 

were used mainly for storage or for refuse, although they were largely devoid of artefacts. 

One of a pair of inter-cutting, sub-circular pits with V-shaped profiles did, however, produce 

a single triangular-section flint ‘slug knife’ of around 90mm in length. One of the smaller 

sub-circular pits had a clay lining, and retained water during the wetter periods of the 

excavation, whereas the other features were free-draining. This may indicate a deliberate use 

as a receptacle for water. There were two elongated oval pits, similar to trough features 

commonly found at burnt mound sites, although there was no indication of the silting deposits 

typical of many troughs and so the precise function of these pits is unclear. The deeper of the 

two pits had a square-sectioned length of timber wedged into the sides two-thirds of the way 

along its length, which had the appearance of closing off the northern third of the pit. 

Unfortunately, this could not be identified due to its poor condition.  

 

Adjacent to these pits were three inter-cutting, sub-rectangular pits which contained fine 

sandy/silty deposits in the bases, with episodes of deliberate backfilling and reorganisation of 

the size and shape. These pits are more likely to be trough features than the other pits 

mentioned above. 

 

A circular pit beside the inner edge of the enclosure ditch on the eastern side contained a 

single, charcoal-rich, gritty fill, with a noticeable deposit of burnt stones at the base. A 

fragment of a human adult femur was recovered from the fill (Appendix 10) and may suggest 

a ritual offering. Other animal bone fragments recovered could not be identified as to species 

(Appendix 6). 
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A number of postholes and stakeholes were found in the southeast quadrant of the ‘mound’ 

area. Many were subsequently discounted upon excavation as being stone-sockets, due to 

their very shallow nature and irregular shape. The stakeholes were erratic, forming only a 

vague northwest–southeast alignment to the east of the pit complex, and providing no obvious 

indication as to function. They ranged in size from 0.10–0.16m in diameter, with depths of 

0.07–0.20m. 

 

The postholes, however, were loosely aligned east–west, again with no discernable form or 

function. They varied in size but most fell within the range of 0.21–0.25m in diameter and 

were generally less than 0.22m deep. The largely random setting of the postholes suggests 

that their function was other than structural, and their shallow nature also indicates that they 

would not have served to support a fence or screen, as this would easily be compromised by a 

moderate–strong wind. 

 

3.2 Date and Sequence 

The deposits within the enclosing ditch were mostly devoid of charcoal so animal bone from 

the ditch deposits was used instead, for dating purposes. A fragment of pig humerus (Sloane, 

Appendix 6) from the western side, and an unidentified fragment of long-bone from the 

eastern side, were radiocarbon dated to 920–800 BC and 970–820 BC, respectively (Beta 

220135 and Beta 220135; Appendix 4). An additional sample had been requested, that of 

charcoal from F116 (fill of pit F118), which has returned a much earlier date of 2290–2110 & 

2100–2040 BC (Beta 241278; Appendix 4). This Early Bronze Age date range is consistent 

with the lithics assemblage; scrapers, the arrowhead, and the knives. The scrapers largely 

point towards a post-Neolithic date, and suggest an Early–Middle Bronze Age date, while the 

knife recovered from pit F118 is typical of the Neolithic. It is therefore most likely that the 

enclosure ditch was substantially later than some of the activity on site. 

 

The dating of aspects of the Knocks 1 site to the Early Bronze Age shows broad 

contemporaneity with the nearby sites of Johnstown 3 (A017/021: possible pottery-production 

site – 2140–1680 BC), Johnstown 4 (A017/043: penannular ringditch), and Leshamstown 1 

(A017/025: burnt mound – 2130–1740 BC), which are all within a 500m radius of the site at 

Knocks, and situated on the same north-facing slope. A little further to the southeast, the site 

of Drumree 1 (A017/027) had activity dating from 2120–1780 BC.  
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4 CONCLUSIONS 

Knocks 1 (A017/022), excavated (01 November 2005 – 20 January 2006) by Stuart Elder 

(ACS) as part of the M3 Clonee–North of Kells Motorway Scheme on behalf of Meath 

County Council NRDO and the NRA, comprised a penannular Late Bronze Age enclosure, 

with an entrance to the northeast, with possible domestic-derived deposits inside the 

enclosure, but with no occupation activity. The segmented nature of the ditch appears to have 

been the result of it having been dug in stages, beginning perhaps at the northeast and moving 

in a clockwise (sunwise) direction. This may have occurred over a period of days, weeks, 

months or even years, but the two radiocarbon dates, one from the eastern side and one from 

the western side, are so similar as to suggest that that the circuit was completed relatively 

soon after it was begun.  

 

Current interpretations indicate that some of the features on the site were open and in use 

during the Early Bronze Age, and that a second phase of use occurred in the Late Bronze Age. 

The earlier phase of use has been tentatively interpreted involving cooking and/or hide 

preparation while the later phase of use was represented by the enclosure.  

 

 



Knocks 1, A017/022  M3 Clonee–North of Kells Motorway Scheme  

 12

5 REFERENCES 

ASDU 2007 Leshamstown 1, M3 Motorway Project, Ireland; environmental analysis 

Archaeological Services Durham University Report No. 1597 commissioned by ACS Ltd. 

 

ASDU 2008 Johnstown 3, M3 Motorway Project, Co. Meath, Ireland: environmental analysis 

Archaeological Services Durham University Report No. 1753 commissioned by ACS Ltd. 

 

Bartlett A 2002 M3 Clonee to North of Kells, Report on Archaeogeophysical Survey. 
Unpublished report prepared by Bartlett-Clark Consultancy for N3 Meath Consult. 

 

Connolly, M 2002 ‘2000:0434 – Gortatlea’, in I Bennett (ed.), Excavations 2000: Summary 

accounts of archaeological excavations in Ireland, 146. Wordwell, Bray. 

 

O’Neill, T 2004 Report on Archaeological Assessment at Testing Area 16, Knocks, 

Readsland, Co. Meath, Licence Number: 04E0478. Unpublished report prepared for 

Archaeological Consultancy Services Ltd. 

 

Waddell, J 1998 The Prehistoric Archaeology of Ireland. Galway University Press, Galway. 

 

 

 

Signed: 

 

 

_______________ 

Stuart Elder 

January 2009



Knocks 1, A017/022                  M3 Clonee–North of Kells Motorway Scheme 

 1

APPENDIX 1 Context Details 
 

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 
Assessment             

4 Fill 8 5 199 Soft, reddish-brown clay with roots. 
0.74m width x 0.11m depth Fill of ditch section 8           

5 Fill 8 6 4 
Loose, dark-brown, stony, silty clay with 
stones and roots. 0.58m width x 0.26m 
depth 

Fill of ditch section 8     2 
fragments     

6 Fill 8 7 5 Soft, reddish-brown clay with stones. 
0.40m width x 0.05m depth Fill of ditch section 8           

7 Fill 8 8 6 Firm, dark-grey clay with occasional 
pebbles. 0.35m width x 0.05m depth 

Primary fill of ditch 
section 8           

8 Cut 199, 4-7 196 7 Penannular cut (0.87m width x 0.60m 
depth) with steep sides Ditch section           

9 Fill 13 13 198 Firm, dark-grey clay with stones. 0.19m 
width x 0.14m depth Fill of posthole 13         #3 

e'mental 

10 Fill 73 42 87 Firm, light-greyish-brown, silty clay. 
1.52m width x 0.10m depth Fill of pit 73           

11 Cut and fill N/A 56 197 North-south cut (0.40m width) with firm, 
reddish-brown, clayey silt Furrow           

12 Fill 14 14 198 Firm, dark-grey clay with stones and 
roots. 0.32m width x 0.35m depth 

Fill of series of 
stakeholes 14         #4 

e'mental 

13 Cut 9 196 9 

Circular cut (0.15m depth) with a sharp 
break of slope, steeply sloping sides 
and a gradual break of slope leading to 
a rounded base 

Stakehole           

14 Cut 12 196 12 

Circular cut (0.35m depth) with a sharp 
break of slope, concave sides and a 
gradual break of slope leading to an 
irregular base 

Series of stakeholes           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

15 Fill 23 16 198 Firm, yellow clay with roots. 1.08m 
width x 0.30m depth Fill of ditch section 23           

16 Fill 23 17 15 Loose, dark-grey, clay with stones and 
roots. 0.75m width x 0.15m depth Fill of ditch section 23           

17 Fill 23 22 16 
Loose, orange clay with stones. 0.30m 
width x 0.15m depth. Occurs in a small 
pocket in western side of cut 

Fill of ditch section 23           

18 Fill 21 19, 29 198 
Firm, yellowish-grey clay with 
occasional stones. 0.45m width x 0.19m 
depth 

Fill of ditch section 21   Pottery       

19 Fill 21 20 18 Loose, dark-brown clay with stones and 
roots. 0.50m width x 0.20m depth Fill of ditch section 21       2 fragments   

20 Fill 21 21 19 
Reddish-brown with orange sections, 
silty clay with clay inclusions and 
stones. 0.40m width x 0.18m depth 

Fill of ditch section 21           

21 Cut 18-20 196 20 

Penannular cut (0.55m depth) with a 
sharp break of slope, steep sides and a 
gradual break of slope leading to a 
rounded base 

Ditch section           

22 Fill 23 23 17 Soft, reddish-brown, clay with stones. 
0.95m width x 0.30m depth Fill of ditch section 23           

23 Cut 15-17, 
22 196 22 

Penannular cut (0.65m depth) with a 
sharp break of slope, steeply sloping 
sides and a gradual break of slope 
leading to a rounded base 

Ditch section           

24 Fill 27 25 198 Firm, yellow clay with roots. 0.84m 
width x 0.18m depth Fill of ditch section 27           

25 Fill 27 26 24 Loose, dark-brown clay with stones. 
1.05m width x 0.10m depth Fill of ditch section 27           

26 Fill 27 27 25 
Soft, reddish-brown, orange-base, 
clayey silt with stones. 0.84m width x 
0.30m depth 

Fill of ditch section 27         #2 bulk 
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

27 Cut 24-26 196 26 

Penannular cut (0.50m depth) with a 
sharp break of slope, steep sides and a 
gradual break of slope leading to a 
rounded base 

Ditch section           

28 Spread N/A 

33, 36, 
44-51, 
53, 61, 
67, 68 

198 

Loose-firm, dark-greyish-brown, clayey 
silt with frequent charcoal flecks and 
inclusions, heat-shattered sandstone, 
stones and occasional animal bone 
fragments. 12.00m north-south x 
14.00m east-west x 0.10m 

Spread of burnt 
material   Flint       

29 Fill 32 30 18 

Friable, dark-reddish-brown, clayey silt 
with occasional stones, gravel and 
charcoal flecks. 2.00m at least x 1.00m 
x 0.36m 

Fill of ditch section 32           

30 Fill 32 31 29 
Loose, dark-greyish-brown, silty clay 
with stones and gravel. 2.00m at least x 
0.50m x 0.28m 

Fill of ditch section 32     Bone and 
fragments     

31 Fill 32 32 30 

Friable, dark-reddish-brown, orange 
mottled patches, clayey silt with 
occasional stones and gravel. 2.00m at 
least x 0.30m x 0.10m 

Fill of ditch section 32           

32 Cut 29-31 196 31 

Circular cut (1.72m diameter x 1.24m 
depth) with an imperceptible break of 
slope, gradually sloping sides and a 
gradual break of slope leading to an 
undulating base 

Ditch section           

33 Fill 70 70 35 
Loose, dark-greyish-brown, silty clay 
with burnt stones. 1.38m width x 0.12m 
depth 

Fill of cut 70           

34 Fill  -  -  - Posthole fill             
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

35 Layer  - 33, 45-
47  - Loose, clay layer overlying natural     Flint       

36 Fill 79 79 197 
Firm, medium-dark-grey, clayey silt with 
occasional stone, wood and charcoal. 
0.60m width x 0.11m depth 

Fill of cut 79         #7 
e'mental 

37 Fill 41 38 198 Firm, brown-yellow-orange, clayey silt. 
2.00m at least x 0.70m x 0.28m Clay sealing ditch fills           

38 Fill 41 39 37 
Friable, dark-reddish-brown, clayey silt 
with moderate stones. 2.00m at least x 
0.70m x 0.20m 

Fill of ditch section 41           

39 Fill 41 40 38 
Loose, dark-greyish-brown, silty clay 
with stones and gravel. 2.00m at least x 
0.60m x 0.25m 

Fill of ditch section 41     Bone and 
fragments     

40 Fill 41 41 39 
Friable, dark-reddish-brown, clayey silt 
with moderate stones and occasional 
gravel. 2.00m at least x 0.35m x 0.18m 

Fill of ditch section 41           

41 Cut 37-40 196 40 

Circular cut (1.39m diameter x 1.52m 
depth) with a sharp break of slope, 
steep sides and a sharp break of slope 
(imperceptible in south) leading to the 
base 

Ditch section           

42 Fill 73 71 10 
Loose, dark-greyish-brown, silty clay 
with stones and charcoal. 1.40m width x 
0.24m depth 

Fill of pit 73   Wood     #22 bulk 

43 Fill 108 108 73 

Friable, dark-greyish-brown, clayey silt 
with occasional pebbles and charcoal 
flecks. 0.09m north-south x 0.09m east-
west x 0.20m 

Fill of stakehole 108   Flint Tooth     

44 Fill  -  - 197 Firm, mid-greyish-brown, silty clay with 
stones. 0.19m width Fill of posthole             



Knocks 1, A017/022                  M3 Clonee–North of Kells Motorway Scheme 

 5

No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

45 Fill 80 80 35 Firm, mid-greyish-brown, silty clay with 
stones. 0.21m width x 0.10m depth Fill of posthole 80         #24 bulk 

46 Fill 81 81 35 
Firm, mid-greyish-brown, clayey silt with 
occasional burnt stones. 0.21m width x 
0.18m depth 

Fill of posthole 81         #21 bulk 

47 Fill 82 82 35 Firm, mid-greyish-brown, sandy clay 
with stones. 0.22m width x 0.13m depth Fill of posthole 82         #26 bulk 

48 Fill 83 83  197 Loose, mid-greyish-brown, silty clay. 
0.22m width x 0.08m depth Fill of posthole 83         #25 bulk 

49 Cut and fill N/A 196 197 Firm, greyish-brown, clayey silt with 
stones and occasional charcoal Stakehole           

50 Cut and fill N/A 196 197 
Firm, greyish-brown, clayey silt with 
occasional stones and charcoal. 
Dimensions unknown 

Stakehole           

51 Cut and fill N/A 196 197 
Firm, greyish-brown, clayey silt with 
occasional sandstones and charcoal. 
Dimensions unknown 

Stakehole           

52 Fill 86 86  197 Firm, greyish-brown clay. 0.10m width x 
0.07m depth Fill of stakehole 86         #27 bulk 

53 Fill -   - 197 
Compact, dark-grey, clayey silt with 
occasional pebbles. 0.10m north-south 
x 0.11m east-west x 0.11m 

Fill of stakehole           

54 Cut and fill N/A 196 197 
Firm, greyish-brown, clayey silt with 
occasional stones and charcoal. 
Dimensions unknown 

Stakehole           

55 Fill 84 84 197 
Firm, dark-grey, clayey silt with 
occasional sandstone and wood. 0.25m 
north-south x 0.24m east-west x 0.07m 

Fill of posthole 84         #23 bulk 

56 Fill 60 57 11 Greyish-brown, clayey silt with gravel 
and stones. 0.35m width x 0.06m depth Fill of ditch section 60           



Knocks 1, A017/022                  M3 Clonee–North of Kells Motorway Scheme 

 6

No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

57 Fill 60 58 56 
Friable, dark-greyish-brown, clay with 
stones and gravel. 0.39m width x 0.02-
0.09m depth 

Fill of ditch section 60           

58 Fill 60 59 57 

Friable, black silty clay with 70% 
sandstones, stones, gravel, roots and 
occasional clay inclusions. 0.86m width 
x 0.13-0.27m depth 

Fill of ditch section 60           

59 Fill 60 60 58 
Friable, greyish-yellow clay with gravel 
and stones. 0.78m width x 0.01-0.10m 
depth 

Fill of ditch section 60           

60 Cut 56-59 196 59 

Oval, northwest-southeast cut (0.27m 
depth) with a sharp break of slope, 
steeply sloping sides and a gradual 
break of slope leading to an undulating 
base 

Ditch section           

61 Fill 85 85 197 

Firm, dark-grey, clayey silt with 
occasional wood and roots. 0.20m 
northeast-southwest x 0.25m east-west 
x 0.04m 

Fill of posthole 85         #20 bulk 

62 Cut and fill N/A 196 197 

Firm, dark-grey, clayey silt with 
occasional sandstone and stones. 
0.14m northeast-southwest x 0.12m 
east-west x 0.10m 

Posthole           

63 Cut and fill N/A 196 197 

Firm, darkish-grey, clayey silt with 
stones and occasional sandstone. 
0.16m northeast-southwest x 0.19m 
east-west x 0.19m 

Posthole           

64 Fill 100, 
101 65 197 

Loose, blackish-brown, silty clay with 
occasional stones and frequent 
charcoal inclusions. 0.23m north-south 
x 0.39m east-west x 0.18m 

Fill of postholes 100 
and 101         #11 soil 

65 Fill 100 100 64 
Firm, medium-greyish-brown, clayey silt 
with occasional stones. 0.16m north-
south x 0.12m east-west x 0.05m 

Fill of posthole 100           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

66 Cut and fill N/A 196 197 
Firm, greyish-brown, clayey silt with 
occasional stones and charcoal. 
Dimensions unknown 

Posthole           

67 Cut and fill N/A 196 197 
Firm, greyish-brown, clayey silt with 
occasional stones and charcoal. 
Dimensions unknown 

Posthole           

68 Cut and fill N/A 196 197 
Firm, greyish-brown, clayey silt with 
occasional stones and charcoal. 
Dimensions unknown 

Posthole           

69 Fill 91 88, 90 197 

Firm, dark-grey, clayey silt with 
occasional sandstone and moderate 
stones and charcoal flecks. 0.62m 
northeast-southwest x 0.55m east-west 
x 0.17m 

Fill of pit 091         #8 soil 

70 Cut 33 196 33 

Oval, west-east cut (1.38m diameter x 
0.12m depth) with a sharp break of 
slope, gently sloping sides and an 
imperceptible-gradual break of slope 
leading to the base 

Cut           

71 Fill 73 72 42 
Soft, dark-greyish-brown, silty clay with 
charcoal and small stones. 1.32m width 
x 0.05m depth 

Fill of pit 73           

72 Fill 73 73 71 
Loose, light-greyish-yellowish-brown, 
clayey silt with stones. 1.30m width x 
0.08m depth 

Fill of pit 73           

73 Cut 
10, 42, 
71, 72, 
87 

104 72 

Oval, north-south cut (1.83m x 1.58m x 
0.43m) with a sharp break of slope, 
steep sides and a gradual break of 
slope leading to a flat base 

Pit           

74 Fill 78 75 197 
Loose, dark-greyish-brown, silty clay 
with charcoal. 0.58m width x 0.07m 
depth 

Upper fill of pit 78           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

75 Fill 78 76 74 
Loose, light-greyish-brown, silty clay 
with stones and charcoal. 0.60m width x 
0.11m depth 

Fill of pit 78           

76 Fill 78 77 75 
Loose, greyish-brown, silty clay with 
stones and charcoal. 1.60m width x 
0.15m depth 

Fill of pit 78           

77 Fill 78 78 76 Firm, light-greyish-brown, sandy clay 
with stones. 0.70m width x 0.05m depth Fill of pit 78           

78 Cut 74-77 196 77 

Irregular, north-south cut (0.22m depth) 
with a sharp break of slope, gently 
sloping, stepped sides and a gradual 
break of slope leading to a west-east 
inclined, undulating base. 2.87m 
northeast-southwest x 1.90m x 0.27m 
deep 

Pit     Fragments     

79 Spread 36 196 36 
North-south cut (0.98m diameter x 
0.11m depth) with steep sides and a 
concave base 

Spread              

80 Cut 45 196 45 

Circular cut (0.10m depth) with a sharp 
break of slope, vertical sides and a 
gradual break of slope leading to a 
rounded base 

Posthole           

81 Cut 46 196 46 

Circular cut (0.18m depth) with a sharp 
break of slope, steep sides and a 
gradual-sharp break of slope leading to 
a rounded base 

Posthole           

82 Cut 47 196 47 

Circular cut (0.13m depth) with a sharp 
break of slope, vertical sides and a 
gradual break of slope leading to a 
rounded base 

Posthole           

83 Cut 48 196 48 

Circular cut (0.08m depth) with a sharp 
break of slope, vertical sides and an 
imperceptible break of slope leading to 
a rounded base 

Posthole           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

84 Cut 55 196 55 

Circular cut (0.22m diameter x 0.05m 
depth) with a sharp break of slope, 
vertical sides and a sharp break of 
slope leading to a flat base 

Posthole           

85 Cut 61 196 61 

Sub-circular cut (0.20m northeast-
southwest x 0.25m east-west x 0.04m) 
with a gradual break of slope and a 
convex base 

Posthole           

86 Cut 52 196 52 

Circular cut (0.10m diameter x 0.07m 
depth) with a sharp break of slope, 
vertical sides and an imperceptible 
break of slope leading to a tapered 
base 

Stakehole           

87 Fill 73 10  -  -  -           

88 Fill 91 89, 90 69 

Firm, mottled-light-greyish-brown, 
clayey silt with occasional charcoal 
flecks, animal bone and stones. 0.35m 
northeast-southwest x 0.55m east-west 
x 0.14m 

Fill of pit 91         #9 soil 

89 Fill 91 91 88 

Firm, medium-grey, clayey silt with 
occasional charcoal flecks and stones. 
0.18m northeast-southwest x 0.05m 
depth 

Fill of pit 91     Fragments     

90 Fill 91 91 88 
Firm, light-brownish-grey, clayey silt 
with moderate stones. 0.26m northeast-
southwest x 0.53m east-west x 0.05m 

Primary fill of pit 91           

91 Cut 69, 88-
90 196 89, 90 

Oval, northeast-southwest cut (0.89m 
northeast-southwest x 0.55m east-west 
x 0.17m) with a sharp break of slope, 
concave sides and a gradual break of 
slope (sharp in west) leading to an 
undulating base  

Pit           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

92 Cut 62 196 62 

Circular cut (0.14m diameter x 0.10m 
depth) with a sharp break of slope, 
gradually sloping sides and a gradual 
break of slope leading to a convex base 

Posthole           

93 Cut 63 196 63 

Circular cut (0.16m diameter x 0.19m 
depth) with a sharp break of slope, 
vertical sides and a sharp break of 
slope leading to a flat base 

Posthole           

94 NOT 
ASSIGNED             Stone       

95 Fill  112  96     Fill of 112           

96 Fill  112  97  95 

 Mixed greyish brown & yellowish brown 
sandy clay silt packing the southeastern 
and southwestern corners of F112. 
Contained occasional burnt stone and 
charcoal inclusions. Measured 0.27m x 
0.15m x 0.24m deep. 

 Fill of 112           

97 Fill  99 98   
Dark grey sandy silty clay containing 
frequent sub-angular stones. 0.50m x 
0.40m x 0.10m deep 

 Fill of 99           

98 Fill  99  99 97 
 Light yellowish brown silty clay 
containing moderate angular stones. 
0.50m x 0.40m x 0.15m deep 

 Fill of 99           

99 Cut    98  196 
 Sub-oval feature measuring 0.50m 
northeast-southwest x 0.40m x 0.25m 
deep. Concave sides and a flat base 

Cut           

100 Cut 64, 65 196 65 

Sub-circular cut (0.21m north-south x 
0.16m east-west x 0.10m) with a sharp 
break of slope, concave sides and a 
sharp break of slope leading to a 
rounded base 

Posthole           

101 Cut 64 196 64 

Sub-circular cut (0.23m north-south x 
0.25m east-west x 0.22m) with a sharp 
break of slope, concave sides and a 
gradual break of slope leading to a 
north-south inclined base 

Posthole           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

102 Cut 53 196 53 
Circular cut (0.11m diameter x 0.11m 
depth) with a sharp break of slope and 
steeply sloping sides 

Stakehole         #15 soil 

103 Spread N/A 196 197 

Loose, friable, dark-blackish-brown, 
clayey silt with occasional burnt bone, 
moderate stones and frequent charcoal 
flecks. 0.14m north-south x 0.42m east-
west x 0.06m 

Spread       10 
fragments #10 soil 

104 Fill 105 105 73 

Compact, mottled-dark-grey, yellowish-
brown, clayey silt with occasional 
charcoal flecks, moderate stones and 
frequent mudstone. 1.43m east-west x 
0.27m depth 

Fill of pit 105           

105 Cut 104 196 104 

Oval cut (1.43m east-west x 0.27m 
depth) with a sharp break of slope, 
convex sides and a gradual break of 
slope leading to the base. Cut by 073 

Pit           

106 Fill 109 107 197 

Firm, dark-grey material with stones 
and an animal tooth fragment (1.27m 
northwest-southeast x 0.87m northeast-
southwest x 0.10m)  

Fill of pit 109     Frag     

107 Fill 109 109 106 

Firm, dark-brownish-grey, silty clay with 
occasional sandstones. 1.22m 
northwest-southeast x 0.87m northeast-
southwest x 0.07m 

Fill of pit 109           

108 Cut 43 196 43 

Circular cut (0.10m diameter x 0.20m 
depth) with a sharp break of slope, 
concave sides and a sharp break of 
slope leading to a concave base 

Stakehole           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

109 Cut 106, 
107 196 107 

Oval cut (1.22m northeast-southwest x 
0.87m northeast-southwest x 0.17m) 
with a gradual-sharp break of slope, 
steep sides and a gradual-sharp break 
of slope leading to a concave base 

Pit           

110 Spread  - 
 95, 
74, 
111 

 197 
Spread of dark silty clay overlying the 
pits 78, 99 & 112. Similar in nature to 
F28, but distinctly separate 

Spread           

111 Fill 112 112  - Sandy, mixed clay deposit containing 
moderate small sub-rounded pebbles. Fill of 112           

112 Cut 111  - 111 

Sub-rectangular feature measuring 
1.05m northwest-southeast x 0.97m x 
0.27m deep. Gently-sloping concave 
sides and flat base 

Cut           

113 Fill 118 114, 
117 197 

Loose, dark-blackish-grey, silty clay 
with moderate burnt stones and 
frequent charcoal flecks. 1.60m north-
south x 1.22m east-west x 0.27m 

Fill of pit 118   Flint     #13 soil 

114 Fill 118 115, 
117 113 

Soft, light-brownish-grey, clayey silt with 
frequent charcoal. 0.90m north-south x 
0.26m east-west x 0.08m  

Fill of pit 118           

115 Fill 118 116 114 

Soft, medium-grey, clayey silt with 
occasional pebbles and frequent 
charcoal flecks. 1.00m north-south x 
0.32m east-west x 0.10m  

Fill of pit 118         #16 
charcoal  

116 Fill 118 118 115, 
117 

Soft, mottled-yellowish-grey, medium-
grey, clayey silt with occasional animal 
bone, moderate pebbles and frequent 
charcoal flecks. 1.60m north-south x 
0.38m east-west x 0.22m 

Primary fill of pit 118     #19   #18 
charcoal  
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

117 Fill 118 116 113 

Compact, yellowish-grey, clayey silt 
with occasional pebbles and charcoal 
flecks and moderate sandstone. 1.60m 
north-south x 0.34m east-west x 0.16m 

Fill of pit 118           

118 Cut 113-117 119 116 

Sub-circular cut (1.60m north-south x 
1.18m east-west x 0.45m) with a 
gradual break of slope (sharp in north), 
convex sides and a gradual break of 
slope leading to a rounded base. Cuts 
123 

Pit           

119 Fill 123 120 118 

Loose, dark-black, silty clay with 
occasional burnt stone, moderate 
stones and frequent charcoal flecks. 
1.15m north-south x 0.70m east-west x 
0.25m. Cut by 118 in west 

Fill of pit 123         
#14 soil, 
#17 
charcoal 

120 Fill 123 121 119 

Compact, medium-greyish-brown, 
clayey silt with occasional charcoal 
flecks. 0.85m north-south x 0.13m east-
west x 0.08m 

Fill of pit 123           

121 Fill 123 122 120 

Compact, yellowish-grey, clayey silt 
with occasional charcoal flecks, stones 
and sandstones. 1.00m north-south x 
0.37m east-west x 0.15m 

Fill of pit 123           

122 Fill 123 123 121 

Soft, medium-brownish-grey, clayey silt 
with occasional charcoal flecks and 
stones and frequent pebbles. 0.95m 
north-south x 0.40m east-west x 0.14m 

Primary fill of pit 123           

123 Cut 119-122 148 122 
Oval, north-south cut (1.72m x 0.70m x 
0.28m) with a sharp break of slope and 
convex sides 

Pit           

124 Fill 148 125 194 
Firm, light-tannish-brown, silty clay with 
occasional iron flecks. 1.20m northwest-
southeast x 0.13m depth 

Fill of ditch section 148           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

125 Fill 148 126 124 
Firm, dark-reddish-brown, silty clay with 
frequent stones. 1.30m northwest-
southeast x 0.05m depth 

Fill of ditch section 148           

126 Fill 148 127 125 
Firm, light-greyish-brown, silty clay with 
stones. 0.97m northwest-southeast x 
0.07m depth 

Fill of ditch section 148           

127 Fill 148 128 126 
Firm, light-reddish-brown, silty clay with 
frequent stones. 1.50m northwest-
southeast x 0.05m depth 

Fill of ditch section 148           

128 Fill 148 129 127 
Firm, light-greyish-brown, silty clay with 
occasional stones. 1.80m northwest-
southeast x 0.15m depth 

Fill of ditch section 148           

129 Fill 148 130 128 
Firm, greyish-brown, silty clay with 
occasional stones. 1.50m northwest-
southeast x 0.14m depth 

Fill of ditch section 148           

130 Fill 148 131 129 
Firm, dark-greyish-brown, silty clay with 
moderate stones. 1.50m northwest-
southeast x 0.09m depth 

Fill of ditch section 148           

131 Fill 148 147 130 
Firm, light-greyish-brown, silty clay with 
occasional decayed stone. 0.50m 
northwest-southeast x 0.07m depth 

Fill of ditch section 148           

132 NOT ASSIGNED                

133 Fill 142 134 197 
Soft-firm, dark-orangey-grey, silty clay 
with occasional pebbles. 0.60m east-
west x 0.13m depth 

Upper fill of ditch 
section 142           

134 Fill 142 135 133 Firm, light-orangey-grey, silty clay. 
1.05m east-west x 0.38m depth Fill of ditch section 142           

135 Fill 142 136 134 
Friable, purplish-brown, soil with 
occasional stones. 0.33m east-west x 
0.36m depth 

Fill of ditch section 142           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

136 Fill 142 137 135 
Friable-firm, dark-reddish-brown soil 
with occasional stones. 0.82m east-
west x 0.45m depth 

Fill of ditch section 142           

137 Fill 142 138, 
139 136 

Loose, soft, rusty-orange-red soil with 
occasional stone. 0.51m east-west x 
0.17m depth 

Fill of ditch section 142     Fragment 
and tooth     

138 Fill 142 139 137 Soft, dark-brownish-black, peaty soil. 
0.36m east-west x 0.12m depth Fill of ditch section 142           

139 Fill 142 140 137 
Soft, dark-brown, friable soil with 
occasional stones. 0.35m east-west x 
0.16m depth 

Fill of ditch section 142           

140 Fill 142 141 139 
Soft-firm, reddish-brown, silty clay with 
occasional pebbles. 0.48m east-west x 
0.14m depth 

Fill of ditch section 142           

141 Fill 142 142 140 
Firm, friable, brownish-grey, silty clay 
with frequent pebbles and charcoal. 
0.14m east-west x 0.11m depth 

Fill of ditch section 142           

142 Cut 133-141 196 141 

Linear cut (1.24m east-west x 0.76m 
depth) with a gradual break of slope, 
steep sides and a gradual break of 
slope leading to a flat base 

Ditch section           

143 Fill 144 144 197 
Soft, blackish-grey, clayey silt with 
moderate pebbles. 0.14m x 0.16m x 
0.15m 

Fill of stakehole 144           

144 Cut 143 196 143 

Sub-circular cut (0.14m x 0.16m x 
0.15m) with a sharp break of slope, 
concave sides and a sharp break of 
slope leading to a rounded base 

Stakehole           

145 Fill 146 146 197 
Soft, blackish-brown, clayey silt with 
occasional stones, charcoal flecks and 
sandstone. 0.57m x 0.29m x 0.29m  

Fill of pit 146           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

146 Cut 145 196 145 

Oval, north-south cut (0.47m x 0.30m x 
0.31m) with a sharp break of slope, 
concave sides and a sharp break of 
slope leading to a flat base 

Pit           

147 Fill 148 148 131 
Firm, light-orange-brown, silty clay with 
occasional stones. 1.00m northwest-
southeast x 0.11m depth 

Fill of ditch section 148     Shell     

148 Cut 

124-
130, 
131, 
147, 
194 

196 147 

Rectangular, northwest-southeast cut 
(1.80m northwest-southeast x 0.97m 
depth) with a sharp break of slope, 
steep sides and a sharp break of slope 
leading to a flat base 

Ditch section           

149 Fill 151 150 197 

Soft, dark-blackish-grey, clayey silt with 
occasional charcoal flecks and 
moderate stones. 0.47m northeast-
southwest x 0.38m northwest-southeast 
x 0.15m 

Secondary fill of pit 
151           

150 Fill 151 151 149 

Moderately compact, yellowish-brown, 
clayey silt with occasional charcoal 
flecks and moderate stones. 0.47m 
northwest-southeast x 0.38m northeast-
southwest x 0.11m 

Primary fill of pit 151           

151 Cut 149, 
150 196 150 

Sub-rectangular cut (0.43m x 0.38m x 
0.22m) with a sharp break of slope, 
steep sides and a gradual break of 
slope leading to an undulating base 

Pit           

152 Fill 157 153 197 

Moderately loose, light-yellowish-brown, 
clayey silt with occasional stones. 
1.20m northwest-southeast x 0.03m 
depth 

Subsoil fill of ditch 157           

153 Fill 157 154 152 

Firm, whitish-orange-brown, silty clay 
with occasional iron ore flecks and 
stones. 1.00m northwest-southeast x 
0.07m depth 

Fill of ditch section 157           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

154 Fill 157 155 153 
Firm, greenish-grey-brown, silty clay 
with occasional stones. 1.00m 
northwest-southeast x 0.07m depth 

Fill of ditch section 157           

155 Fill 157 156 154 
Firm, orange-brown, silty clay with 
occasional stones. 0.94m northwest-
southeast x 0.27m depth 

Fill of ditch section 157           

156 Fill 157 157 155 
Firm, whitish-brown, silty clay with 
occasional sandstones. 0.75m 
northwest-southeast x 0.09m depth 

Fill of ditch section 157           

157 Cut 152-156 196 156 

Linear, northwest-southeast cut (1.30m 
width x 0.52m depth) with a sharp break 
of slope, steep sides and a gradual 
break of slope leading to a concave 
base 

Ditch section           

158 Fill  -  -  - 
40-50 stones with clay infill bonding 
material placed above the primary fill of 
ditch from southwest-east 

Stone layer in ditch           

159 Fill 167 160 197 
Moderately compact, light-brown, 
clayey silt with stones, occasional roots 
and wood. 1.10m x 0.13m depth 

Subsoil fill of ditch 
section 167           

160 Fill 167 161 159 
Firm, light-tannish-brown, silty clay with 
occasional iron flecks. 1/20m x 0.12m 
depth 

Fill of ditch section 167           

161 Fill 167 162 160 
Firm, dark-brown, silty clay with 
occasional stones. 0.70m x 0.05m 
depth 

Fill of ditch section 167           

162 Fill 167 163 161 
Firm, dark-brown, clayey silt with 
occasional stones. 1.00m x 0.18m 
depth 

Fill of ditch section 167           

163 Fill 167 164 162 
Moderately compact, dark-brown, 
clayey silt with occasional sandstone. 
1.20m x 0.22m depth 

Fill of ditch section 167           
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

164 Fill 167 165 163 
Moderately compact, dark-brown, 
clayey silt with frequent stones. 1.20m x 
0.21m depth 

Fill of ditch section 167   Bone Fragments     

165 Fill 167 166 164 Firm, light-reddish-brown silt. 1.00m x 
0.22m depth Fill of ditch section 167           

166 Fill 167 167 165 Firm, dark-grey-brown, clayey silt. 
0.80m x 0.10m depth Fill of ditch section 167           

167 Cut 159-166 196 166 

Linear cut (1.40m depth) with a sharp 
break of slope, steep sides and a 
gradual break of slope leading to a 
concave base 

Ditch section           

168 Fill 174 169 197 
Firm, orangey-grey, silty clay with 
occasional pebbles. 1.21m x 0.20m 
depth 

Fill of ditch section 174           

169 Fill 174 170 168 Firm, orangey clay. 1.30m x 0.24m 
depth Fill of ditch section 174           

170 Fill 174 171 169 Firm, light-grey clay with frequent 
stones. 1.63m x 0.46m depth Fill of ditch section 174           

171 Fill 174 172 170 Firm, orange, silty clay with occasional 
stones. 0.70m x 0.45m depth Fill of ditch section 174           

172 Fill 174 173, 
174 171 Soft-firm, dark-grey clay with occasional 

stones. 0.55m x 0.62m depth Fill of ditch section 174   Bone Tusk     

173 Fill 174 174 172 Soft, orangey-grey clay with occasional 
stones. 0.28m x 0.56m depth Fill of ditch section 174           

174 Cut 168-173 196 172, 
173 

Linear cut (1.76m west-east x 0.57m 
depth) with a gradual break of slope, 
convex sides and a gradual break of 
slope leading to an undulating base 

Ditch section           

175 Fill 180 176 197 
Moderately compact, reddish-brown, 
clayey silt with roots and wood fibres. 
2.00m x 0.18m depth 

Subsoil fill of ditch 
section 180           



Knocks 1, A017/022                  M3 Clonee–North of Kells Motorway Scheme 

 19

No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

176 Fill 180 177 175 
Firm, light-tannish-brown clay with 
occasional iron flecks. 1.65m x 0.25m 
depth 

Fill of ditch section 180           

177 Fill 180 178 176 
Firm, dark-brown, clayey silt with 
occasional stones. 2.23m x 0.18m 
depth 

Fill of ditch section 180           

178 Fill 180 179 177 Moderately compact, grey-brown, 
clayey silt. 2.00m x 0.42m depth Fill of ditch section 180     Bone     

179 Fill 180 180 178 
Firm, dark-brown, clayey silt with 
occasional stones. 1.02m x 0.20m 
depth 

Fill of ditch section 180     Fragment   #28 
e'mental 

180 Cut 175-179 196 179 

Linear cut (1.17m depth) with a gradual 
break of slope, steep sides and a 
gradual break of slope leading to a 
concave base 

Ditch section           

181 Fill 185 182 198 
Moderately compact, light-tannish-
brown, silty clay with occasional stones. 
1.14m x 0.12m depth 

Fill of ditch section 185           

182 Fill 185 183 181 
Firm, light-brown, clayey silt with 
occasional stones. 1.18m x 0.22m 
depth 

Fill of ditch section 185           

183 Fill 185 185 182 Firm, light-greyish-brown, stoney clay 
with moderate stones. 0.54m depth Fill of ditch section 185     Bone     

184 Fill 185 185 198 
Compact, dark-grey-black limestone 
deposit with occasional silt and clay. 
0.60m depth 

Part of 185 wall           

185 Cut 181-184 196 183 

Linear cut (0.70m depth) with a gradual 
break of slope, steep sides and a 
gradual break of slope leading to a 
concave base 

Ditch section           

186 Fill  -  -  - C. 35mudstones above primary fill of 
ditch from southwest-east Stone layer in ditch           

187 Fill 191 188 197 
Firm, mid-greyish-yellow, silty clay with 
occasional large stones. 0.56m width x 
0.09m depth 

Upper fill of ditch 
section 191   Flint       
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

188 Fill 191 189 187 Firm, greyish-yellow, silty clay with 
stones. 0.25m width x 0.16m depth Fill of ditch section 191           

189 Fill 191 190 188 Firm, orange, silty clay with stones. 
0.50m width x 0.27m depth Fill of ditch section 191           

190 Fill 191 191 189 Firm, greyish-orange, silty clay and 
stones. 0.28m width x 0.25m depth Fill of ditch section 191           

191 Cut 187-190 196 190 

Linear cut (0.70m width x 0.55m depth) 
with an imperceptible-gradual break of 
slope, irregular sides and a gradual  
break of slope leading to an undulating 
base 

Ditch section           

192 Fill 195 195 197 

Soft, friable, black-reddish-brown, 
sandy, gravely soil with frequent burnt 
stones and animal bone. 1.34m north-
south x 0.23m depth 

Fill of pit 195     Fragments     

193 Fill  -  -  -  - Fill           

194 Fill 148 124 197 

Moderately loose, dark-greyish-brown, 
clayey silt with occasional stones. 
1.00m northwest-southeast x 0.10m 
depth 

Fill of ditch section 148           

195 Cut 192 196 192 

Circular cut (1.37m north-south x 0.23m 
depth) with a sharp break of slope, 
steep sides and a gradual break of 
slope leading to a concave base 

Pit           

196 Subsoil N/A N/A 198 Varied between stony grey gravel to 
yellow/orange boulder clay             

197 Topsoil N/A 196 N/A Dark-brown-black peat with occasional 
stone inclusions             

198 Spread N/A 196 197  Firm, mid-greyish-yellow, silty clay             
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No Type 
Fill of/ 
Filled 
with 

Strat 
above  

Strat 
below Description Interpretation Group Artefacts Animal 

bone 
Cremated 
bone Samples 

199 Fill 8 4 198 
Firm, light-brown, pale-grey with orange 
mottled clay with occasional roots. 
0.70m width x 0.13m depth 

Layer sealing ditch 
section 8           
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APPENDIX 2 Finds List 

Find Number Description 
A017/022:18:1 Black glazed earthenware 
A017/022:28:1 Secondary flint flake 
A017/022:35:1 Flint hollow based arrowhead fragment 
A017/022:35:2 Tertiary flint flake 
A017/022:35:3 Tertiary un-worked flint thermal flake 
A017/022:35:4 Secondary flint flake (208.50E, 194.50N) 
A017/022:35:5 Tertiary flint flake with platform medial blade shatter 
A017/022:35:6 Tertiary flint flake with platform core trimming 
A017/022:35:7 Secondary flint flake  
A017/022:35:8 Secondary flint scraper 
A017/022:35:9 Tertiary flint angular shatter 
A017/022:35:10  Tertiary flint flake 
A017/022:35:11 Secondary flint scraper 
A017/022:35:12 Tertiary flint utilized fragment 
A017/022:35:13 Secondary flint flake 
A017/022:35:14 Tertiary flint flake 
A017/022:35:15 Secondary flint flake 
A017/022:35:16 Tertiary flint flake 
A017/022:35:17 Secondary flint flake 
A017/022:35:18 Tertiary flint flake 
A017/022:35:19 Secondary flint core, single platform 
A017/022:35:20 Tertiary flint scraper 
A017/022:35:21 Tertiary flint flake 
A017/022:35:22 Secondary flint flake 
A017/022:35:23 Secondary flint thermal flake, un-worked 
A017/022:35:24 Secondary flint scraper 
A017/022:35:25 Secondary flint flake 
A017/022:35:26 Secondary flint flake 
A017/022:35:27 Secondary flint flake 
A017/022:35:28 Secondary flint scraper 
A017/022:35:29 Secondary flint angular shatter 
A017/022:35:30 Tertiary flint angular shatter 
A017/022:35:31 Tertiary flint with retouched edge 
A017/022:35:32 Tertiary flint arrowhead tip 
A017/022:35:33 Secondary flint flake with retouched edge 
A017/022:35:34 Secondary flint flake  
A017/022:35:35 Tertiary flint flake 
A017/022:35:36 Secondary flint flake 
A017/022:35:37 Tertiary flint knife 
A017/022:43:1 Secondary flint flake 
A017/022:43:2 Tertiary flint flake 
A017/022:43:3 Secondary flint flake, burnt 
A017/022:43:4 Secondary flint scraper 
A017/022:43:5 Tertiary flint scraper 
A017/022:43:6 Secondary flint flake  
A017/022:43:7 Secondary flint flake 
A017/022:98:1 Natural limestone fragment (cleaved block) (Mandal)  
A017/022:113:1 Tertiary flint knife 
A017/022:164:1 Cattle tibia midshaft fragment w/evenly spaced notches 

(See Appendix 11) 
A017/022:172:1 Worked Antler (See Appendix 11) 
A017/022:187:1 Secondary flint knife 
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APPENDIX 3 Sample List 
 

Sample 
no 

Context 
no Results 

1 19 <1g cremated bone 
1 103 1g cremated bone 
2 26 Slag 
3 9 Nothing 
4 12 Nothing 
7 36 5g charcoal 
8 69 Nothing 
9 88 Nothing 
10 103 3g charcoal 
11 64 Nothing 
13 113 Nothing 
14 119 Nothing 
15 102 Nothing 
18 116 4g charcoal 
20 61 Nothing 
21 46 Nothing 
22 42 Nothing 
23 55 Nothing 
24 45 Nothing 
25 48 Nothing 
26 47 Nothing 
27 52 Nothing 
28 179 Nothing 
28 179 Nothing 
29 147 1g cocoa shell 
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APPENDIX 4 Radiocarbon Dates: Beta Analytic 

 

Context Sample 
No Material Species id/Weight Beta 

Code 
Date 
Type 

Lab Calibrated Date 
(2-sigma) 

Oxcal 
Calibrated date 

Conventiona
l Date (BP) 13C/12C 

5: fill of 
ditch 1 A/Bone Long bone fragment 

(50g) (unid) 220134 AMS 
(Std) 920–800 BC 968-801 BC 2710 ± 40 -22.8 

164: 
primary 
ditch fill 

2 A/Bone Right humerus (28g), pig 220135 AMS 
(Std) 970–820 BC 2293-2036 BC 2740 ± 40 -22.2 

116: fill of 
pit 18 Charcoal Elm (21mg) 241278 AMS 

(Std) 
2290-2110  

& 2100-2040 BC 976-810 BC 3760 ± 40 -25.2 
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APPENDIX 5 Lithic Report: Eimear Nelis 
 

 

M3 Batch 2 

CHIPPED AND WORKED STONE ASSEMBLAGE 

 

ANALYSIS, CATALOGUES AND REPORTS 

 

Knocks 1 (A017/022) 

 

DR EIMÉAR NELIS MA PHD MIAI 

 

NOVEMBER 2007 

Introduction 

During a programme of archaeological testing at the M3 Clonee-North of Kells PPP scheme, an 

assemblage of chipped, worked and unworked stone was recovered from a total of fifteen sites, 

namely: Bennetstown 1 (A017/003: 8 pieces); Bennetstown 3 (A017/005: 1 piece); Knocks 1 

(A017/022: 45 pieces); Leshamstown 1 (A017/025: 4 pieces); Knockmark 1 (A017/028: 34 pieces); 

Merrywell 1 (A017/029: 3 pieces); Drumree 1 (A017/027: 5 pieces); Johnstown 2 (A017/022: 10 

pieces); Johnstown 3 (A017/021: 16 pieces); Ardsallagh 1 (A008/035: 20 pieces); Ardsallagh 2 

(A008/034: 35 pieces); Ardsallagh 4 (A008/037: 2 pieces); Ardsallagh 5 (A008/038: 1 piece); 

Kennastown 1 (A023/001: 1 piece); Garretstown 2 (A008/008: 17 pieces). For each site assemblage, 

a similar analytical methodology has been applied (see Methodology below). The analysis for each 

site assemblage is presented individually (Sections 1-15); within each section, the assemblages are 

quantified and presented in catalogue form, and the composition of the assemblage is discussed in 

detail; the distribution of the assemblages is discussed, and the assemblages are discussed in their 

broader analytical context. 

 

Methodology 

All recovered artefacts have been presented for analysis, and have been studied visually and 

catalogued, and subject to statistical analysis based on the following attributes: contextual 

information (including context/feature/sample number etc), 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 (given in mm) and mass (g). The criteria upon which these attributes 

have been selected, and the analytical methodology deployed, are presented in further detail 

elsewhere (Nelis 2003). 



Knocks 1, A017/022  M3 Clonee–North of Kells Motorway Scheme 

 2

Section 3: Knocks 1 (A017/022) 

 

Introduction 

Excavations at Knocks 1 (A017/022) uncovered a burnt stone spread enclosed by a ditch; beneath 

the stone spread a number of shallow pits and an alignment of post and stake holes were found, and 

in its earliest phase, the ditch had been segmented, before being opened up. The ditch is thought to 

date to the Neolithic period, with later activity relating to the Bronze Age period. These features 

yielded an assemblage of 45 flint artefacts (Table 3.1 and 3.2).  

 

Assemblage composition 

The flint assemblage included a small quantity of unworked material (2 pieces), with most being 

primary knapping debitage (1 core, 25 flake debitage, 3 angular shatter). The assemblage also 

included a substantial component of modified tools (14/45 pieces), accounting for almost one in 

three artefacts.  
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TOTAL 

28 Burnt mound spread - - 1 - - 1 
35 Loose clay deposit overlying natural 2 1 19 3 10 35 
43 Clay/silty deposit - - 5 - 2 7 
113 Upper fill in pit - - - - 1 1 
187 Stone fill - - - - 1 1 
 TOTAL 2 1 25 3 14 45 

Table 3.1: Knocks 1 (A017/022): showing assemblage composition and distribution. 

 
The majority of the assemblage was found in C35, a clay deposit (35/45 pieces) (Table 3.1); these 

included most of the modified tools (10/14 pieces) and flake debitage (19/25 pieces), as well as all 

of the unworked material, angular shatter and the only core in the assemblage. Most of the 

remaining flake debitage (5 pieces) and modified tools (2 pieces) were recovered from the clay 

deposit C43. The burnt mound spread C28 yielded a single piece of flake debitage; the fills C113 

and C187 both produced modified tools.  

 

 

 



Knocks 1, A017/022  M3 Clonee–North of Kells Motorway Scheme 

 3

U
ni

qu
e 

N
o 

C
on

te
xt

 

C
on

di
tio

n 

C
or

te
x 

C
ha

ra
ct

er
 

C
la

ss
ifi

ca
tio

n 

Fr
ag

m
en

t s
iz

e 
(m

m
) 

Le
ng

th
 (m

m
) 

B
re

ad
th

 (m
m

) 

Th
ic

kn
es

s 
(m

m
) 

M
as

s 
(g

) 

A017/022:28:1    28     Fresh Secondary Flake Platform distal blade shatter 21 - 15 8 2.51 
A017/022:35:1    35     Fresh Tertiary Modified Hollow based arrowhead fragment 24 - 17 3 .65 
A017/022:35:2    35     Patinated Tertiary Flake Burin spall - 21 7 2 .35 
A017/022:35:3    35     Abraded Tertiary Unworked Thermal flake - 43 25 9 10.08 
A017/022:35:4    35     Abraded Secondary Flake Platform proximal flake shatter 31 - 30 8 7.28 
A017/022:35:5    35     Abraded Tertiary Flake Platform medial blade shatter 31 - 17 5 3.18 
A017/022:35:6    35     Patinated Tertiary Flake Platform core trimming - 17 20 4 .69 
A017/022:35:7    35     Abraded Secondary Flake Bipolar complete 20 - 17 3 .81 
A017/022:35:8    35     Patinated Secondary Modified Scraper 25 - 25 10 6.57 
A017/022:35:9    35     Patinated Tertiary Angular shatter Angular shatter 22 - 12 8 2.71 
A017/022:35:10   35     Fresh Tertiary Flake Platform small percussion - 12 8 4 .34 
A017/022:35:11   35     Fresh Secondary Modified Scraper 35 - 26 9 8.97 
A017/022:35:12   35     Abraded Tertiary Modified Utilised 17 - 13 3 .72 
A017/022:35:13   35     Abraded Secondary Flake Platform core trimming - 28 15 8 2.84 
A017/022:35:14   35     Abraded Tertiary Flake Platform distal blade shatter 28 - 14 7 2.46 
A017/022:35:15   35     Fresh Secondary Flake Platform distal flake shatter 15 - 15 3 .79 
A017/022:35:16   35     Abraded Tertiary Flake Platform proximal flake shatter 20 - 22 3 1.18 
A017/022:35:17   35     Abraded Secondary Flake Platform distal blade shatter 23 - 11 8 1.79 
A017/022:35:18   35     Abraded Tertiary Flake Platform core trimming - 22 18 4 1.78 
A017/022:35:19   35     Fresh Secondary Cores Single platform partially flaked - 22 32 20 18.63 
A017/022:35:20   35     Abraded Tertiary Modified Scraper - 21 17 3 1.18 
A017/022:35:21   35     Patinated Tertiary Flake Platform proximal blade shatter 29 - 17 4 3.08 
A017/022:35:22   35     Abraded Secondary Flake Platform core trimming - 22 35 8 3.73 
A017/022:35:23   35     Abraded Secondary Unworked Thermal flake 25 - 18 9 4.24 
A017/022:35:24   35     Abraded Secondary Modified Scraper 38 - 19 10 8.56 
A017/022:35:25   35     Abraded Secondary Flake Platform medial blade shatter 21 - 13 3 1.31 
A017/022:35:26   35     Patinated Secondary Flake Platform core trimming - 22 16 7 1.69 
A017/022:35:27   35     Patinated Secondary Flake Platform core trimming - 25 20 3 1.31 
A017/022:35:28   35     Abraded Secondary Modified Scraper - 31 20 13 9.12 
A017/022:35:29   35     Patinated Secondary Angular shatter Angular shatter bipolar - 17 15 11 2.93 
A017/022:35:30   35     Patinated Tertiary Angular shatter Angular shatter - 9 6 3 .28 
A017/022:35:31   35     Patinated Tertiary Modified Edge retouched - 35 20 8 3.65 
A017/022:35:32   35     Abraded Tertiary Modified Arrowhead tip 7 - 5 2 .21 
A017/022:35:33   35     Abraded Secondary Modified Edge retouched - 64 33 11 18.72 
A017/022:35:34   35     Abraded Secondary Flake Platform complete - 31 18 5 3.03 
A017/022:35:35   35     Fresh Tertiary Flake Platform small percussion - 15 8 3 .40 
A017/022:35:36   35     Patinated Secondary Flake Platform distal blade shatter 21 - 15 8 2.51 
A017/022:35:37   35     Abraded Tertiary Modified Knives - 61 15 9 9.56 
A017/022:43:1    43     Patinated Secondary Flake Platform distal blade shatter 28 - 18 6 3.98 
A017/022:43:2    43     Patinated Tertiary Flake Platform complete - 32 25 6 5.01 
A017/022:43:3    43     Burnt Secondary Flake Platform distal blade shatter 35 - 21 7 5.97 
A017/022:43:4    43     Patinated Secondary Modified Scraper - 17 21 6 3.04 
A017/022:43:5    43     Patinated Tertiary Modified Scraper - 37 21 9 9.26 
A017/022:43:6    43     Patinated Secondary Flake Platform proximal flake shatter 17 - 31 8 2.31 
A017/022:43:7    43     Patinated Secondary Flake Platform medial flake shatter 20 - 30 7 3.97 
A017/022:113:1   113   Patinated Tertiary Modified Knives - 61 15 9 9.56 
A017/022:187:1   187   Patinated Secondary Modified Knives - 48 35 9 12.28 

Table 3.2: Knocks 1 (A017/022): showing basic attributes of the flint artefacts. 
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Condition 

Over one-half of the assemblage was in an abraded condition, having suffered post-depositional 

damage (Table 3.3); these artefacts, as well as the bulk of the remainder of the assemblage, had also 

been subject to weathering and were fully patinated. All of the abraded artefacts, and most of the 

patinated material, were found in C35 and C43. Only a small number of artefacts were in a fresh 

condition, and most of these were found in C35. None of the artefacts seem to have been subject to 

burning.  
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TOTAL 

Fresh - - 4 - 3 7 
Patinated - - 9 1 5 15 
Abraded/edge damaged 2 1 12 2 6 23 

TOTAL 2 1 25 3 14 45 

Table 3.3: Knocks 1 (A017/022): showing assemblage composition and condition. 

 

Assemblage analysis 

Unworked 

Two thermally produced flakes were recovered during excavation of C35. These were small pieces 

of heavily abraded and patinated flint, which were not further worked or put to use. 

 

Primary debitage: cores and flakes 

Knapping debitage accounted for the majority of the assemblage, and included a single core, flake 

debitage (25 pieces) and angular shatter (3 pieces). The core (A017/022:35:19; Plate 3.1) was found 

in C35, and could not be refitted to any of the artefacts within the assemblage. It is a small, heavily 

reduced single platform core, bearing the scars of 4-5 small flake scars; its platform is facetted, and 

evidence for core edge trimming remains. These attributes point to a controlled technology and 

intensive reduction strategy and, bearing in mind its fully exhausted state, it is possible that a 

limited availability of raw material was behind the heavy working of this core.    
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Fig 3.1: Knocks 1: Length by breadth (mm) of complete artefacts, showing different types. 

 
In addition to the core, the bulk of the flake debitage was produced using platform reduction 

techniques (21/25 pieces). Of these, most were fragmentary flakes (3 proximal, 1 medial, 1 distal) 

or blades (1 proximal, 2 medial, 5 distal), and a burin spall was also found. The complete flakes (7 

pieces) included a number of core trimming preparation flakes (5 pieces), but no complete blades 

were found. The remaining flake debitage had been produced using bipolar reduction techniques (4 

pieces), most of which were complete flakes (3 pieces), but one of which was fragmentary. Table 

3.4 shows that a variety of platforms and terminations were found on complete and shattered flake 

debitage: platforms varied from simple planar types, to those with edge preparation and trimming, 

and platform faceting; the majority of terminations were feathered, which in most cases would be 

the desired outcome, but plunging and hinging terminations were also found. This suggests that a 

range of reduction techniques were deployed, and it is possible that a knapping strategy could vary 

during the course of reducing a single core. The complete flake debitage was relatively small in 

scale, ranging between 12mm and just 32mm in maximum length, with three-quarters measuring 

25mm in length or less. There was no difference noted between the dimensions of the platform and 

bipolar debitage, and although bipolar debitage tends to occupy the smaller scale debitage within an 

assemblage, this is not the case at Knocks 1. As such, at Knocks 1 it is unlikely that bipolar methods 

were deployed in order to work with particularly small scale material, as can often be the case; 

indeed the heavily reduced nature of the platform core indicates that platform methods were 

deployed quite intensively on small scale raw material. 
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A017/022:28:1    28     Flake Platform distal blade shatter Broken Feathered 
A017/022:35:1    35     Modified Hollow based arrowhead fragment Retouched Retouched 
A017/022:35:2    35     Flake Burin spall Punctiform Feathered 
A017/022:35:4    35     Flake Platform proximal flake shatter Corticated Broken 
A017/022:35:5    35     Flake Platform medial blade shatter Broken Broken 
A017/022:35:6    35     Flake Platform core trimming Planar - <5mm Feathered 
A017/022:35:7    35     Flake Bipolar complete Bipolar Broken 
A017/022:35:8    35     Modified Scraper Broken Retouched 
A017/022:35:10   35     Flake Platform small percussion Bipolar Feathered 
A017/022:35:11   35     Modified Scraper Broken Plunging 
A017/022:35:12   35     Modified Utilised Planar - <5mm Broken 
A017/022:35:13   35     Flake Platform core trimming Corticated Feathered 
A017/022:35:14   35     Flake Platform distal blade shatter Broken Plunging 
A017/022:35:15   35     Flake Platform distal flake shatter Broken Feathered 
A017/022:35:16   35     Flake Platform proximal flake shatter Pressure facetted chapeau de gendarme Broken 
A017/022:35:17   35     Flake Platform distal blade shatter Broken Feathered 
A017/022:35:18   35     Flake Platform core trimming Bipolar Feathered 
A017/022:35:19   35     Cores Single platform partially flaked Multiple large facets Hinged 
A017/022:35:20   35     Modified Scraper Corticated Hinged 
A017/022:35:21   35     Flake Platform proximal blade shatter Planar <5mm with edge prep Broken 
A017/022:35:22   35     Flake Platform core trimming Planar <5mm with edge prep Feathered 
A017/022:35:24   35     Modified Scraper Broken Retouched 
A017/022:35:25   35     Flake Platform medial blade shatter Broken Broken 
A017/022:35:26   35     Flake Platform core trimming Corticated Feathered 
A017/022:35:27   35     Flake Platform core trimming Dihedral - 2 large facets Feathered 
A017/022:35:28   35     Modified Scraper Bipolar Retouched 
A017/022:35:31   35     Modified Edge retouched Splintered Feathered 
A017/022:35:32   35     Modified Arrowhead tip Broken Broken 
A017/022:35:33   35     Modified Edge retouched Splintered plunging 
A017/022:35:34   35     Flake Platform complete Planar - <5mm Feathered 
A017/022:35:35   35     Flake Platform small percussion Planar <5mm with edge prep Feathered 
A017/022:43:1    43     Flake Platform distal blade shatter Broken Plunging 
A017/022:43:2    43     Flake Platform complete Planar - 5+mm Plunging 
A017/022:43:3    43     Flake Platform distal blade shatter Broken Plunging 
A017/022:43:4    43     Modified Scraper Corticated Retouched 
A017/022:43:5    43     Modified Scraper Pressure facetted Retouched 
A017/022:43:6    43     Flake Platform proximal flake shatter Planar winged Broken 
A017/022:43:7    43     Flake Platform medial flake shatter Broken Broken 
A017/022:113:1   113   Modified Knife Retouched Retouched 
A017/022:187:1   187   Modified Knife Retouched Plunging 

Table 3.4: Knocks 1 (A017/022): showing platforms and terminations of flake debitage and modified tools. 
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None of the flake debitage could be directly conjoined with the core, nor could any of the flake 

debitage be conjoined with each other; however, many artefacts carried similar attributes, such as 

small, prepared platforms, and evidence on their dorsal faces of having been removed from heavily 

worked and complex cores. That is, like the core, some of the flake debitage was produced by a 

tightly controlled, intensive reduction strategy. For example, similarities can be drawn between 

C35:6, C35:16, C35:22, C35:26 and C35:27; these artefacts were core trimming flakes with 

multiple flake scars on their dorsal face (showing complexity in the reduction of the core from 

which they were knapped). They also had complex, pressure facetted platforms, in some cases 

similar to the types of platforms used in the production of hollow scrapers (ie C35:16 and C35:27: 

although it should be noted that no hollow scrapers were found within the assemblage).  It is 

possible that these flakes derive from a single knapping episode, although none of them could be 

directly conjoined with one another. 

 

Angular shatter 

A small quantity of angular shatter was found in C35 (3 pieces), one of which may be derived from 

bipolar knapping. All of this material was patinated and was small in scale, measuring less in 22mm 

in maximum dimensions. 

 

Modified tools 
 

Context 
 Sc

ra
pe

r 

Kn
iv

es
 

Ed
ge

 re
to

uc
he

d 

U
til

is
ed

 

Ar
ro

w
he

ad
 

TOTAL 
 

113 - 1 - - - 1 
187 - 1 - - - 1 
28 - - - - - - 
35 5 - 2 1 2 10 
43 2 - - - - 2 
TOTAL 7 2 2 1 2 14 

 

Table 3.5: Knocks 1 (A017/022): the distribution of the modified tools. 
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In total, 14 modified tools were recovered during excavations, constituting almost one-third of the 

assemblage. The majority of these are extensively worked, formal tool types: one-half are scrapers 

(7/14 pieces), two knives and two arrowhead fragments were also found. A small number of 

informal tools were found: these include minimally retouched tools which may have functioned as 

cutting tools (2 pieces), and a utilised fragment of unclear purpose. The modified tools were mainly 

recovered from C35 (10 pieces), including most of the scrapers, the arrowheads, and the edge 

retouched and utilised tools; two scrapers were found in C43 and the knives were found in C113 and 

C187 (Table 3.5). 

 

Scrapers 

In total, seven scrapers were found during excavations (C35: 5 pieces; C43: 2 pieces). They were 

quite varied in morphology and size, as well as the type of blank upon which they were formed, and 

the extent of retouch deployed in their manufacture. Only one of these was formed on a blank which 

could be considered naturally suitable for the production of classic scrapers (e.g. C43:4; Plate 3.2). 

In most cases, they were based on the distal fragments of seemingly unsuitable flakes or blades (e.g. 

C35:8; C35:11; C35:24; Plate 3.3) or on an irregular flake (C43:5; Plate 3.4) whereas in another 

case the ventral face of a small flake was naturally suitable for the production of a scraper, requiring 

very little retouch (C35:20; Plate 3.5); elsewhere, a bipolar-split pebble was the basis of a scraper 

(C35:28; Plate 3.6). This varied approach to the selection of blanks would suggest that, in some 

cases at least, existing debitage may have been opportunistically reused, rather than individually 

produced. Such behaviour is suggestive of a need to make the most of a limited availability of raw 

material and blanks, as well as a casual and flexible approach to the production of scrapers.  

 

All of the scrapers could be described as small in scale, with none measuring more than 38mm in 

length; two of these could be described as thumbnail scrapers (C43:4 and C35:20), measuring just 

17mm and 21mm in length respectively. The morphology of the scraping edge of these tools varied 

from convex (e.g. C35:20; C35:28; C43:4; C43:5), to being slightly irregular (C35:11) to being 

quite square (C35:8; C35:24). 
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Fig 3.2: Knocks 1 (A017/022): Length by breadth (mm) of complete modified tools. 

 

The dating of the scraper assemblage is, as is often the case in an Irish context, slightly vague. This 

is because the morphology of scrapers tend to vary immensely, depending on access to (and 

dimensions of) raw material, technical ability, and widely variable functional requirements; all this, 

together with their longevity as a tool type, being found throughout the prehistoric period, results in 

a tool type which is difficult to tie down chronologically. The examples within this assemblage, 

however, carry some attributes which may help to narrow their chronological range: the small scale 

of the tools is something which tends to be found well into the Neolithic period (from the Middle 

Neolithic period onward, although this will ultimately be dictated by raw material dimensions). The 

assemblage also includes a small number of thumbnail scrapers, which seem to be first found in an 

Irish context during the Final Neolithic/Grooved ware period, and become very common by the 

Early Bronze Age (C35:20; C43:4; Nelis 2003). The small bipolar-split pebble scraper is also 

chronologically distinctive, as these are mainly found during the Early/Middle Bronze Age, when 

this becomes a common production technique (although these may too originate during the Final 

Neolithic; ibid). As such, it is probable that most of the scraper assemblage significantly post-dates 

the Early Neolithic period, and a few in particular probably date to the Final Neolithic and/or 

Early/Middle Bronze Age. 
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Knives 

Two well-produced knives were found (A017/022:187:1; A017/022:113:1); both of which are 

excellent examples of their type; however, unfortunately, the dating of these artefact types is a 

subject of debate. C187:1 is a commonly found type of knife: these are bilaterally retouched with a 

pointed tip, and a broad haft area. In this case, it is based on a flake which is narrow at the proximal 

end (which becomes the tip) and flares out toward a wide distal end (where it is hafted) (Plate 3.7). 

The other knife (C113:1) is a plano-convex example (in that it is fully retouched, and plano-convex 

in section) and is historically known (in an Irish context) as a ‘slug’ knife, due to its similarity in 

morphology (Plate 3.8). It would seem that ‘slug’ plano-convex knives are tools which generally 

have had their cutting edge(s) frequently resharpened, resulting in quite narrow tools which often 

have quite steep retouched cutting edges; they are found from the Early Neolithic onward, and 

possibly as late as the Early/Middle Bronze Age, although their chronological context is often 

unclear. On this piece, a small degree of ventral retouch is present, at the proximal end, thereby 

reducing the bulb of percussion and probably producing the tip of the knife. It is extremely long and 

thin, and heavily retouched along the right lateral edge; the left edge being only minimally 

retouched and naturally quite steep. Given its intensive retouch along the right lateral edge, it is 

probable that the blank upon which it was based was once much broader than its final form; in this 

case, it is likely that the intensive retouch is the result of repeated sharpening along its main cutting 

edge (i.e. the right lateral edge).  

 

One might wonder how effective as a cutting tool this may have been, given its steep edges, but the 

steep edges would also have contributed to its strength, making it less likely to break during use. It 

is therefore probable that this tool has witnessed a long period of use and was subject to 

considerable curation, during which repeated sharpening would mean that its morphology changed 

continually throughout its use-life. At the point of its deposition, it is tempting to suggest that its use 

may have been exhausted and it therefore may have been intentionally discarded rather than simply 

lost, although this is of course impossible to determine. 

 

Arrowheads 

Two arrowhead fragments were found (A017/022:35:1; A017/022:35:32) both of which were small 

pressure flaked projectiles. The more complete of the two (C35:1) is a fragmentary hollow based 

arrowhead, which is missing one barb (Plate 3.9). Although it was very finely retouched, it is 

possible that it was unfinished as its edge remains slightly irregular (something which might have 

been tidied once all other work was completed); however, this would not mean that the arrowhead 

could not be used. Such tools were once thought to date to the Neolithic period, but are now known 

to relate to the Early/Middle Bronze Age, and are typologically linked to Barbed and Tanged 

arrowheads (Nelis 2003). The remaining piece (C35:32) is a small tip fragment of a completed 
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arrowhead, but it is not possible to determine the type of arrowhead to which it belonged (Plate 

3.10). 

 

Edge retouched and utilised tools 

A small number of less formally produced tools were found (3 pieces), all from C35. These include 

two edge retouched pieces which seem to have been used as cutting tools (A017/022:35:31; 

A017/022:35:33). One of these was formed on a small flake (C35:31) (Plate 3.11); it had a 

minimally retouched notch as well as a straight area with some use-wear. Another piece, based on a 

large core rejuvenation flake, had some retouch along a straight edge to create a cutting tool 

(C35:33; Plate 3.12). Such minimally retouched cutting tools are extremely commonly found 

throughout the Neolithic and Bronze Age period in particular, and they tend to be quite 

opportunistically produced and seem to be casually discarded; they are often formed on flakes 

which would be unsuitable for any other purpose, but which may have a fine, sharp edge which 

could easily be used as a cutting tool. 

 

In addition to these pieces, a small flake fragment seems to have been used as a cutting tool without 

retouch (A017/022:35:12); however, given its fragmentary state it is not possible to say much more 

than this.  

 

Discussion 

An assemblage of 45 flint artefacts were found during excavations at Knock 1 (A017/022), where a 

segmented ditch underwent recutting and associated occupation activity; these features are thought 

to span the Neolithic and Bronze Age periods. The assemblage is mainly comprised of primary 

knapping debitage (1 core, 25 flake debitage, 2 angular shatter), but also includes a large number of 

modified tools (14 pieces), which account for one-third of the assemblage. Most of all of the 

artefacts were found in C35, and this includes the single core found on site, as well as most of the 

flake debitage and modified tools, and all of the unworked material and angular shatter.  

 

The majority of primary knapping debitage are platform flakes, many of which are core-trimming 

flakes, derived from the reduction of cores; none of the flake debitage was clearly derived from the 

secondary modification of tools. Like the core C35:19, the core trimming flakes indicate an 

intensive reduction strategy, deploying multiple and complex platforms in order to make the most of 

what may have been a limited supply of flint. Such techniques cannot be specifically dated, since 

they are found, in an Irish context, throughout the Neolithic period where a limited availability of 

flint is accompanied by a reasonably skilful knapping ability. That there is only limited evidence for 

the use of bipolar reduction techniques (a less controlled bashing/splintering method also used on 

small scale raw material) might suggest that most of the primary debitage assemblage dates to the 
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Neolithic period, because bipolar techniques are more commonly found during the Bronze Age, but 

this argument can only be a generalisation. The flake debitage also includes examples which may be 

related to hollow scraper technology, a very specific flake production technique which uses dihedral 

and chapeau de gendarme platforms to create trapezoidal flakes (eg C35:16; C35:27); however, no 

hollow scrapers were found within the assemblage, but the presence of these techniques may point 

to Middle Neolithic activity at the site. 

 

Such a large component of modified tools is unusual, with most contemporary assemblages 

containing an average of 5-10% of modified tools. The composition of the assemblage at Knocks 1 

might suggest that tools tended to be used rather than produced in the area of the excavated features. 

This is perhaps endorsed by a lack of cohesion between the flake debitage and modified tools, 

which appear to be unrelated: that is, the modified tools have not obviously been derived from the 

knapping which has taken place. Furthermore, the opportunistic reuse of flake debitage in the 

production of some of the scrapers, as well as the edge retouched tools, suggests that suitable 

debitage was not specifically produced for manufacture; rather, existing debitage was used, as and 

when a tool was required. It is interesting to note that such opportunism was found within the 

scraper assemblage, which is a little unusual since most assemblages would contain at least a few 

quite formally produced examples on more appropriate flake blanks. This indeed may indicate a 

limited availability of suitable blanks and perhaps raw material. In fact, there is also great variability 

within the scraper assemblage, in terms of dimensions, extent and quality of retouch, edge 

morphology, and therefore it is probable that these tools served a variety of functions (as scrapers 

often did) over an extended period of time.  

 

It is likely that the extensively worked tools within the assemblage, in particular the knives and 

arrowheads, were subject to considerable curation; given the effort committed to their production, it 

is improbable that these tools were merely used in the area within which they were produced, and 

more likely that they were retained and carried from place to place. Again, this would mean that 

these tools would probably be unrelated to the debitage assemblage. This is likely to be particularly 

the case with the ‘slug’ knife (C113:1), which had been repeatedly sharpened and probably had 

quite an extensive use-life. 

 

The dating of the artefacts at Knocks 1 is unclear, and is in fact symptomatic of a problem found at 

similar ditched sites throughout Ireland where multiple phases of activity have taken place during 

the Neolithic and Bronze Age periods (eg Lyle’s Hill and Donegore Hill, Co Antrim; Nelis 2003). 

The difficulty with comparing recently excavated sites such as Knocks 1 with sites such as Lyle’s 

Hill, for example, is that much of the information regarding context and phasing at these older 

excavations has often been lost in the interim. Consequently, residual deposition of the Neolithic 
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artefacts into the later, Bronze Age, contexts at these early excavations has often failed to be fully 

understood and has further confused matters, sometimes leading to the incorrect interpretation of 

Neolithic tool types as later Bronze Age types. This has been problematic in establishing the dating 

of hollow based arrowheads, for example, but more challenging has been the confusion it has 

brought to the dating of the knives and scrapers: such tools are generically produced for millennia 

and identifying particular attributes which are specifically datable is not always possible, even in 

clearly phased contexts.  

 

At Knocks 1, it is probable that the small thumbnail scrapers within the assemblage date to the Final 

Neolithic/Early Bronze Age, but the date of the remaining scrapers can only be broadly seen as 

spanning the Neolithic and Bronze Age periods; the dating of the knives is similarly vague, and they 

too could date to any point during the Neolithic, and much of the Bronze Age; and while it was once 

thought that hollow based arrowheads date to the Neolithic period, it is now known that they belong 

to the Bronze Age period (ibid). They are probably broadly contemporary with barbed and tanged 

arrowheads (the presence of the tang being the only significant difference between the two types, 

meaning that they would require different hafting methods), but they do seem to be less commonly 

found than their typological cousins.  

 

The assemblage, therefore, includes a large component of tools, at least some of which have 

probably been produced beyond the area of excavation. Skill is evident in both the primary and 

modified assemblages, with the latter containing examples of opportunism (i.e. edge retouched 

tools, scrapers) as well as items of value (i.e. knives, arrowheads). It is probable that the assemblage 

represents multiple periods of use and some of the contexts may contain residually redeposited 

elements that might be further clarified through the analysis of more chronologically diagnostic 

artefact groups, such as the ceramic assemblage, but the evidence of the chipped stone assemblage 

suggests that most of this activity relates to the Neolithic and Early Bronze Age periods. 
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Plate 3.1: Knocks 1 (A017/022): C35:19: Core: single platform, partially flaked. 

 

 

 

Plate 3.2: Knocks 1 (A017/022): 43:4: Thumbnail scraper. 

 

 

 

 

Plate 3.3: Knocks 1 (A017/022): 35:24: Irregular scraper, minimally worked, on distal blade fragment. 
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Plate 3.4: Knocks 1 (A017/022): 43:5: Scraper. 

 

 

Plate 3.5: Knocks 1 (A017/022): 35:20: Thumbnail scraper: retouched on ventral face. 

 

 

 

 

 

 

 

 

Plate 3.6: Knocks 1 (A017/022): 35:28 Scraper on bipolar flake showing dorsal (left) and ventral (right). 

 

 

 



Knocks 1, A017/022  M3 Clonee–North of Kells Motorway Scheme 

 16

 

 
 

Plate 3.7: Knocks 1 (A017/022): 187:1: Knife: bilaterally retouched: proximal is tip (bottom); hafted at distal (top). 

 

 

 

 

 

 

 

 

 

Plate 3.8: Knocks 1 (A017/022): 113:1: slug knife 

showing dorsal (left) and ventral (right). 
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Plate 3.9: Knocks 1 (A017/022): 35:1: Hollow based arrowhead fragment, missing barb; possibly unfinished and broken 

during manufacture. 

 

 

 

Plate 3.10: Knocks 1 (A017/022): 35:32: Arrowhead tip: indeterminate type. 

 

 

 

Plate 3.11: Knocks 1 (A017/022): 35:31: Edge retouched with concave (left: dorsal) and regular edge (right: ventral). 
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Plate 3.12: Knocks 1 (A017/022): 35:33: Edge retouched cutting tool, retouched along regular left lateral ventral edge. 
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04_01, Knocks 1 (A017/022), results of mammal bone analysis: 
 
1. Introduction 

This report records the results of analysis of mammalian bone remains retrieved during 

archaeological excavation of the site of Knocks 1, County Meath.  Excavation was carried out from 

1st November 2005 to 20th January 2006 as part of the proposed M3 Clonee to North of Kells Road 

Scheme (Elder and Ginn 2007, 2).  The site was found to consist of a clayey silt spread which 

sealed a variety of features including pits, postholes and stakeholes, all of which were surrounded 

by a sub-circular ditch (Ibid).  While some of the recovered artefacts were found to be of possible 

Neolithic date, the majority appear to be of late Bronze Age date (Ibid, 9).  This suggestion has been 

strengthened by the results of radiocarbon dating of two animal bone samples where late Bronze 

Age dates were obtained (Ibid).  An undiagnostic long bone fragment of cattle, deer or horse from 

ditch fill F5 returned a 2 sigma date of Cal BC 920-800 (Beta 220134).  A pig distal humerus 

fragment from tertiary ditch fill F164 returned a 2 sigma date of Cal BC 970-820 (Beta 220135).  At 

the time of writing this report, the excavation director was of the opinion that Knocks 1 is likely to 

be an area where domestic-related activity was carried out although temporary or permanent 

settlement is not suspected (Ibid, 10).    

 

Following thorough inspection of all animal bone retrieved from excavation at Knocks 1, a total of 

only 23 specimens were identified as recordable.  This means that the recorded zooarchaeological 

data and its interpretation, is very limited due to the minute size of the collection.  Table 1 provides 

details of all of the archaeological features that produced recordable specimens.  In order to allow 

less disjointed presentation of the findings, a number of features have been amalgamated to form 
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Group 1.  They are all secondary ditch fill and are believed to represent partial backfilling or a 

major slumping of bank material (Elder pers. comm.). 
 
Group or Feature  Description 
Group 1 - F30, F39, F172, F178 & F183 Secondary ditch fill 
F43 Fill of stakehole F108 
F89 Secondary fill of pit F91 
F137 Middle fill of 9 ditch fills 
F164 Tertiary ditch fill 
 
Table 1 Knocks 1:  Archaeological groups/features from which recordable mammalian bone remains 
were retrieved. 
 

2.  Methodology 

The methodology adopted for analysis of this collection is based on that used for Knowth by 

McCormick and Murray (2007).  A detailed description of the applied methodology has been 

outlined by the current author in the analysis report for Roestown 2 mammalian bone remains, 

recovered from archaeological excavation carried out as part of the M3 Clonee-North of Kells Road 

Scheme.  The quantification method applied is a modified version of that used by Albarella and 

Davis (1996).  It entails a selective approach which, rather than counting every fragment of bone, 

results in the production of NISP values i.e. number of identifiable specimens.  The method 

involves examination of all faunal bone remains but specimens found to be of low-grade 

information value are not recorded.  Consequently the recording of a narrower range of clearly 

defined bone elements is ensured.  Selected elements are recorded provided at least 50% of the 

diagnostic zone survives.  This procedure avoids multiple counting of very fragmented elements 

(Ibid).  The MNI i.e. minimum number of individuals was calculated for all species.  This estimates 

the minimum number of animals that the recorded faunal remains could have come from (Chaplin 

1971, 70).  It is calculated through dividing the recorded value of each element for a species by its 

frequency in the skeleton.  The resulting highest value is the MNI for that particular species.  While 

both sides and proximal or distal were taken into account for MNI calculations, ageing data was not. 

 

3.  Results of Analysis  

3.1 Summary of Findings 

Cattle (Bos taurus), sheep/goat (Ovis/Capra), pig (Sus sp.) and horse (Equus caballus) are the four 

species evident amongst the Knocks 1 assemblage.  While it is often not possible to distinguish with 

certainty the very similar species of sheep and goat (hence the terminology sheep/goat), in one 

instance it was possible to confirm a distal humerus specimen as sheep (Ovis aries) based on 

recognised morphological characteristics (Prummel and Frisch 1986, 569-570).  One further species 

was represented by ‘non-countable’ material.  A ‘non-countable’ specimen may be defined as one 

that does not meet the recognised criteria for quantification (see Roestown 2 methodology).  
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However, if any significant evidence is observed, as in this case representing a species otherwise 

not evident, such specimens are recorded.  They are not however included in the quantification of 

elements for the collection.  Three small fragments of red deer antler, retrieved from the pit F78, 

were identified amongst the assemblage.  None displayed any convincing evidence of having been 

worked.  Tables 2-4 display the range of species and elements present for Group 1, F164 and F137, 

F89 and F43.  The Group 1 specimens i.e. from the secondary ditch fill account for 65.2% of the 

total NISP with all four species represented.  The minimum number of individuals evident is two 

sheep/goat and one animal of each of the other three species.       
 

Element Cattle Sheep/Goat Pig Horse Total
Loose lower canine 1 1
Loose lower M1/2 2 1 3
Atlas 1 1
Axis 1 1
Humerus 1 1
Radius 3 3
Femur 1 1
Patella 0
Tibia 0
Astragalus 1 1 2
Metatarsal 1 1
Phalanx 1 1 1

NISP 3 7 2 3 15
%NISP 20.0 46.7 13.3 20.0

MNI 1 2 1 1 5
%MNI 20 40 20 20  

 
Table 2 Knocks 1:  Group 1 Number of identifiable specimens (NISP) by element and species1. 
 
 
The F164 material was retrieved from a deliberately laid stone layer forming tertiary ditch fill 

(Elder pers. comm.).  Only three recordable specimens were observed and consequently the sparse 

zooarchaeological evidence cannot offer any explanation regarding the purpose of this particular 

aspect of the archaeological feature.  With cattle represented by two elements and evidence for pig 

confined to a single specimen F164 accounts for 13% of the total NISP and the minimum number of 

individuals represented is one of each species.   

 

                                                            
1For calculation of MNI;  
Pig canines were divided by 2.  M1/2s were divided by 4.  With the exception of teeth and phalanges, left and 
right were taken into account for all elements.  Proximal and distal ends were taken into account for all 
elements where applicable. 
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Element Cattle Pig Total
Humerus 1 1 2
Pelvis 1 1
NISP 2 1 3
%NISP

MNI 1 1 2
%MNI 50 50  
 
Table 3 Knocks 1:  F164 Number of identifiable specimens (NISP) by element and species. 
 
 
The recordable mammalian bone from the three remaining features was minimal with F137 and F43 

both accounting for 4.3% of the total NISP and F89 comprising the remaining 13%.  The former 

two features yielded a single maxillary cattle tooth each while the F89 assemblage consisted of 

three maxillary dog teeth.  For each of these features the minimum number of individuals 

represented was one.  
 
Feature Element Species NISP Total MNI Total 
F137 Loose teeth Cattle 1 1

F89 Loose teeth Dog 3 1

F43 Loose teeth Cattle 1 1  
 

Table 4 Knocks 1:  Number of identifiable specimens (NISP) by element and species for F137, F89 and 
F43. 
 

3.2 Ageing Data 

In analysing mammalian bone remains, two ageing methods are generally used.  These include 

recording the state of tooth eruption and wear, which is recognised as the more reliable ageing 

method.  In general, tooth eruption and wear is recorded for cattle, sheep/goat and pig teeth 

wherever the occlusal surface of the mandibular dP4 (deciduous fourth premolar), P4 (fourth 

premolar), M1/2 (first or second molar) or M3 (third molar) survives.   In the case of loose 

mandibular M3s, as this is the innermost tooth, a mandible wear stage (MWS) can be assigned 

thereby facilitating estimation of a minimum age range for the animal represented.  Similarly, for 

mandible specimens with teeth remaining in situ, if the innermost tooth is present a MWS may also 

be assigned.  The more problematic ageing method (Watson 1978, 97-101) entails recording state of 

epiphyseal fusion for appropriate elements.  It involves examining the rate of development the 

metaphysis or epiphysis has reached.  The metaphysis is the growing end of the shaft of a 

developing long bone while the epiphysis is a part of a bone that develops from a separate 

ossification centre but later fuses with the bone (Davis 1987, 16). 
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3.2.1 Tooth wear 

Very little tooth wear data was present for Knocks 1 and unfortunately the data it was possible to 

record is fairly inconclusive.  Tooth wear stages were recorded for a total of three loose mandibular 

teeth, two sheep/goat M1/2s and one pig M1/2.  Tooth wear stages for pig followed Grant (1982) 

while for sheep/goat tooth wear stages were after Payne (1973 and 1987).   
 

Element Payne TWS Higham MWS
M1/2 9A N/A
M1/2 9A N/A  
Table 5 Knocks 1:  Group 1 Tooth wear stages for loose mandibular sheep/goat teeth after Payne (1973 
and 1987).   
 
 
Element Grant TWS Higham MWS
M1/2 e N/A  
 
Table 6 Knocks 1:  Group 1 Tooth wear stage for loose mandibular pig tooth after Grant (1982, 94).   
 
 
As none of these specimens were the innermost tooth of the tooth row, it was not possible to assign 

any mandible wear stage and consequently no minimum age ranges could be applied.   

 

3.2.2 Epiphyseal Fusion 

A somewhat larger amount of age-related evidence was provided by epiphyseal fusion data.  For 

cattle, sheep and pig, interpretation of epiphyseal fusion data followed Reitz and Wing (1999, 76).  

Any sheep/goat elements with stage of fusion recorded were assumed to be sheep rather than goat 

when assigning age ranges.  States of epiphyseal fusion for horse were according to Silver (1969, 

285-286).  The “Age in months” or “Age of fusion” sections of Tables 7-10 indicate the age range 

at which fusion of the given element takes place.  Therefore it can be inferred that if for example, a 

sheep distal radius is observed as fully fused then the animal it belonged to must have lived to a 

minimum age of 36-42 months old (Table 7).  Similarly if the same element was found to be in an 

unfused state then it may be concluded that the animal had died before reaching the age range of 36-

42 months.   

 

The fusion data for sheep confirms the presence of some older animals.  The fully fused nature of a 

distal radius and distal femur proves that an animal (or animals) that lived to an age of at least 36-42 

months was present at Knocks 1 (Reitz and Wing 1999, 76).  For sheep, Late Bronze Age 

zooarchaeological evidence from Irish sites indicates a peak in slaughter in semi-mature animals 

(McCormick and Murray 2007, 30) i.e. somewhat younger than those represented by the late fusing 

specimens from Knocks 1.  However the limited quantity of ageing data for this site means it cannot 

be considered as of great significance.       
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SHEEP Age in months
Early Fusing humerus d. 3-10

radius p. 3-10

Late Fusing radius d. 36-42
femur p. 30-42
femur d. 36-42  

Table 7 Knocks 1:  Group 1 fused (fused and fusing) sheep specimens present, classified as early, 
middle or late fusing after Reitz and Wing (1999, 76). 
 

A fully fused distal metatarsal provides evidence of the most mature horse represented at the site.  A 

minimum age range of 16-20 months would have been achieved by the animal it belonged to (Silver 

1969, 286).  Zooarchaeological evidence for age of horse from Haughey’s Fort, Co. Armagh (c. 

1100-900 cal BC) demonstrates that the animals present tended to be old (McCormick and Murray 

2007, 23 and 28).  This implies that the animals were not slaughtered until they had gone beyond 

their usefulness as traction animals (Ibid, 28).  While horses may have served the same purposes 

and have experienced similar life spans in the vicinity of Knocks 1, there is insufficient evidence to 

reach such a conclusion.    
    

 
Bone Ossification Centre Age of Fusion
Metatarsal Distal epiphysis 16-20 mts
1st phalanx Proximal epiphysis 13-15 mts

Distal epiphysis Before birth  
Table 8 Knocks 1:  Group 1 fused horse specimens present with age of fusion after Silver (1969, 285-
286). 
 
The only epiphyseal fusion evidence for cattle was provided by a distal humerus from the tertiary 

ditch fill F164.  Its fully fused nature signifies an animal that lived to an age of at least 12-18 

months (Reitz and Wing 1999, 76).  As there is only one specimen, it is of little use to compare this 

evidence with contemporary data.   

 
CATTLE Age in months
Early Fusing humerus d. 12-18  
 
Table 9 Knocks 1:  F164 fused (fused and fusing) cattle specimen present, classified as early, middle or 
late fusing after Reitz and Wing (1999, 76). 
 
 
Epiphyseal fusion data for pig was similarly confined to one specimen.  The unfused nature of a 

distal humerus means that the animal it belonged to was young at the time of its death and would 

not have reached the age range of 12-18 months before death (Ibid).  Zooarchaeological data from 

the previously mentioned Haughey’s Fort and from Mooghaun Hillfort, Co. Clare (c. 1100-850 cal 

BC)  indicates peak slaughter of pig at two to two and a half years old (McCormick and Murray 

2007, 23 and 27).  This is unsurprising as pigs were generally a one-purpose animal i.e. meat 
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provider.  They were unlikely to be reared for any other function as they are not used as working 

animals and do not provide other raw materials that might have been commonly used unlike for 

example wool with sheep or horn sheaths and hides with cattle.  Once again, it is impossible to 

suggest an age/slaughter pattern.  
 
PIG Age in months
Early Fusing humerus d. 12-18  
 
Table 10 Knocks 1:  F164 unfused (fused and fusing) pig specimen present, classified as early, middle or 
late fusing after Reitz and Wing (1999, 76). 
 
The meagre amount of ageing data available for Knocks 1 means that it is not possible to examine 

or propose any age or sex distribution nor is it possible to present any model of livestock husbandry.  

The establishment of any such patterns requires a much greater assemblage than this site has 

provided.   

 

3.3 Metrical Data 

Wherever appropriate, biometrical data was recorded following the measurements of von den 

Driesch (1976) and Payne and Bull (1988, 42).  In no case was it possible to record a greatest length 

(GL) or greatest lateral length (GLl) measurement.  Consequently no estimated shoulder heights 

could be calculated.     

 

3.4 Sex Determination 

Sex determination of certain mammalian bone remains is possible through examination of specified 

characteristics.  In the case of pig, the morphology of the root of the permanent canine tooth or the 

alveolus (where the canine is absent) should be considered in order to distinguish males and females 

(Schmid 1972, 81).  For Knocks 1 it was possible to determine the sex of one pig canine specimen.  

The root of the male canine tooth is very wide and as a result it often survives in situ in the 

mandible.  In contrast to this, the female canine narrows significantly towards the root so that it is 

often lost from mandibles.  The Knocks 1 specimen was confirmed as male based on its 

morphology.   

 

3.5 Butchery/Gnawing/Burning/Pathology/Injury 

No evidence for butchery, burning, pathology, injury or developmental defect was observed 

amongst the Knocks 1 assemblage.  In one case possible traces of carnivorous gnawing were found.  

A cattle pelvis retrieved from F164 displayed probable signs of having been partially chewed at the 

surviving extremity of the ilium.  This could indicate that the people who used the site were in the 

habit of throwing waste food remains to dogs or that when such material was discarded it was left in 
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the open where dogs or foxes would have access to scavenge through the material.  As only one 

case of possible gnawing was found, the evidence cannot be assumed as conclusive proof of either 

practice.   

 

4. Other observations 

As part of the recording process, the condition of each specimen was considered under the 

categories of ‘excellent’, ‘good’, ‘fair’ or ‘poor’.  Of the 23 recordable elements 17.4% were 

observed as excellent, 56.5% as good, 21.7% as fair and 4.3% as poor.  In spite of this, while in 

morphological terms many elements were in good condition, nine elements of the assemblage was 

observed to have the outer surface of the bone heavily or quite eroded.  This was true of some of the 

hardier more robust elements such as astragalus as well as other long bone specimens.  Eight of 

these elements were retrieved from the secondary ditch fill and the ninth was from the tertiary ditch 

fill.  In considering taphonomy i.e. “The study of the environmental phenomena and processes that 

affect organic remains after death”, (Davis 1987, 17) different stages should be considered.  What 

happens to remains between death and burial, burial and unearthing and during recovery should be 

taken into account (McCormick 1987, 76).  At Knocks 1, the evidence for gnawing was confined to 

one possible example and no evidence of butchery or craftwork was revealed.  It should also be 

considered that erosion of the outer surface is unlikely to have taken place during or following their 

recent retrieval as part of the archaeological excavation.   This suggests that the specimens in 

question may have been impacted upon by factors during the burial to unearthing stage, such as 

chemical degradation due to the nature of the soil, rather than being damaged due to the practices of 

the late Bronze Age people who utilised the site.   

 

5. Conclusion 

The species of cattle, sheep/goat, pig and horse are all represented amongst the Knocks 1 recordable 

assemblage with one element having been confirmed as sheep rather than sheep/goat.  Red deer is 

also represented in the form of three antler fragments noted as ‘non-countable’ evidence.  It is 

regrettable that the total number of identifiable specimens (NISP) only amounts to 23, because such 

a small body of evidence prohibits irrefutable zooarchaeological interpretation in terms of 

age/slaughter patterns, sex distribution and livestock husbandry.  It was possible to confirm the sex 

of one mandibular pig canine as male although it was observed to survive only in ‘fair’ condition.  

The condition of some of the assemblage has already been discussed and it would appear that 

taphonomic factors have led to the partial deterioration of some of the specimens since their time of 

deposition in the sub-circular ditch.  Despite the obvious limitations of this assemblage it must be 

viewed as worthy of permanent archiving especially considering that the segmented character of the 

Knocks 1 ditch is not currently widely recognised for Irish enclosure sites (Elder and Ginn 2007, 
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11).  The late Bronze Age dates obtained for two animal bone samples from the ditch also enhance 

the significance of preserving this material.       

 

6. Recommendations 

It is recommended that the recordable and non-countable material discussed in this report be stored 

in a National Museum approved low-acid box (as used by ACS Ltd.) and be left ready for transfer 

to NMI along with the other significant mammalian bone remains retrieved from archaeological 

excavation along the route of the M3 Clonee to North of Kells Road Scheme. 
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APPENDIX 7 Wood Identification: Lorna O’Donnell 
 

Analysis of the 
Charcoal 

 
Knocks 1 

Co. Meath 
 

Licence No: A017/022 
 
 

By 
Lorna O’Donnell 

Margaret Gowen & Co. Ltd. 
Job No. 06289-R1 

 
For 

Archaeological Consultancy Services Ltd. 
 

5th February 2007 
 

1 Introduction 

1.1 This report discusses one charcoal sample from Knocks 1, Co. Meath, excavated by 

Archaeological Consultancy Services Ltd.  The material was a bag of wet, dark material 

(A017/022:42:1).  

 

2 Methodology 

2.1 The material was examined to see if any identifiable charcoal could be extracted. 

Unfortunately due to the fragmentary remains of the material, it was not possible to identify 

it. 

 

Table 1 - Charcoal sample from Knocks 1, Co. Meath 

Cut Fill Sample Find no  Identification Worked Length  Diameter Age Notes 

  42   1 
Too degraded 
for ID           
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APPENDIX 8 Petrographical Report 
 

 

Notes on Stone Samples from Knocks 1 – A017/022 

 

EurGeol Dr Stephen Mandal MIAI PGeo 

 

Excavation Find No Rock type Description Function 
A017/022: 098:001 Limestone Fine grained grey 

fossiliferous 
Carboniferous 

Natural; cleaved block 

 

Limestone occurs locally in outcrop and in glacial tills.  Limestone is too soft a rock type to be used 

as a hammer stone.  If it had been used as such it would have far more considerable pecking on the 

working face. 
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APPENDIX 9 – Environmental analysis 
 

Knocks 1, M3 Motorway Project,  
Co Meath, Ireland 
Environmental analysis 

 

Report 1751 
March 2008 

 
Archaeological Services Durham University 

on behalf of 
Archaeological Consultancy Services Ltd 

Unit 21 Boyne Business Park, Greenhills, Drogheda, Co. Louth, Ireland 
 
 
 

© Archaeological Services 2008 
 
1. Summary 

The project 
1.1 An excavation was undertaken by Archaeological Consultancy Services Ltd on a Bronze 

Age site at Knocks 1, Co Meath, Ireland.  The site included a ditch enclosing a burnt stone 
spread, which covered a number of shallow pits or troughs, and an alignment of postholes 
and stakeholes.  This report presents the results of environmental analysis of fills of the 
ditch, pits and spread. 

 
Results 

1.2 The analysis provides no information about the diet, economic or agricultural practices at 
the site due to the absence of charred plant macrofossils.  All of the identified charcoal was 
from context (36) and was alder.   

 
2.  Project background 

Location and background 
2.1 An excavation was undertaken by Archaeological Consultancy Services Ltd at Knocks 1, 

Co Meath, Ireland.  The work revealed a burnt stone spread enclosed by a ditch.  The stone 
spread was removed to reveal a number of shallow pits or troughs, and an alignment of 
postholes and stakeholes.  Radiocarbon dates place the enclosure ditch in the late Bronze 
Age.  Finds included animal bone from the ditch and a number of flint artefacts, including a 
possible transverse arrowhead.  This report presents the results of environmental analysis of 
fills of the ditch, pits and spread.  

 
Objective 

2.2 The objective was to analyse the charcoal and charred seeds from the site, and identify 
material suitable for radiocarbon dating. 

  
Dates 

2.3 Samples were received by Archaeological Services Durham University on 31st August 
2007.  Analysis and report preparation were conducted between October 2007 and March 
2008.  
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Personnel 
2.4 Sample processing was undertaken by Archaeological Consultancy Services Ltd.  Charcoal 

analysis and report preparation were carried out by Dr Charlotte O’Brien.  Bone fragments 
were examined by Dr Anwen Caffell.  Mr Lorne Elliott assisted with the sorting of residues. 

 
Archive 

2.5 The licence number is A017/022 (E3044).  The flots, charcoal samples and residues are 
currently at the Environmental Laboratory at Archaeological Services Durham University 
awaiting collection or return. 

 
3. Methods 
3.1 The residues were examined for plant remains, shells, bones, pottery sherds and 

metalworking debris.  The dry flots were scanned at up to x60 magnification using a Leica 
MZ6 stereomicroscope for charred and waterlogged plant remains.   

 
3.2 Charcoal was collected from the residues and flots 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 assisted by the descriptions of Hather 
(2000), and modern reference material held in the Environmental Laboratory at 
Archaeological Services Durham University.  The different species were weighed 
separately.  A single entity of alder charcoal, weighing 474mg, was selected for radiocarbon 
dating from context (36), sample <7>. 

 
4. Results 
4.1 Fine charcoal fragments were present in the residues of contexts (103), (116), and (179), but 

all were too small to be identified to species.  All of the identified charcoal in context (36) 
was alder.  The residues contained large cracked stones.   

 
4.2 Contexts (36) and (179) produced small flots which contained a few small charcoal 

fragments and modern roots.  A small amount of calcined bone was present in context (36).  
A terrestrial mollusc shell was recorded in context (179).  The results of the environmental 
analysis are presented in Table 4.1.  The proportion of identified charcoal species is 
presented in Figure 4.1. 

 
5. Discussion 
5.1 The analysis provides no information about the diet, economic or agricultural practices at 

the site due to the absence of charred plant macrofossils.  The small amount (0.4g) of bone 
in context (36) was white, implying it had been burnt at a high temperature of c. 600ºC or 
more (McKinley 2004).  Due to the small size of the fragments, no positive identification 
could be made, and it could not be determined whether the bone was human or animal. 

 
5.2 All of the identified charcoal was from context (36) and was alder.  As this tree grows on 

damp ground, its presence may indicate the proximity of an area of wetland such as an alder 
carr or a river bank.  In most cases it was not possible to tell whether the charcoal was from 
roundwood pieces or timbers, and therefore the analysis can provide little information as to 
whether the alder wood was being used for fuel or for structural purposes.  Alder has also 
traditionally been used for the production of charcoal (Grogan et al 2007). 
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Table 1: Plant macrofossils and charcoal from Knocks 1 
Sample 7 10 18 28 
Context 36 103 116 179 
Fill type pit spread pit ditch 
Residue weight (g) 859 110 26 760 
Flot weight (g) 5 - - 2 
Flot volume (ml) 3 - - 1 
Residue contents (relative abundance)     
Charcoal      
Large angular/cracked stones 2 1 - 1 
Charcoal (g)     
    Total charcoal 4.942 - - - 
    Number of identified charcoal fragments 
>4mm 

34 - - - 

    Alnus glutinosa (Alder) 2.961 - - - 
    Diffuse-porous undifferentiated 0.074 - - - 
    Unidentified >4mm fraction 3.035 - - - 
    Unidentified <4mm fraction 1.907 - - - 
Flot matrix (relative abundance)     
    Bone (calcined) 1 - - - 
    Charcoal   - -  
    Modern roots 1 - - 1 
    Mollusc (terrestrial) - - - 1 

  Relative abundance is based on a scale from 1 (lowest) to 5 (highest) 

 

Context 36 (total charcoal 5g)

Diffuse porous 
undiff
2%

Alder
98%

 
 

Figure 4.1: Proportion of identified charcoal from Knocks 1 
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APPENDIX 10 Human Bone Found in Faunal Assemblage: Hayley Foster 
 

04_01, M3 Clonee to North of Kells Road Scheme 
 

Analysis of Human Bone found in the Mammalian Bone Assemblage from Knocks 1, Co. 
Meath 

 
(A017/022) 

 
September 2008  

 
Hayley Foster 

 
 
1. Introduction 

This report details the analysis of the human bone recovered with the mammalian bone assemblage 

from Knocks 1, Co. Meath. The excavation of Knocks 1 was carried out between 1 November 2005 

– 20 January 2006.  The site contained burnt stone and clay silt spread which covered several pits, 

postholes and stakeholes, and which was enclosed by a ditch. The enclosing ditch, with its northeast 

entrance, appears to have originally been constructed in at least eight segments, and at a later date 

these segments were dug through to create a semi-continuous ditch (Elder 2007).  The excavation 

was part of the M3 Clonee-North of Kells Road Scheme.  One fragment of human bone was found 

with the animal bone recovered from Knocks 1.  The fragment was from F192 the fill of a circular 

pit. 

 

2. Osteological analysis and discussion 

The fragment of human bone recovered with the animal bone was the shaft of a femur.  The shaft is 

in fair condition and probably from an adult individual, based on size. Sexing and ageing 

assessments could not be carried out, and there were no observable signs of pathological change.   

 

3. Bibliography 

Matches E.W et al. 2005.  Human Osteology and Skeletal Radiology: An Atlas and Guide. Boca 

Raton: CRC Press.   

 

Elder, S. 2007. Draft interim excavation report Knocks 1.  04_01,  M3 Clonee-Kells Motorway.   
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APPENDIX 11 Worked Antler and Bone 
 

Ian Riddler 
December 2008 

 
Worked Antler and Bone 
 
Fragments of worked antler and bone were recovered from separate fills of the enclosure ditch.  A 
section of cattle tibia (164:1) includes four evenly spaced diagonal notches on one face, probably 
cut with a flint blade.  The bone is otherwise unmodified.  The proximal articulation of the bone has 
been removed at the same angle, just above the notches and at the same spacing, and this suggests 
that the notches represent early attempts to remove that part of the bone, as a preliminary stage in 
modifying it.  A fragment of antler (172:1) has been worked to a much greater extent, with neat 
lateral saw marks at either end.  It was sawn with a flint blade, by an accomplished antler worker.  
The section of antler has been split along its length and the cortile tissue of the inner surface has 
largely been removed.  In this case the antler is also at a preliminary stage of working, but it 
represents an offcut, rather than an object.  The grain of the inner surface is set at a slight angle to 
the remainder in its lower corner and this indicates that the fragment came from a section of antler 
close to a junction of the beam and a tine.  The antler to either side of this offcut would have been 
useful for a variety of object types, whilst beam/tine junctions were almost invariably discarded. 
 
Both pieces form good evidence for antler and bone working on-site, although it is not possible to 
establish what the final products may have been.  The section of antler, in particular, was cut and 
trimmed by an accomplished craftsman.  Antler was both mechanically superior to bone and easier 
to work, requiring less initial preparation (MacGregor and Currey 1983; Deschler-Erb 1998, 60 and 
92).     
 
 
A017/022: 164: 1 
Fragment of a cattle tibia midshaft, towards the proximal end, with four evenly spaced notches cut diagonally along the 
side of the bone. 
Length:    125.8 mm  
Width:    37.3 mm   
Thickness:   20.7 mm   
Weight:    36.2g   
 
A017/022: 172: 1 
Fragment of antler waste, neatly sawn at either end,  split along its edges and trimmed on its inner surface to remove most 
of the cortile tissue.  Now in two pieces, in slightly degraded condition.   
Length:    34.2 mm   
Width:    18.9 mm   
Thickness:   3.9 mm   
Weight:    2.5g   
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