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Abstract

Vein quartz as a raw material for prehistoric stone tools is a much maligned
material, very often treated to a cursory analysis only, if it is analysed at all.
This paper examines the role of quartz in Neolithic stone tool traditions
through the typo-technological analysis based on experimental archaeology of a
Neolithic quartz assemblage from Thornhill, Co. Londonderry, Northern
Ireland, and a comparison with a Mesolithic quartz assemblage from Belderrig,
Co. Mayo, Ireland. The analysis shows that the Neolithic quartz tradition is
distinctly different from the preceding Mesolithic and appears geared towards
the production and use of smaller, thinner flakes knapped using a wider range
of techniques, combinations of techniques and technical procedures than in the
Later Mesolithic. The use of the bipolar technique is interpreted as a social
choice based on the lithic traditions of the Neolithic community and not
directly related to the use of quartz cobbles or the knapping of small cores.
Differences and similarities were noted between the manufacture techniques
and treatment of quartz and flint by the community at Thornhill. Moreover, a
complex pattern of deposition of both artefactual and natural quartz was
identified in the pits and structures, suggesting that quartz played a complex
dual role for the inhabitants of the site.

Introduction

The use of quartz in prehistoric lithic traditions was a worldwide phenomenon
(Barber 1981; Knutsson 1988; Bisson 1990; Driscoll and Warren 2007; Prous et
al. 2012; Shipton et al. 2012). For archaeologists, however, quartz analysis
presents significant challenges with the result that it has often been misidentified, or ignored, or only cursorily analysed. Indeed, into the mid-twentieth
century quartz artefacts were routinely discarded during excavations (Almeida
2006), and it is still common for quartz artefacts to be missed during
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excavations (Warren and Neighbour 2004). Described as the ‘gravel effect’
(Callahan 1987), many quartz assemblages can appear to be comprised of
amorphous pieces, not easily recognised as humanly modified or forming
‘tools’. The fracture patterns of quartz are significantly different to other
materials such as chert and obsidian, therefore frameworks for identifying and
analysing such material cannot be transferred directly onto quartz. What is
important to remember, however, is that the ‘problem’ with quartz is a problem
for archaeologists attempting to analyse the material, rather than a problem
that prehistoric communities had in using the material (Driscoll and Warren
2007; Driscoll 2011a). Therefore, in order to understand the role of quartz in
the lithic traditions of prehistoric communities better, it is necessary to have a
clear understanding of the fracture mechanics of quartz, and to develop
analytical frameworks based on these.
In 2000 a development-led rescue excavation at Thornhill, Co. Londonderry, Northern Ireland, revealed an Early Neolithic palisaded enclosure
complex with associated structures with a substantial quantity of quartz
finds (Logue 2003; Logue and Ó Baoill 2009). The excavation investigated
approximately 4,000m2, with the finds including lithics*c. 800 quartz and
c. 600 flint*and ceramics along with floral and faunal remains. During
excavation, the director was acutely aware of the importance of the quartz
component and the difficulties in identifying worked quartz (see Warren and
Neighbour 2004; Driscoll 2011a). The policy, therefore, was the retention of
all of the quartz finds, with no distinction being made between natural or
artefactual material. Consequently, this site provided an excellent case study
assemblage for the project through which to develop an analytical framework for
evaluating prehistoric quartz technology (Driscoll 2011b; Driscoll and Menuge
2011). This project experimentally knapped a variety of sources of quartz,
using a range of prehistoric knapping techniques, and subsequently tested the
framework on the present Neolithic assemblage from Thornhill as well as a
Mesolithic and Neolithic quartz scatter and associated features from Belderrig,
Co. Mayo (Driscoll 2010; Driscoll and Warren In press). A part of this project
was also a review of all known examples of worked and unworked quartz from
archaeological contexts in Ireland. This review, which has previously been
detailed by Driscoll (2009), and Driscoll and Warren (2007), has shown that
over 150 townlands (the smallest official land unit in Ireland) have quartz
artefacts that are described in the literature as either worked or possibly worked,
and some of these have more than one find-spot. The quartz finds
have been found across the island of Ireland in a range of sites and contexts,
and while the numbers of quartz finds are often low, this needs to be understood
in the context of the above-mentioned difficulties in identifying quartz artefacts.
This paper presents the analysis of the quartz component from the
Thornhill lithic assemblage, and compares it to the Later Mesolithic quartz
assemblage from Belderrig in order to discuss the technological differences of
the lithic traditions over the Mesolithic/Neolithic transition period. The results
of the detailed analysis of a material that is often only cursorily analysed show
that not only was quartz an important part of the prehistoric inhabitants’ lithic
4
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repertoire, but also that such analysis can provide a greater understanding of
the prehistoric communities under consideration. Furthermore, the analysis of
the Thornhill quartz component has identified a significant use and manipulation of ‘natural’ quartz that appears to have little to do with a utilitarian stone
tool technology, but nevertheless represents an important part of the Thornhill
inhabitants’ material culture. While the initial objective of this project’s analysis
was to focus on the use of quartz in lithic technology, the clear manipulation
of natural quartz called for a careful consideration of the natural quartz
component as well.

Thornhill
excavation

The Neolithic settlement complex at Thornhill sits on a terrace on a low ridge
(38m OD) on the left bank of the River Foyle close to the present-day river’s
mouth, which opens onto the Atlantic Ocean via the estuarine Lough Foyle
(Fig. 1). The development-led rescue excavation was initiated in 2000 after the
monitoring of topsoil stripping uncovered substantial archaeological evidence.
Previous investigations in the immediate vicinity had discovered a lithic scatter,

FIG. 1*Thornhill environs, including other Neolithic rectangular structures at Enagh and Caw. (Elevation data
from the Environmental Protection Agency (2004).)
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as well as the Sites and Monuments Record site of a pair of ring-ditches (Logue
and Ó Baoill 2009). The excavations investigated approximately 4,000m2, with
the finds including lithics and ceramics along with floral and faunal remains.
The excavation was divided into three arbitrary areas (Logue and
Ó Baoill 2009) (Fig. 2). Archaeologists were given just five days to excavate
Area 1 and the limited excavation produced 34 pits and 4 stakeholes; nearly all

FIG. 2*Thornhill excavation plan. (Adapted from Logue and Ó Baoill (2009).)
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were subsoil-cut with virtually no interlinking stratigraphy between individual
features. Logue and Ó Baoill (2009, 14) suggested that Area 1 was set aside
for ritual activity based on the evidence for ‘the large number of pits and the
apparent deliberate placing of artefacts, and sometimes several different types
of artefacts, within many of the fills’. For Area 3, while archaeological
features and strata were uncovered and recorded*including probable
structural remains of both palisades and buildings as well as many other
features and strata*none were excavated due to time constraints. Area 2
covered the majority of the excavation, and contained eight palisades, five
structures and numerous pits. Most of the palisades*some with in situ
timber*had recuts, showing signs of replacement/repair. The construction
methods for the palisades were varied, with most being slot trenches within
which sat posts, planks or boards, packed with stones and clay. The majority
of the structures were rectangular, a distinctive type found throughout Ireland
that have been shown to fall within the date range of 37153625 cal. BC (dates
based on short-lived species: see McSparron 2008; Cooney et al. 2011), and,
as at Thornhill, have a distinct coastal bias to their distribution (Driscoll
2013). While no 14C dates have been returned from Thornhill as yet, the
ceramics and distinctive rectangular structures place the site securely within
the Early Neolithic.

Geology

The predominant bedrock around Thornhill is the Dalradian Supergroup, with
the Dalradian sedimentary series metamorphosed, forming quartzites, psammites, psammitic schists and pelitic schists (Long and McConnell 1997). Later
tectonic activity formed granites east of Lough Foyle with a consequent
metamorphosing of the local rock; minor igneous intrusions*metadolerite
sills*occurred before this granite formation, which initially formed as quartzbearing basaltic, doleritic and gabbroic tholeiites. On the southern and eastern
shores of Lough Foyle are a sequence of carboniferous rocks*limestones,
sandstones, siltstones, mudstones and conglomerates (with quartz pebbles
noted). The eastern boundary of the carboniferous sequence is formed by flintbearing chalks the eastern boundary of which is in turn formed by the Antrim
Tertiary basalt plateau; at this time further dolerite intrusions occurred on
present-day Lough Foyle’s north-eastern shore. In situ flint is available c. 25km
to the east, with quartzites available the same distance to the west, and
sandstones, siltstones and mudstones available to the east. Today in situ quartz
veins occur in the schist cliff face on the shoreline approximately 200m southeast of the site, with quartz pebbles/cobbles (flint pebbles are also common) on
the shore; these become more abundant as one moves north-eastwards along
the shore. Experimental knapping was performed on 40 quartz cobbles, with
90% proving to be smooth-grained, high-quality quartz lacking in detrimental
major fracturing. Therefore, at least at present, quartz is abundant 200m from
Thornhill, and especially abundant in sizeable beach cobbles approximately
2km north-east of the site.
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TABLE 1*Thornhill vein quartz artefacts and possible artefacts, excluding quartz
hammerstones.
Artefact

Count

%

Core
Core/debitage
Flake
Debris
Retouched pebble
Possible core
Possible debitage

134
2
454
218
1
6
3

16.4
0.2
55.5
26.7
0.1
0.7
0.4

Total

818

100.0

Quartz
assemblage
composition and
sourcing

The Thornhill vein quartz assemblage consisted of 4,047 pieces of which 818
were artefacts, 9 were possible artefacts, 74 were indeterminate, with the
remaining 901 (78%) deemed to be natural (Table 1). There were also six rock
crystal debitage. The vast majority of the quartz was in a fresh condition with
sharp edges, with a minor amount of artefacts having damaged to significantly
damaged edges. Two cores, seventeen debitage, and two indeterminate pieces
were either burnt or possibly burnt. The natural component was dominated by
sub-angular to rounded pieces, along with some angular pieces. Many of the
natural pieces in the glacial till resemble knapped artefacts, making judgements
on the more angular pieces difficult. Consequently, half of the indeterminate
pieces were angular fragments and thirteen were possibly bipolar cores (n 39).
Seven indeterminate pieces had rounded or sub-rounded edges: two of the
possible bipolar cores, three other possible cores and two possible retouched
pieces. These seven pieces were difficult to determine because the degree of edge
roundedness ruled them out as definitive artefacts, but it was speculated that
some may have been either collected/deposited as ‘antique’ artefacts or as items
that looked like artefacts*six of these seven came from the structures or pits.
In terms of sourcing, 21% of the artefacts were identified as quartzbeach, 4% as quartz from schist bedrock and the rest were of indeterminable
source. For cortex, 23% of the artefacts (58% of the cores and 14% of the
debitage) had at least 1% cortex. While there was a high degree of cobble usage
at Thornhill, this is not necessarily related to the greater proportion of bipolar
cores at the site: 85% of the cortical cores from both platform and bipolar
groups were quartz-beach. Allowing for some quartz-beach cores to have been
completely decortified thus reducing their perceived total, an estimate places
the quartz-beach component at 6080% of the initial cores.

Lithic technology

The chaı̂nes opératoires of the communities of practice at Thornhill involved a
range and combination of techniques, including bipolar, direct percussion
freehand platform, direct percussion platform-on-anvil, bipolar-on-platform
and platform-on-bipolar. Cores account for 16% of the quartz artefacts (Pl. I);
just over half of the cores were bipolar, one third were platform cores, with the
remainder being combined bipolar/platform cores and radially split cores.

8
This content downloaded from 193.1.223.254 on Tue, 24 Jan 2017 14:23:57 UTC
All use subject to http://about.jstor.org/terms

The role of quartz in Neolithic lithic traditions

PL. I*Thornhill cores. Top left: single platform core-on-flake; top right: dual opposed,
right angle core; middle left: single platform core-on-bipolar, scraper with surmised
finger rest created by direct percussion flake; middle right: bipolar-on-platform core;
bottom left and bottom right: bipolar cores.

Given that a bipolar knapping event will produce a multitude of cores
compared to a direct percussion event, this ratio of five to three does not
imply a dominance of a bipolar technology at the site and instead may imply the
converse, as does the dominance of platform flakes. There was little attempt to
work the material to exhaustion (Fig. 3 and Table 2), especially with the bipolar
cores, and the communities of practice at Thornhill do not appear to have used
the bipolar technique to reduce small platform cores further as has been noted
9
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FIG. 3*Length, width, thickness plot. Thornhill complete platform, bipolar and
bipolar/platform combined cores.

in other lithic traditions (e.g. Callahan 1987; Knutsson 1988; Ballin 2008). A
quarter of the cores were core fragments, with the majority of these being from
the topsoil and none from the structures. This may suggest that some result
from post-depositional fracturing as opposed to core fragmentation during
knapping, which is common during quartz knapping (Driscoll 2010).
The Neolithic communities appear to have used a hard hammer
technique for their quartz-tool production at Thornhill, which was geared
towards the knapping of small, thin flakes, with a high degree of platform
collapse possibly resulting from this aim of producing thin flakes.
The assemblage contained 40 diagnostic types (Pl. II) and 3 possible retouched
artefacts; 2 of the 40 were retouched rock crystal flakes. Overall, there were
7 scrapers, 2 borers, 1 retouched pebble, 2 retouched cores, 1 retouched bipolar

TABLE 2*Complete bipolar and platform cores from Thornhill.

Dataset
Bipolar core
(n 50)
Platform core
(n 46)

Mean
Std. dev.
Mean
Std. dev.

Weight

Max
length

Max
width

Max
thickness

Length/
weight ratio

30.34
32.33
80.02
87.21

36.33
11.21
49.70
21.48

27.58
9.24
40.86
18.02

20.69
8.17
31.03
14.11

2.26
1.56
1.13
0.85
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PL. II*Thornhill flakes and diagnostic types. #52: scraper on platform flake, retouch
on distal, plunging termination; #876: borer on platform flake; #466: platform flake
fragment, proximal fragment with prepared platform; #81: complete platform flake;
#327: platform flake fragment, siret break; #831: retouched platform flake fragment,
distal fragment; #468: bipolar flake fragment with collapsed platform; #214: platform
flake fragment, mesial right missing fragment with facetted platform; #333: complete
platform flake with prepared platform; #192: platform flake fragment, distal missing
fragment with abraded platform; #506: complete bipolar flake; #544: platform flake
fragment, distal missing fragment with prepared and collapsed platform.
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flake, 24 retouched platform flakes and 3 retouched debris. One scraper was on
a bipolar core while another was on a core/debitage with the remainder formed
on platform flakes. Four of the five scrapers formed on flakes were convexretouched on the distal end, with two on plunging terminations; the other was a
lateral-retouched scraper (Pl. II). Of the 31 flakes that were modified, 77% of
these were proximal flakes; there was also an above average proportion of nonmodified proximal flakes in the assemblage that may suggest that these were
taken by the communities of practice from the knapping areas (which remain
unidentified, presumably in the remaining areas of the enclosure, or further
afield) for use in a variety of tasks in an unmodified form, and subsequently
deposited.
A notable absence in the Thornhill assemblage were any conical pieces
(see the Appendix), a distinctive type which were produced during experimental
bipolar knapping (Driscoll 2011b; but see Knutsson 1988 for conical pieces
produced during direct percussion knapping); the absence of conical pieces in
the extant assemblage may be due to the lack of knapping floors excavated (see
below). Just 14% of the debitage were cortical artefacts, suggesting that the
cortical flakes are either elsewhere in the unexcavated areas of the enclosure
(see Fig. 2), or at a further remove from the site altogether. The high degree of
49% cortical cores as well as the lack of cortical debitage also points to a clear
mismatch between cores and debitage, indicating a complex pattern of core and
debitage use and/or deposition throughout the site’s contexts.

Comparison to Thornhill flint technology
The analysis of the non-quartz tool component was conducted previously by
Nelis (2004). Here, 1 chert/basalt and 616 flint-flaked stone artefacts were
analysed, comprising just c. 2% cores (1 platform core and 1314 bipolar cores)
with 35% of the artefacts modified as tools (Nelis 2004, 296, 301). Unlike the
quartz component, the flint bipolar cores from the site were knapped to
exhaustion (Nelis 2004). While Nelis (2004, 302) states that the ‘single platform
core indicates that platform technology was known on site, but . . . bipolar
reduction was preferred’, the predominance (90%) of platform flakes at the site,
and the dominance of a direct percussion technique in the Neolithic in general,
suggests that, in common with the quartz component, direct percussion was the
primary stone-tool production technique and the flint cores collected during the
excavation are not representative of the tool technology.
A significant difference between the flint and quartz component is the
degree of artefact fragmentation. While 48% of the non-modified, non-quartz
flakes were complete, just 5% of the quartz flakes were complete. This is
comparable with experimental work that has shown the significant differences
in quartz fragmentation to other materials such as chert/flint during stone-tool
production (Callahan 1987; Knutsson 1988; Driscoll 2011b). Another significant difference between the quartz and flint from Thornhill was the proportion
and range of modified types and diagnostic artefacts, which again is
comparable to other quartz assemblages (Ballin 2008; Driscoll 2010). Overall,
12
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5% of the quartz was modified while 35% of the flint was modified. While
scrapers accounted for 18% of the diagnostic quartz types and less than 1% of
the overall quartz assemblage, the flint scrapers accounted for about 21% of the
diagnostic flint artefacts and about 7% of the overall flint assemblage. Around
19% of the flint diagnostic types were projectiles and 12% were knives, but none
were noted in the quartz assemblage. This highlights the limitations of quartz*
which was not suited to pressure flaking*for the tool repertoires of the
communities of practice. While the proportion of quartz tools is different to the
flint tools, the use of quartz flakes with plunging terminations for convex
scrapers is paralleled in the flint component (Nelis 2004), thus highlighting that
some of the chaı̂nes opératoires of the different materials were similar. This lack
of diagnostic ‘types’ in quartz assemblages, means that they are not suitable for
typological dating; the Thornhill convex-end scrapers, however, are typologically and technologically similar to the non-quartz examples. Otherwise, the
retouched quartz component consists primarily of retouched flakes, which are
difficult to fit into convenient typological boxes.

Comparison to Later Mesolithic quartz technology
The Later Mesolithic and Neolithic quartz scatter from Belderrig (Fig. 1) was
excavated by Graeme Warren, University College Dublin (Warren 2009;
Driscoll and Warren In press). Excavations at this coastal site focused on an
area directly on the cliff edge which revealed a Later Mesolithic stony platform
that continued uphill*Neolithic activity at the site was evidenced by finds
above the stony platforms as well as by pre-bog field walls and associated
structures. Later Mesolithic activity below the platform was dated to 48234593
cal. BC (5845 BP 939 UB-7586) and in the platform layer to 44564337 cal. BC
(5545 BP 940 UB-7585), with the Neolithic component dating from c. 4000
cal. BC to c. 2500 cal. BC. The analysis cited here considers the Later Mesolithic
material from the cliff edge excavated from a 12m2 trench which accounted for
about half of the site’s lithic assemblage*c. 6,000 artefacts of which 99% were
vein quartz (Driscoll 2010; Driscoll and Warren In press). This area has been
interpreted as an area of in situ quartz knapping during the Mesolithic. This
presents a different depositional context to the Thornhill assemblage where no
clear in situ knapping areas were identified during the excavations at Thornhill
(see below).
The range of quartz lithic production techniques at Thornhill included
more variety than those used by the Mesolithic communities at Belderrig, with
a strong bipolar component not seen in the Irish Mesolithic, regardless of the
raw material (see Woodman et al. 1999; Driscoll 2013). As noted above, the
quartz bipolar knapping at Thornhill was not directly related to the use of
cobbles, to the size of the raw material or to its quality. Consequently, it is
interpreted as a social choice*not determined by material constraints such as
form, size or quality, but actively chosen as an ‘acceptable’ part of the Neolithic
knapping traditions, and a tradition not seen in the preceding Mesolithic in
Ireland. Parallels to this use of a bipolar technique as a social choice as opposed
13
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FIG. 4*Length, width, thickness plot. Thornhill and Belderrig complete platform cores.

to material necessity have also been found in other countries such as Sweden
(Lindgren 2003) and Brazil (Prous et al. 2012). Furthermore, while the
Mesolithic communities at Belderrig utilised a narrower range of techniques,
the size of the resultant cores were on average larger, but with a much smaller
size range compared to the cores from Thornhill (Fig. 4 and Table 3). This
suggests different lithic working traditions, and thus active social choices, in the
chaı̂nes opératoires of the respective Mesolithic and Neolithic communities.
The wider range of techniques in use during the Neolithic at Thornhill
is also matched by a wider use of technical procedures evidenced by prepared
and abraded platforms in the Thornhill assemblage which is not seen in that of
TABLE 3*GLM (Multivariate General Linear Model). Belderrig and Thornhill
complete platform cores. Using the log transformations, five metrics of the Thornhill
and Belderrig cores were compared.

Dependent variable
Max length (LOG)
Max width (LOG)
Max thickness (LOG)
Weight (LOG)
Length/weight ratio (LOG)

Type III sum
of squares

df

Mean square

F

p

0.186
0.151
0.178
1.922
0.911

1
1
1
1
1

0.186
0.151
0.178
1.922
0.911

8.911
6.919
8.731
13.618
14.490

0.004
0.010
0.004
0.000
0.000
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TABLE 4*Complete flakes: Thornhill and Belderrig datasets.

Weight

Max
length

Length/
Max
Max
weight Platform Platform
width thickness ratio
width thickness

Bipolar
n
2
(Thornhill) Mean
1.22
Std. dev.
0.37
Platform
n
21
(Thornhill) Mean
5.62
Std. dev.
7.06
Platform
n
105
(Belderrig) Mean
18.41
Std. dev. 33.33

2
21.75
0.64
21
20.34
9.40
23
28.03
13.68

2
12.35
1.77
21
19.98
7.62
23
25.74
13.77

Flake type/
site

2
4.10
0.71
21
8.20
4.16
23
13.63
7.72

2
18.76
6.18
21
10.24
7.92
23
7.28
10.55




21
14.82
5.95
21
20.73
11.59




21
6.01
2.82
21
10.18
5.80

Belderrig. Unlike the Belderrig assemblage, the chaı̂nes opératoires included
platform preparation*8% of the platforms were prepared and 3% were
abraded. Nelis (2004) noted that other Early Neolithic assemblages generally
lack extensive edge preparation or platform faceting. Therefore, having 11% of
the platform flakes exhibiting platform preparation is not necessarily a low
proportion compared to non-quartz assemblages, and highlights a significant
difference with the Later Mesolithic technical practices at Belderrig.
Overall, the complete flakes produced by the Thornhill knappers were
significantly smaller than those produced by the Mesolithic communities at
Belderrig (Tables 4 and 5), suggesting, as noted above, that the Neolithic
communities’ quartz-working was geared towards the production and use of
small, thin flakes. In terms of size differences, it was noted that the Mesolithic
modified artefacts from Belderrig were significantly larger than the Belderrig
non-modified artefacts (Driscoll and Warren In press), but at Thornhill no
significant differences were noted (Tables 6 and 7). However, it is unclear if this
statistically significant difference in the Belderrig assemblage is a result of the
analysis of smaller flakes from knapping floors, or whether the retouched
artefacts represent the reuse of non-retouched tools, or if they represent a
different kind of tool which necessitated retouch, and larger size of artefact,
TABLE 5*GLM (Multivariate General Linear Model). Belderrig and Thornhill
complete platform quartz flakes. Using the log transformations, the two datasets’
complete flakes were compared under seven metrics.

Dependent variable
Max length (LOG)
Max width (LOG)
Max thickness (LOG)
Platform width (LOG)
Platform thickness (LOG)
Weight (LOG)
Length/weight ratio (LOG)

Type III sum
of squares

df

Mean square

F

p

0.322
0.116
0.736
0.233
0.737
2.781
1.209

1
1
1
1
1
1
1

0.322
0.116
0.736
0.233
0.737
2.781
1.209

8.195
2.470
12.025
4.153
11.927
6.693
5.380

0.005
0.119
0.001
0.044
0.001
0.011
0.022
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TABLE 6*Thornhill non-retouched, borer, retouched and scraper flakes ]1g. The
analysis excluded the retouched cores, core/debitage and debris in order to compare
flakes with flakes, and in order to avoid the bias created by small fragments, only
artefacts ]1g were analysed.
Debitage type
Non-retouched

Borer

Retouched

Scraper

N
Mean
Std. dev.
N
Mean
Std. dev.
N
Mean
Std. dev.
N
Mean
Std. dev.

Weight

Max length

Max width

Max thickness

285
6.10
8.81
2
2.02
0.10
17
6.76
8.09
5
11.12
9.40

285
22.97
8.71
2
20.5
3.39
17
24.75
7.24
5
31.06
11.81

285
21.18
7.82
2
14.55
3.75
17
21.23
8.35
5
22.78
8.88

285
9.12
3.98
2
9.15
0.64
17
9.38
4.22
5
11.70
4.72

from the outset. Without the aid of use-wear analysis, it is unclear as to what
extent the non-retouched artefacts at either site had been actually used as tools.
Nevertheless, it is clear that both modified and non-modified artefacts at
Thornhill were similar in size and preferentially made on proximal flakes.

Spatial
distribution and
artefact
deposition at
Thornhill

Table 8 provides a summary account of the proportions of artefacts,
indeterminate pieces and natural pieces by context. The artefacts came from
over 50 individual contexts and over 100 fills, as well as 28 strata. Over half
(60%) of the artefacts came from the topsoil, 18% came from the pits, with the
remaining contexts having 8% or less each. No knapping clusters were noted
during excavation. While the assemblage contained a high proportion of cores,
there was only a small proportion of debris of B10mm as well debris much
smaller in size, and very few cortical flakes, highlighting the difference in
contexts between the knapping floors of the Belderrig assemblage and the
varied contexts of that from Thornhill, none of which appear to be knapping
TABLE 7*GLM (Multivariate General Linear Model). Thornhill non-retouched, borer,
retouched and scraper flakes ]1g. The analysis excluded the retouched cores, core/
debitage and debris in order to compare flakes with flakes, and in order to avoid the bias
created by small fragments, only artefacts ]1g were analysed; the resultant flakes for
analysis were two borers, five scrapers, 17 retouched flakes and 285 non-retouched
artefacts for analysis.

Dependent variable
Max length (LOG)
Max width (LOG)
Max thickness (LOG)
Weight (LOG)

Type III sum
of squares

df

Mean square

F

p

0.111
0.046
0.062
0.552

3
3
3
3

0.037
0.015
0.021
0.184

1.667
0.701
0.665
1.155

0.174
0.552
0.574
0.327
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TABLE 8*Thornhill quartz. Context summary: artefact, indeterminate, natural quartz.

Context summary

Artefact
count

Indeterminate
count

Natural
count

Total
count

Other
Palisade
Pit*possible pit
Structure
Stratum
Topsoil/surface

45
66
147
27
49
494

15

7
5
2
45

116
261
623
68
106
1977

176
327
777
100
157
2516

Total

828

74

3151

4053

Other
Palisade
Pit*possible pit
Structure
Stratum
Topsoil/surface

%
25.6
20.2
18.9
27.0
31.2
19.6

%
8.5

0.9
5.0
1.3
1.8

%
65.9
79.8
80.2
68.0
67.5
78.6

%
100.0
100.0
100.0
100.0
100.0
100.0

Total

20.4

1.8

77.7

100.0

floors or the deposition of small knapping floor artefacts. Furthermore, as
noted above, no conical pieces were identified. The 100% retention policy
suggests that the lack of B10mm pieces is not only related to the collection
strategy of the excavation*the diminutive quantity of B10mm debitage may
be a result of limited sieving during the excavation (Logue, pers. comm.)*but
that the fact that there are significantly less cortical flakes than the Belderrig
assemblage*especially considering the significantly greater proportion of
cortical cores*suggests that the pattern of a lack of in situ knapping within
the excavated areas does indeed exist.
Along with the lack of identified knapping floors, the quartz from the
site is unevenly distributed amongst the various contexts, with a number of
patterns discerned. Of the main quartz-bearing features, the structures had
relatively few artefacts, but had the greatest ratio of artefacts to indeterminate/
natural pieces. The pits and topsoil had similar ratios of artefactual/nonartefactual quartz to each other, but the Area 1 pits had a greater proportion of
artefacts than the Area 2 pits. The nineteen burnt or possibly burnt artefacts
came from the topsoil (n 6), pits (n 7), palisades (n 2), structures (n 2),
a linear slot cot (n 1) and an uncertain context (n 1).
The pits are therefore over-represented with burnt or possibly burnt
artefacts; furthermore, three of the seven burnt/possibly burnt artefacts from the
pits came from one pit. The pits were also over-represented in their proportion of
diagnostic types. Moreover, quartz artefacts from pits were also concentrated in
certain pits, especially Pit C.2966 and Pit C.140: on average, the pits contained six
quartz artefacts, and when these two pits are excluded, the average was four per
pit. Pit C.2966 in Area 2 contained the largest collection with 32 quartz artefacts
in a single fill. Pit C.140 in Area 1 contained the second largest collection of
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artefacts and the largest collection of diagnostic types; overall it contained 25
artefacts of which 4 were retouched*half of the artefacts from the ten pits in Area
1 came from this pit alone. Overall, the structures contained few artefacts but held
a greater ratio of artefact to natural quartz than other contexts, suggesting that
the appearance of quartz artefacts, and possibly the natural quartz in them, was
not random. The deposition of quartz amongst the structures was not evenly
distributed with some structures containing no quartz at all (see below), and with
others containing deposits*often of single artefacts*of quartz in specific
locations such as underneath a threshold stone, an internal posthole and in a
posthole terminating a foundation trench.
While the pits contained 21% of the flakes, they contained 48% of the
complete flakes and the structures contained 4% of the flakes but 13% of the
complete flakes. Therefore, both the pits and structures were significantly overrepresented by complete flakes compared to other contexts. This pattern is
identified by correspondence analysis (Fig. 5). This discrepancy in the
distribution of complete flakes suggests that either part of the higher rate of
fragmentation of the flakes in the palisades, strata and topsoil does not originate
from fracturing during knapping, but rather from use/post-depositional factors
or that the greater proportion of complete flakes in the pits and structures
originates from the purposeful deposition of complete flakes in these contexts
(see below); or a combination of the previous two possibilities.
As noted above, while the proportion of complete flakes was low and
similar to the Belderrig assemblage, the pits and structures held a significantly
greater proportion of them, with correspondence analysis identifying this
relationship (Fig. 5). In discussing the deliberate fragmentation of artefacts in
the Neolithic, Chapman (2000) suggested that the both complete and
fragmented objects can be interpreted as an enchainment, linking people
together and linking people to objects, viewing this in terms of dividual and
individual personhood (see also Fowler 2004; Jones 2005). For example,
commenting on whole ceramic pots, Chapman (2000, 43) suggested that these

FIG. 5*Correspondence analysis at Thornhill. Context and fragment groups.
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may have represented ‘integration, wholeness, group solidarity and its successful constitution’. Smyth (2006, 2289) has argued that ‘[p]erhaps the most
striking feature of Neolithic pits . . . is the frequency with which these contexts
are associated with broken or fragmented material, in particular the pits from
the early and later Neolithic’. At Thornhill, conversely, there appears to be the
purposive deposition by the communities of practice of complete quartz flakes
in the pits and structures, of a material that has a much higher fragmentation
rate than other knapped stone*a fact of which the communities of practice
would have been acutely aware. Moreover, while numerous pits at Thornhill
have been interpreted by the excavators as being ritual in function, Smyth
(2006) argues that even seemingly artefact-poor pits should not be dismissed as
meaningless or peripheral to the main activity at a given site. Therefore, while
some of the Thornhill pits can be seen as explicitly ritual in nature, others can
be interpreted as indicative of ritualised activity. Furthermore, the complex
deposition of both natural and artefactual quartz in the structures may also be
indicative of ritualised activity, especially considering the uneven distribution
amongst them as well as the deposition in specific locations.

‘Natural’ quartz

During the analysis, it was apparent that the natural quartz was also unevenly
distributed over the site, and there were different ‘types’ of ‘natural quartz’.
While the initial objective of this project’s analysis was to focus on the use of
quartz in the lithic technology, the clear manipulation of natural quartz called
for a careful consideration of the natural quartz component as well. In order to
gain some analytical interpretation of this natural quartz component, it was
categorised into pebbles/cobbles, split pebbles/cobbles, lumps and fragments of
lumps*these were also size graded. Serious consideration was of course given
to the possibility that the natural quartz was indeed that*a lag deposit of
naturally occurring quartz from the glacial till of the site or in some contexts as
the caching as raw material. However, the extremely uneven distribution of
quartz in the three context groups suggests that the natural quartz on the site
cannot be fully explained in every instance by (i) a lag deposit, or by (ii) the
caching of material for use in the stone tool repertoires.

Lag deposit of natural quartz
Structures
While Structure E contained the largest quantity of non-quartz lithic artefacts,
it contained no artefactual or natural quartz. Structure D contained no nonquartz lithics and contained one quartz flake fragment along with one natural
quartz piece. While Structure B and Structure C’s plans intermixed (Fig. 2), no
quartz was retrieved from Structure C and Structure B had quartz deposition,
often of single artefacts*in the foundation trenches, under the threshold stone
and in internal features*as well as numerous natural pieces (61% of the 44
quartz finds were natural/indeterminate) as well in the various contexts. Finally,
for Structure A, 83% (n 44) of its quartz finds were natural.
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Pits
Of the 62 pits, 58% contained no natural quartz in their fills, while 10%
contained natural quartz and no quartz artefacts, and 10% contained
artefactual quartz and no natural quartz. Importantly, 61% of the 623 natural
quartz pieces in the pits came from just 3 of the 25 pits with natural quartz, and
79% came from 5 of them. This clearly demonstrates an extremely uneven
distribution of natural quartz, and a high degree of concentration in five, and
especially three, of the pits.
Palisades
The distribution of quartz in the palisades was also uneven*of the eleven
palisade sections excavated, only four contained natural quartz while two
contained quartz artefacts and no natural quartz. Palisades 1 and 1a were
interrupted by a pit group which contained both natural and artefactual quartz
in various fills, yet Palisade 1 contained five artefactual quartz finds and no
natural quartz, and 1a contained no quartz at all.

Caching of raw material in pits
With 79% of the 623 natural quartz pieces from pits coming from just 5 (20%)
of the pits, there would appear to be a strong suggestion of caching of raw
material in these pits*and it was interpreted by the excavators as such (Logue
and Ó Baoill 2009). However, almost all of the natural quartz is B20mm GD
and therefore can be discounted as raw material for knapping when one
considers the size of the assemblage’s flakes and cores (Tables 2 and 4)*only
two cobbles (i.e. GD=64256mm) were uncovered from the pits. Furthermore,
Figs 6 and 7 present the cross sections of the 2 pits with the largest quantity of
quartz (270 natural pieces, 13 artefacts, 1 indeterminate); these 2 pits contained

FIG. 6*Thornhill Pit C.424 contexts. (Adapted from Logue and Ó Baoill (2009).)
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FIG. 7*Thornhill Pit C.425 contexts. (Adapted from Logue and Ó Baoill (2009).)

43% of the natural quartz found in the 25 pits with natural quartz, therefore
highlighting the considerable concentration in them. It is clear that a structured
deposition of material occurred: no artefactual quartz pieces were deposited in
the basal fills of either pit with upper layers containing a mixture of natural and
artefactual quartz (a pattern noted in other pits), and the majority of the
natural quartz are small beach pebbles and therefore can be discounted as raw
material caching. Interestingly, while small flint pebbles were noted on the Foyle
shoreline during the present survey, this material was not deposited in pits in
the same manner as quartz suggesting a difference in the treatment of these two
materials by the prehistoric communities.
Consequently, it is clear that as well as the use of quartz in their lithic
technology, the communities of practice at Thornhill were also manipulating
and using/depositing natural quartz. This use of natural quartz represented
totally different reasons/activities besides stone-tool production. Moreover, this
involved a complex pattern of deposition of natural quartz, with a concurrent
complex deposition of quartz artefacts. As well as the concentration of natural
quartz in the pits, there is a complex depositional pattern of natural and
artefactual quartz in the structures.
The presence of an abundance of ‘natural’ quartz in various pits either
with artefacts or alone, as well as in the structures, raises the question of what is
deemed to be natural. For the present analysis, which examined the use of
quartz in flaked stone technologies, it is easy to define natural as material that
does not show signs of use or modification and artefacts as those that do.
Clearly, the example of the deposition of quartz in various contexts at Thornhill
points to the fact that such a designation breaks down in the face of prehistoric
practices. Are these artefacts, manuports or ecofacts (for definitions see Kipfer
2000)? While these quartz pieces are not artefacts in terms of a lithic
technology, there is a clear manipulation of materials that goes beyond the
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use of quartz for ‘stone tools’, a manipulation not observed with ‘natural’ flint
at the site. These ‘natural’ quartz pieces are, therefore, part of the material
culture, and cultural repertoire, of the communities of practice at Thornhill (see
also Cooney 2008 for Neolithic engagements with stone and deposition of ‘nonartefact’ stones in pits). Moreover, this split between ‘artefactual’ quartz and
‘natural’ quartz does not imply that the artefactual quartz stone tools were
devoid of symbolism and ritualised use. Consequently, the question is not only
one of the symbolic and ritualised uses of ‘natural’ quartz alone, but also of
these uses with quartz stone tools. Although such a statement could of course
be made for any raw material used for stone tools, quartz has had a particularly
great resonance as a valued material*ethnographic research from South
America (Eliade 1971), North America (Reher and Frison 1991) and Australia
(Eliade 1967a, 1967b) highlights the important place of quartz and quartz
crystal in shamanic and religious practices, while Taçon (1991) describes how
these ‘non-utilitarian’ qualities of quartz and quartzite have consequences for
the ‘utilitarian’ use of quartz. This draws into the debate of the dichotomous
nature of archaeological research between the sacred and mundane (Cooney
2000; Lucas 2001; Warren and Neighbour 2004).
The place that quartz has held in Irish and British prehistory in the
spiritual and ritual spheres has been discussed by numerous researchers (e.g.
Bergh 1995; Lynch 1998; O’Brien 1999; Cooney 2002; Darvill 2002). The nonutilitarian uses of quartz have played a particularly strong role in interpretations
of the archaeological record*with solid links with megalithic structures and
medieval burials*so much so that Thompson (2004) argued for an unbroken
tradition from the Neolithic to the recent past of the use of quartz as a material
reserved for the dead. The example of Thompson’s interpretation again highlights
the dichotomy between the sacred and mundane*a more nuanced account
suggests that artefacts and monuments held differing roles and differing
significance depending on the context as well as on the observer or participant
(O’Brien 1999): it is not a question of either/or, but rather of when, where and by
whom. Using the example from Australia, Taçon (1991) highlighted how
aesthetic and symbolic characteristics of stone, in this example quartz and
quartzite, influenced their manufacture and use; he noted that the iridescence
and brightness of these materials were of significance because they are
associated with both life and Ancestral beings and hence are ‘power-full’. As
well as the Australian use of quartz for stone tools, and its concurrent symbolic
attributes, Eliade (1967a, 1967b, 1971) has discussed the important role that
quartz and quartz crystals played in South American and Australian shamanic
practices, and VanPool (2009) has argued that quartz is among the list of
objects that can be identified archaeologically in shamans’ ‘tool kits’. In the
Neolithic assemblage at Thornhill, therefore, we are presented with a complex
pattern of the manipulation of both artefactual and natural quartz, suggesting
that this material played a dual role for the prehistoric communities there, and
it is clear that this role was not linked solely to thanatopic contexts (contra
Thompson 2004).
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Conclusion

The analysis of the quartz component from the Thornhill complex has provided
the first detailed typo-technological analysis of Neolithic quartz lithic
technology from Ireland. Using an analytical framework developed for
analysing quartz artefacts (Driscoll 2011b; Driscoll and Menuge 2011), it has
been possible to show that the lithic traditions of the Neolithic communities
were significantly different to those of the preceding Mesolithic in Ireland.
These differences included a use of a wider variety of techniques, and
differences in the size and form of the debitage products and tool kit. The
use of a bipolar reduction technique is one of the differences from the
Mesolithic and, in the case of the lithic traditions at Thornhill, does not appear
to be directly related to the use of quartz cobbles or the knapping of small cores.
Rather, it is interpreted as a social choice of the knappers, a phenomenon noted
in other cultural contexts.
The use of quartz at the site includes that directly used for stone tools as
well as the use/deposition of ‘natural’ quartz that does not appear to be related
to the stone tool kit or caching of raw materials. This has been interpreted as
signifying a different treatment by the inhabitants of quartz compared to flint at
the site. These ‘natural’ quartz pieces are part of the material culture, and
cultural repertoire, of the communities of practice at Thornhill. This split,
however, between ‘artefactual’ quartz and ‘natural’ quartz does not imply that
the artefactual quartz stone tools were devoid of symbolism and ritualised use.
Thus the question is not only one of the symbolic and ritualised uses of
‘natural’ quartz alone, but also of these same uses with the quartz stone tools.
Across the site there is a clear mismatch between the quartz cores and
debitage, indicating a complex pattern of core and debitage use and/or deposition
throughout the site’s contexts, including the possible purposeful deposition of
complete quartz artefacts in the site’s pits and structures. The rectangular
structures at the Thornhill complex are a distinctive Early Neolithic type noted
throughout Ireland and all date to a relatively short time range around 3700 cal. BC
(McSparron 2008; Cooney et al. 2011). Many of these structures have produced
evidence for quartz use as have other Neolithic sites*a review of quartz
technology in prehistoric Ireland (Driscoll and Warren 2007; Driscoll 2009) has
demonstrated that evidence for quartz is far more extensive than had previously
been noted, the difficulties in identifying quartz notwithstanding. While it is
commonly noted that quartz artefacts are difficult to identify and analyse, Driscoll
(2011a) conducted an experiment on the identification and classification of quartz
artefacts, providing a quantitative analysis of this difficulty, in which, amongst
other aspects, the under-recognition of bipolar cores and debitage was discussed.
In light of the routine use of bipolar knapping at Thornhill, and the possibility of
this technique being misidentified in Neolithic assemblages, it is therefore difficult
to draw clear comparisons between the quartz assemblages of these various sites
throughout Ireland. Nevertheless, it is clear that the use of quartz for stone tools
was commonplace and, contra Thompson (2004), that the use of quartz was in
many parts of Ireland integral to the Neolithic stone tool kit repertoire and not
only confined to thanatopic contexts.
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Appendix
Lithic analysis terminology
Term

Description

Bipolar core

A bipolar core is a core derived from knapping with a bipolar
technique, which involves an impactor striking the top of core
which rests on an anvil. The force is therefore considered as
compressive and the flake is initiated by wedging (Cotterell and
Kamminga 1987). A bipolar core generally contains evidence of
impact marks from the impactor and the anvil.

Bipolar flake

A bipolar flake is the result of a bipolar knapping technique.
During the experimental knapping (Driscoll 2011), the quartz
bipolar flakes were generally characterised by a rounded platform
with the steep side on the ventral face of the flake, and the
platform angle reversed compared with direct percussion
platforms. The bipolar platforms can also fracture in a triangular
fashion, leading to triangular-shaped platform fragments. The
majority of the experimental bipolar flakes had feather
terminations.

Conical piece

Conical pieces were noted by Knutsson (1988, 901) as occurring
through different knapping techniques, and described as:
hav[ing] one point of impact formed by several
converging, negative and positive fracture facets. The
point of impact may be crushed. Opposite this point of
impact is a flat surface created by an already existing
fracture in the piece of raw material or natural plane.
These pieces are produced when a detaching blow crushes
the ‘flake’ and at a point where the fracture front meets a
flat fracture face that runs perpendicular to the line of the
detaching blow.
During Driscoll’s (2011) knapping experiments, conical pieces only
occurred during bipolar knapping where the top or bottom of a
bipolar core had fractured perpendicular to the impact point, and
have been defined as bipolar core fragments.

Core types

Platform-on-anvil: a core knapped with direct percussion using an
anvil as an inelastic support (see Driscoll (2010) and Knutsson
(1988) for identification of platform-on-anvil characteristics).
Freehand platform: a core knapped with direct percussion using
elastic support, i.e. a hand (Driscoll 2011; Knutsson 1988).
Bipolar-on-platform: bipolar cores identified as having originally
been knapped as platform cores.
Platform-on-bipolar cores: platform cores identified as having
originally been knapped as bipolar cores.
Radially split: These are pieces that are often shaped like a segment
of an orange, and in quartz knapping can result from both bipolar
and direct percussion (Knutsson 1988).
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Term

Description

Cortex

While quartz does not form cortex in the same manner as flint, the
term is used here as a shorthand for the exterior surface which
becomes altered due to weathering, natural abrading and so
forth.

Cortical core/
debitage

A piece with at least 1% of the exterior surface covered with
cortex.

Debitage

Debitage refers to all ‘removals resulting from the knapping of a
core, i.e. to all flakes in the broader sense of the term: those
resulting from preparation, potential tool blanks, and all waste
products’ (Inizan et al. 1999, 138). Therefore debitage also includes
tool types formed on flakes or debris.

Debris

‘[S]hapeless fragments whose mode of fracture cannot be
identified, and which cannot be assigned to any category of
objects’ (Inizan et al. 1999, 138).

Direct percussion

Direct percussion is a technique whereby a core is struck at an
angle of less than 908, which removes debitage from the core. This
distinguishes itself from bipolar percussion where the striking
angle is around 908.

Platform

Shorthand for striking platform: the area on a flake which received
the strike during knapping.

Platform core/
debitage

Platform core/debitage is a shorthand phrase for direct percussion
core/debitage.
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