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ARTICLE INFO ABSTRACT

Keywords: Our understanding of the Neolithic of southern Britain has been largely based on the interpretation of monu-
Neolithic settlements mental landscapes such as those around Stonehenge and Avebury. The remains of domestic structures dating to
Avebury

the Neolithic are rare, and when found, are often associated with small assemblages of material culture. The most
common forms of settlement evidence are unstratified artefact scatters, which have little evidence of associated
structural remains. As a result, our understanding of Neolithic settlement is poor. We have limited knowledge of
what craft and subsistence activities were associated with them, and we do not know how quotidian practices
were organised at a settlement or landscape level.

Taking the West Kennet Avenue Occupation Site as an example, this paper will show how use-wear analysis
can be combined with a detailed technological analysis to reveal details of the character and temporality of a
Neolithic settlement. The use-wear analysis will focus on the assemblage of microdenticulates from the site. It
further explores the character and potential contact material related to Polish 23, the distinctive use-polish that
occurs on these tools, and shows how the combination of spatial analysis and use-wear analysis can separate
different episodes of occupation in a scatter of unstratified artefacts. The results provide crucial insight into the
history of settlement in the Avebury landscape and shed further light on the character of use of micro-
denticulates, supporting the argument that they were used for processing plant fibres for the production of

West Kennet Avenue
Artefact Scatters
Microdenticulates
Polish 23

Use-Wear Analysis

textiles.

1. Introduction

The character of Neolithic settlement remains in Britain varies
geographically. In the north of Britain, in Scotland, and particularly in
the Orkney archipelago, there are significant numbers of excavated
Neolithic houses and settlements, some of which are stone-built and
have outstanding levels of preservation (e.g. Childe, 1931; Ritchie,
1983; Richards, 2005; Richards and Jones, 2016). In the south of Britain,
the remains of Neolithic houses are much less common, and being made
out of timber, wattle and daub, their remains are often ephemeral, as
shown by examples of Neolithic houses at Whitehorse Stone, Kent
(Booth et al., 2011), Kingsmead Quarry, Berkshire (Chaffey et al., 2016),
and Yarnton, Oxfordshire (Hey et al., 2016). In many cases, truncation
by the plough means that all we are left with are clusters of pits, post-
holes, and stake-holes, which have been hard to interpret, leading to
disagreements amongst archaeologists about the role of houses in the
Neolithic of southern Britain (Darvill 1996; Thomas 1996; Smyth 2014,

1-10).

Whilst the remains of domestic architecture have been hard to locate,
evidence of prehistoric settlement is widespread across southern Britain
in the form of artefact scatters that have been brought up by the plough,
or lie undisturbed and buried by processes such as alluviation and col-
luviation (Richards, 1990; Schofield, 1991; Woodward, 1991). These
scatters are often palimpsests of material derived from activity spread
over millennia. As such, they are difficult sources of data to work with
and the analysis of these scatters has proved hard for archaeologists to
interpret or to synthesise into broader accounts of the period (Chan,
2003). In recent years, the lack of impact that the analysis of artefact
scatters has had on archaeological narratives lies in stark contrast to the
manner in which Bayesian modelling of radiocarbon dates, isotope an-
alyses, and aDNA analysis have driven forward our understandings of
chronology and human mobility at ever finer scales of resolution (e.g.
Olalde 2018; Whittle et al., 2011; Parker Pearson et al., 2019).

Despite the transformational knowledge produced by advanced
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analytical techniques, they all rely on material excavated from well-
stratified archaeological deposits, and thus they generate an under-
standing of the Neolithic drawn from a highly restricted range of con-
texts, such as pits and burials. We expend a great deal of resources on the
analysis of material from these contexts whilst marginalising other
forms of evidence. Yet, taking recent excavation in the Stonehenge
landscape as an example, the amount of worked flint in the ploughsoil is
generally comparable, or greater than, the amount of flint found in the
archaeological features found beneath it (Mitcham, 2022, Table 8.1;
Chan, 2022, 9.4). Therefore, it remains important to continue to analyse
unstratified artefact scatters, and to develop methodologies to improve
that analysis. This paper seeks to do this by exploring the potential for
use-wear analysis to understand the character and spatial organisation
of craft activities across an artefact scatter known as the West Kennet
Avenue occupation site (WKAOS).

The analysis will focus on microdenticulates, a type of tool with
highly characteristic wear traces. Identifying the activity associated with
these traces has been an enduring conundrum in use-wear studies for
many years (Hurcombe, 2007; Juel Jensen, 1994; Van Gijn, 1990). The
intention here is not to finally solve the riddle, but to approach the
question from a different angle. In most previous cases, the analytical
focus has been on the analysis individual tools removed from their
archaeological context (c.f. Hogberg, 2016). The approach here is to
analyse an assemblage of microdenticulates from a single site to see if
their spatial distribution provides any insight into how the objects were
used on the site. Analysing an entire assemblage of these tools also
provides an opportunity for the detailed study of the character of for-
mation of their distinctive polish. It is hoped that these two elements of
analysis will bring us closer to identifying the process that the tools were
used for and the materials that were involved in it.
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2. The West Kennet Avenue occupation site and its assemblage

2.1. Avebury, the West Kennet Avenue and the West Kennet Avenue
occupation site

The Avebury landscape provides the setting for one of the most
impressive complexes of Neolithic and Early Bronze Age monuments in
Europe (Gillings et al., 2008). At its heart lies the henge of Avebury, the
main phase of which dates to around 2500 cal BC (ibid., 203; 2019, 361;
Pollard and Cleal, 2004; c.f. Pitts and Whittle, 1992) in the later part of
the Late Neolithic (2900-2400 cal BC). The monument is one of the
largest henges in Britain and encloses the world’s largest stone circle
(Gillings et al., 2019, 359). Running south from Avebury, is the West
Kennet Avenue (Smith, 1965), which was originally a 2.3 km long
avenue of paired standing sarsen stones leading to a timber circle known
as The Sanctuary (Fig. 1: Cunnington, 1931; Pollard, 1992; Pitts, 2001).
The monument complex stands alongside Stonehenge as one of the
defining features of Late Neolithic Wessex.

In 1934, Alexander Keiller set out to trace the line of the stones in the
West Kennet Avenue’s northern third, which at that point in time had
mostly been removed or had fallen over. In the process of the excavation
Keiller’s team came across an abundant scatter of pottery and flint,
including over 1000 tools (Smith 1965, 236-242), which lay in a distinct
horizon roughly 0.3 m below the turf. The scatter, which was named the
West Kennet Avenue occupation site was spread along a 140 m stretch of
the avenue and was associated with two Neolithic pits and 10 pits or
possible post-holes (ibid., 210-216), a relatively small number of fea-
tures given the size of the scatter. The artefacts that made up the scatter
included small amounts of Early, Late Neolithic and Beaker pottery and
worked flint, but the majority dates to the Middle Neolithic (3400-2900
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Fig. 1. Plan of the Avebury monuments and the location of the West Kennet Avenue occupation site.
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cal BC), therefore indicating that the main occupation of the site pre-
dated the mid 3rd millennium BC construction of the West Kennet
Avenue.

From 2013 to 2015 Joshua Pollard and Mark Gillings conducted a
series of excavations on the site to further explore the context of what
was understood to be an outstanding artefact scatter (Fig. 2; Pollard
et al. in prep). In keeping with the results of the previous excavation of
the site, they revealed an extensive artefact scatter associated with a
series of pits and stake-holes. One pit, F.55, produced a radiocarbon date
of 3086-2905 cal. BC (SUERC-70788; Pollard et al. forthcoming).

Crucially, the Pollard and Gillings excavation was conducted on a
grid of 1x1m squares, with all material being dry sieved through a 10
mm mesh, giving good confidence in both the level and consistency of
artefact retrieval, and allowing for the spatial analysis of artefact dis-
tributions. One of the principal aims of the excavation was to understand
the practices and processes that had affected the formation of the scatter,
which was notable for the outstanding condition of its artefacts.

Details of the excavation and its results will be published elsewhere
(Pollard et al. in prep), but in summary, it showed the high analytical
potential of the WKAOS scatter based upon the following factors:
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1. The area had rarely been ploughed, and then only superficially,
meaning that the scatter was relatively undisturbed and, despite
being worm-sorted down through the topsoil, had maintained its two
dimensional spatial integrity.

2. The scatter is multi-period, but material from different periods oc-
curs in spatially distinct areas, rather than on top of one another.

3. The artefacts are in excellent condition, and due to localised decal-
cification of the soil, the flint artefacts exhibit little patination, a rare
occurrence on chalkland sites. The lack of patination greatly en-
hances the potential for the use-wear analysis of the assemblage.

Mainly due to the systematic spatial recovery of the artefacts, it is the
Pollard and Gillings assemblage that will form the basis of the current
analysis.

2.2. The West Kennet Avenue occupation site assemblage

The Pollard and Gillings WKAOS assemblage consists of 16,399
pieces of worked flint. The assemblage is dominated by debitage prod-
ucts, as well as tools such as scrapers, awls, chisel arrowheads, and

0 50m
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Fig. 2. The layout of the 2013-2015 WKAOS excavation trenches.
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microdenticulates. Chronologically, the material is mixed, with Meso-
lithic, Early Neolithic, Middle Neolithic, Late Neolithic and Beaker/
Early Bronze Age artefacts all being present. As with Keiller’s assem-
blage, the majority of diagnostic artefacts are Middle Neolithic in date.
This material not only includes diagnostic tools, such as chisel arrow-
heads, but also cores and debitage products from the production of
Levallois flakes, which were used as blanks for producing chisel ar-
rowheads and scrapers on the site.

A detailed techno-typological and spatial analysis of the flint
assemblage has been conducted by the author and will be reported in
detail in Pollard et al. (in prep). This paper details a further stage of
analysis involving the application of use-wear analysis to the micro-
denticulates in the assemblage.

2.3. Microdenticulates, use-wear analysis and polish 23

Microdenticulates, also known in Britain as serrated flakes, are
usually made on blades or blade-like flakes, with the denticulations
normally being formed on one and sometimes both lateral margins
(Fig. 3). The denticulated lateral margins are most often straight, or
slightly concave. The tool is characterised by the small size of their
denticulations, with 10 or more occurring every 10 mm along the
denticulated edge of the tool (Fig. 4). Geographically, microdenticulates
occur on Neolithic sites across NW Europe into Scandinavia, occurring in
Britain, France, Denmark and Sweden (Bocquet, 1980; Juel Jensen
1994, 50-68; Hurcombe, 2007; Hogberg, 2016).

In southern Britain, microdenticulates are one of the tools that
characterise Early Neolithic assemblages, particularly those from cau-
sewayed enclosures such as Etton (Pryor, 1998) and Windmill Hill
(Smith, 1965, 91), and pit sites such as Hurst Fen (Clark 1960) and
Kilverston (Garrow et al., 2006). Their use continues through the Middle
Neolithic and into the earlier part of the Late Neolithic, occurring in
Grooved Ware pits such as the Woodlands (Stone, 1949; Stone and
Young, 1948) and Ratfyn (Stone, 1935) pits in Wiltshire.

Across their geographic distribution, the tools are strikingly ho-
mogenous morphologically, and appear to be even more homogenous in
terms of their wear traces. These traces have been described in detail in
Juel Jensen’s (1994) seminal study of microdenticulates from Denmark,
with the similarities in their wear traces apparent in all the countries in
which they occur (e.g. Hurcombe, 2007; Hogberg, 2016), and indeed in
the current assemblage (see below). Moreover, as Juel Jensen (1994, 65-
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Fig. 4. Close up of the ventral surface of the denticulate edge of Object 17.

67) noted, a polish with the same characteristics is also found on
quartiers d’oranges and débitage en frites tools on Linearbandkeramik
sites ( Caspar, 1988; Keeley, 1977; Van Gijn, 1990).

Acknowledging that the contact material on quartiers d’orange had
yet to be identified, Van Gijn (ibid.) referred to the traces simply as
Polish 23. Van Gijn (1990, 85) defined this polish as having a smooth,
“snowfield”-like, highly reflective polish on one side of the tool, and a
rough, matt and heavily striated polish on the other. She also stated that
the spatial correlation of these two distinct sets of traces, combined with
the short length of the traces along the edge of the tool, indicated that
they were caused by a single activity, most likely the working of the stem
of a plant.

Juel Jensen (1994, 65) notes that the traces on microdenticulates and
quartiers d’orange are the same, but does not go on to refer to the former
traces as Polish 23, nor does Hurcombe (2007) or Hogberg (2016).
Nevertheless, Juel Jensen clearly felt that the polish on both types of
tools was one and the same, and that position is also adopted here. So,
for the purposes of brevity in the description of these traces, in this paper
the polish that commonly occurs on microdenticulates will be referred to
as Polish 23. A detailed description of this polish as it occurs in the
WKAOS assemblage is presented in the results section below.

Fig. 3. A microdenticulate (Object 17).
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3. Methodology remainder were deemed unsuitable for use-wear analysis, primarily
because of their fragmentary state. Analysing small fragments of the

The assemblage of microdenticulates from the WKAOS consisted of tools was a particular issue because wear traces on this type of tool most

93 tools, of which 68 were subjected to use-wear analysis. The often only occur on a short section of the working edge. Therefore, in

Fig. 5. The stages of development of A-side Polish 23 in sequence from A to H at 200x magnification (scale bars are 100 um). (A = Object 37, B = Object 7, C =
Object 42, D = Object 6, E = Object 11, F = 9, G = Object 29, H = Object 17).
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cases where no traces were identified on a small tool fragment, it was not analysis and were spot cleaned using isopropyl alcohol during the

possible to confidently determine whether the tool was used or unused, analysis. All surfaces of all tools were inspected for wear traces using a

rendering observations from such objects invalid for the current stereo microscope (Leica M80), followed by high power incident light

analysis. microscopy (Leica DM1750). Micrographs were taken using a GXCAM-
The tools were washed with warm water and detergent prior to U3PRO 20MP camera and were stacked using Helicon Focus 8.

NGt A
Eias

-

Fig. 6. The stages of development of B-side Polish 23 in sequence from A to H at 200x magnification (scale bars are 100 um). (A = Object 37, B = Object 14, C =
Object 7, D = Object 42, E = Object 14, F = Object 11, G = Object 4, H = Object 2).
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4. Results
4.1. Use-wear analysis results

4.1.1. The microdenticulates

In the WKAOS assemblage 48 % (n = 45) of microdenticulates have
denticulations formed on the left lateral margin, 43 % (n = 40) on the
right lateral margin, and 9 % (n = 8) on both lateral margins. The
average number of denticulations on the edges of the tool varies from 10
to 15 per 10 mm, with the average being 11 denticulations per 10 mm.
The denticulations are nearly always struck from the ventral surface of
the blank, so morphologically the teeth of the tool typically have a flat
ventral surface, and a topographically varied dorsal surface formed by
the negative facets of the denticulation removals. The working edge of
the tools is normally straight or slightly concave in plan, with an average
edge angle of 30°, which reflects the selection of thin blade or blade-like
blanks.

A catalogue of the objects included in the analysis is presented as
Supplementary Information.

4.1.2. Use-wear traces

In terms of wear traces, 62 % of the 68 analysed microdenticulates
exhibit traces of use. Of the tools with traces, 76 % (n = 32) exhibited
traces on both the dorsal and ventral surfaces of their use-edges. Those
with traces on only one surface tended to be tools with only minimal
signs of use where polish had not yet fully formed. The presence of tools
that had been discarded at different stages of use provided the oppor-
tunity to catalogue the development of Polish 23 (Figs. 5 & 6). As with
all polishes, this shows the difficulty in determining polish type during
their early stages of its development. Confidence in the identification of
the less developed examples included in Figs. 5 & 6 came mainly from
the fact that the reverse side of the use-area had more identifiable traces
on them (e.g. an identifiable B-side polish on one side can be linked to a
barely developing A-side polish on the reverse side), as well as the fact
that the traces on the tools are remarkably consistent.

4.1.2.1. Use-polish — Development and character. The character of the
use-polish was extremely consistent across the tools with Polish 23 being
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present on 93 % (n = 39) of all used microdenticulates. In addition to
Polish 23, in 5 % (n = 2) of cases traces were not well developed, and so
could only be more broadly identified as being a plant contact material,
and in 2 % (n = 1) of cases the contact material could only be identified
as being soft.

The polish on microdenticulates has been previously described by
Juel Jensen (1994), but it is worth describing again here in relation to
the current assemblage. The polish has an A- and a B-side, which are
distinctly different to one another. The A-side polish, the side that is in
primary contact with the worked material, has a rough texture and a
diffuse distribution where it extends into the interior of the object
(Fig. 5). The polish develops first on higher topography, but will ulti-
mately penetrate high and low topography and, when developed, will
cover both the teeth of the denticulated edge and the interstices between
them. The polish is normally associated with edge rounding and a strong
transverse directionality that develops relatively early on in the polish
formation. It is reminiscent of dry hide polish, but when fully developed
the polish is brighter and smoother than hide polish, with the appear-
ance of a plant polish. Comparison with Juel Jensen (1994, Plate 45)
suggests that the most developed A-side polish within the current
assemblage is actually the mid-stage in the development of the polish
with further use eventually leading to a smooth metallic polish with
strong directionality.

The B-side polish has a completely different character to the A-side
polish. It occurs almost solely on the teeth of the denticulations and not
the interstices between them (Fig. 7). When fully developed it covers
both high and low topography and the whole area of the individual
teeth. The polish itself is well-linked, reflective, metallic, and bright with
a distinct undulating “snowfield” texture and is associated with
numerous striations orientated in multiple directions. The striations do
not appear to always be associated with a particular direction of tool
motion, and the polish itself only exhibits directionality when most
strongly developed (Fig. 6). The polish is typically associated with some
degree of edge rounding.

The polish on the edge of the microdenticulates in the assemblage
typically extends over an area of 10-20 mm on the edge of the tool, with
the location of the A- and B-side polishes correlating closely to one
another in all cases. In several cases where Polish 23 was only weakly

Fig. 7. The distribution of B-side polish on the teeth of Object 17 at 100x magnification (scale bar is 200 pm).
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developed, it was clear that the B-side polish formed faster than the A-
side polish (e.g. Object 13, 23 & 24; Fig. 8). This is slightly counterin-
tuitive given that the A-side is the contact side of the tool and thus
presumably subject to greater forces between the tool and the contact
material. The presence of distinct A- and B-side polishes, however, in-
dicates that during use, the material that was driven up over the upper
edge of the tool was different to that which passed under the lower edge
of the tool. For example, the remnants of the woody part of the stem may
have been driven up over the top of the tool, whilst the fibres were
drawn over the lower part of the tool. The difference in the speed of
polish development between the two surfaces indicates that the part of
the material that contacted the B-side was prone to developing polish
faster than that which contacted the A-side. This may have not only been
due to the part of the plant that the two sides were in contact with (the
woody part vs. fibres), but also due to any additives that were involved
in the treatment of the plant before fibre processing, and to some extent
the angle that the tool was being used at.

4.1.2.2. Directionality. On tools where use-polish was identified, the
direction of use was transverse in 76 % (n = 32) of cases, longitudinal in
5 % (n = 2) of cases, transverse and longitudinal in 5 % (n = 2) of cases,
and unidentifiable in 14 % (n = 6) of cases. It is therefore clear, as in
other examples of this type of tool, that the tool was used transversely,
most likely with plant stems or fibres being drawn over the edge of the
tool.

Given the predominance of transverse tool use on microdenticulates,
it is worth examining more closely the tools that differ from this typical
use. Of the four tools that exhibit some kind of longitudinal direction-
ality, two (Object 4 and Object 20) have heavy post-depositional surface
modification and the traces associated with the longitudinal direction-
ality are weak and difficult to identify to a contact material. Object 14
shows a sequence of denticulating retouch, longitudinal use, and then
typical Polish 23 transverse use. The longitudinal directionality is
associated with a polish that is moderately well-developed and is a
moderately bright well-linked plant polish with some pitting (Fig. 9).
This polish does not penetrate the lower topography of the edge and is
interpreted as being from the cutting of a ligneous plant. This is the only
example of the serrated edge of a microdenticulate in the assemblage
being used to cut or saw something.

The remaining example of a microdenticulate with longitudinal
directionality is Object 65. This object has a lightly-developed polish
with clear longitudinal directionality, but in this case it occurs on the
opposite lateral margin from the denticulated edge, which itself has no
sign of use (Fig. 10). The polish stretches along the length of the left
lateral margin and is diffuse, extending approximately 1 mm into the
interior of the flint. The polish is patchy, but where most-developed it is
moderately bright, has volume, penetrates into the lower topography of

Journal of Archaeological Science: Reports 57 (2024) 104686

the surface, and is associated with edge rounding. The edge associated
with the polish has fine edge removals from utilisation all along its edge,
all of which have been “struck” from the ventral surface and were
formed during or before polish development. The polish on the dorsal
surface is weaker, indicating that the flake was used in a cutting motion
whilst downward pressure was being applied from its dorsal surface. The
contact material is unclear due to the limited extent of polish develop-
ment, but is interpreted as being a soft plant material, with the texture
being somewhat reminiscent of the early part of the hide-like stage of
Polish 23. It is therefore possible that its use was related to the same
processing activity.

4.1.2.3. Duration of use. The use-area for the WKAOS microdenticulates
is typically 10-20 mm in length, which is even shorter than the 15-35
mm average that Juel Jensen (1994, 59) describes on Danish micro-
denticulates. The short length of the use-area is one of the main factors
that has been used to argue that the material that was being processed
was plant fibres (ibid., 66; Van Gijn, 1990, 85). I take the short length of
the use-area, combined with the fact that most examples have only one
use-area that at most takes up one half of the denticulated edge, to
indicate that the WKAOS tools have been used in a single episode of use.
Defining what the length of that single episode of use was will always be
difficult, but the different levels of polish development indicates that
this varied between tools. Therefore, the period may have been an hour
or two, or a day’s work. In this regard, it is worth noting that Hurcombe
(2007, 60), after a series of microdenticulate replication studies, found
that polish was still not fully formed after six hours of use, although we
might expect that polish development would occur faster if the tool was
in the hands of someone with lifelong experience of the task.

Regardless of the exact duration, the single-use hypothesis is based
upon the fact that it seems unlikely that if a tool was picked up to be
reused, the user would each time continue working on exactly the same
part of the tools’ edge. Some insight into this can be given by those few
tools that differ from the norm and exhibit more complex use-lives. Four
microdenticulates (Objects 14, 17, 27 & 59) have denticulations and
Polish 23 on both lateral margins and therefore have been used on two
edges (Fig. 3), although the duration of time between the use of each
edge is not known.

Although it has only one working edge, Object 29 (Fig. 11) exhibits a
more complex use-life than these other tools. It has denticulations
worked along the length of one concave lateral margin, but unusually
the denticulations are struck from the ventral surface on the distal half of
the lateral margin, and from the dorsal surface on the proximal half of
the lateral margin. The wear traces indicate that the tool was used with
the contact side of the tool being the ventral surface on some occasions,
and the dorsal surface on others. The B-side polish can be seen dipping
into retouch facets on both the ventral and dorsal surfaces, indicating

Fig. 8. The differential rate of development of the dorsal A-side (left) and ventral B-side (right) polish in the same spot of the edge of Object 24 at 200x magnification

(scale bars are 100 pm).
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100um

Fig. 9. Longitudinal polish on the edge of Object 14 at 200x magnification (scale bar is 100 pum).

Fig. 10. Longitudinal polish on the edge of Object 65 at 100x magnification (scale bar is 200 pm).

that the lateral margin had been denticulated from both the ventral and
dorsal surfaces prior to the main episodes of tool use. In addition to this,
and in keeping with these observations, the tool is also unusual in having
two distinct use-areas on one edge, both of which are longer than the
average use-areas of microdenticulates on the site. The evidence,
therefore, strongly suggests that this was a tool that had been used for an
extended period, most probably spanning several episodes of working
and involving flipping the tool over multiple times. The fact that the
traces on Object 29 are distinctly different to most other tools in the
assemblage, indicates that normally this was not the case.

The short use-life of many of these tools is also backed up by those
examples that have only weakly developed polish on their edges, and

furthermore, judging by micrographs in Juel Jensen (1994, Plate 45) it
seems that in no cases the WKAOS microdenticulates were used to the
extent that the A-side polish became fully developed.

4.2. Spatial analysis results

Having looked at the possible uses of the microdenticulates in the
WKAOS, it remains to investigate their spatial distribution. Worked flint
is spread across all trenches, but with considerable variation in density,
varying from 1 to 299 flints per m?, with an average of 33 flints per m2
(Fig. 12). The highest density of worked flint occurs in Trench 4 where
Middle Neolithic cores, debitage products and tools are also
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Fig. 11. Object 29 showing the wear on B-side polish (photo A) and A-side polish (photo B) on its ventral surface, and A-side (photo C) and B-Side (photo D) on its

dorsal surface. A,B,C & D are at 100x magnification (scale bars are 200 pm).

concentrated, spreading to the southwest into Trenches 3 where den-
sities in the 1 m? plot are artificially lower because of differences in
artefact recovery strategies. The distribution of microdenticulates ap-
pears to be correlated with the spread of Middle Neolithic artefacts with
the majority spread evenly across Trenches 3, 4 & 6, and with a second
distribution spread across the northern part of Trench 2. A different
pattern emerges when the degree of wear on microdenticulates is added
to the distribution, however, with used microdenticulates occurring in a
distinct curvilinear distribution across the southern part of the site
(Fig. 13).

5. Discussion
5.1. Polish 23 and the use of microdenticulates

The traces on the microdenticulates are consistent with those re-
ported elsewhere (Hurcombe, 2007, Hogberg, 2016), and indeed on LBK
quartiers d’orange tools (Keeley, 1977; Van Gijn, 1990), in terms of their
polish formation, A- and B-side polish character, edge rounding, topo-
graphic distribution and the short length of the use-area. The repeated
correlation between the location of the A- and B-side polishes has been
argued by Juel Jensen (1994, 66) and Van Gijn (1990, 85) to indicate
that they were generated simultaneously as part of a single process, and
this conclusion is further supported by the WKAOS assemblage.

Past difficulties in replicating Polish 23, combined with the differ-
ence between the A- and B-side polish, point to the process being com-
plex in terms of the pre-treatment of the plant by something like retting
(Hurcombe, 2007). Juel Jensen (1994, 67) suggests that the wear traces
indicate the use of additives, such as ash, in the treatment process, and
that this type of complex multi-stage processing of plant fibres indicates
that the goal was to produce finer softer fibres for textiles, rather than
cordage for basketry or rope.

Hurcombe (2007; 2008a) conducted extensive experiments using
microdenticulates to work bast from a range of plants. She found that the
best match for the distribution of polish on microdenticulates, where the
B-side polish is limited to the teeth and not the interstices between them,
was to use the tool at a shallow angle to remove fibres from the woody
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part of stems that were still relatively intact (Hurcombe, 2007, 62). This
would suggest that the process in question was somewhere between
scutching and hackling, which are techniques for removing the stem and
bark, and to separate out the fibres of a plant respectively, and are
widely recorded in ethnographic and historical accounts of flax (Linum
usitatissinum) and hemp (Cannabis sativa) fibre processing (Anderson
Strand 2012, 26-27; MacFadyen, 2009).

The ability to tease out fibres without damaging them is one of the
main advantages of the denticulations on the edges of the tools. Using
these tools effectively upside down, with the dorsal surface and the
negative facets of the denticulations as the primary contact surface,
further helps to prevent the tool from damaging the fibres of the plant by
presenting an edge with varied microtopography with concavities
formed by the denticulation removals. This allows the contact surface to
glide over fibres, whilst the flatter B-side of the tool catches and removes
dirt and the woody remnants of their stems from them.

Although there is some consensus on the type of activity that the
tools were used for, and that the contact material was probably a sili-
ceous plant, there is less agreement on the exact plant in question. Given
the difficulty in replicating the exact type of plant that was involved, it is
worth looking at other evidence for plant use in prehistoric craft activ-
ities in NW Europe. In this respect, due to the preservation conditions
needed for plant fibres to survive, the main issue is the rarity of examples
(but see Good, 2001; Hurcombe 2008b). Hurcombe (2007,49) lists a
range of worked plant materials found in British Neolithic contexts,
which include grass rope, and nettle bindings on a leaf-shaped arrow-
head from the Somerset Levels (Coles et al., 1973), and flax string from
Etton causewayed enclosure (Pryor, 1998).

If evidence of cordage is rare in British Neolithic contexts, the evi-
dence for textiles is even rarer. The situation for the Bronze Age is
slightly better, however, with most preserved Early to Middle Bronze
Age woven fibres being of flax (Linum usitatissinum) or nettles (Urtica
diocia) (Harris, 2020, 162). Due to the outstanding preservation condi-
tions at Must Farm, Cambridgeshire (Knight et al., 2019), we have some
insight into the degree of reliance on plant fibres for making yarns and
woven textiles in the Late Bronze Age. Amongst the collapsed structures
on the site were numerous plant fibres stored for use in the form of
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Fig. 12. The density of worked flint across the 2013-2015 excavation trenches.

carefully prepared bundles of flax fibres, and thin threads (<1mm
diameter) wound around wooden dowels. The remains of finely woven
textiles of flax were also found (Harris and Gleba forthcoming).

Further afield, the Late Bronze Age Lusehgj textile from Denmark
(Bergfjord et al., 2012) made from woven threads of nettle, shows the
continued use of wild resources for making textiles. Van Gijn (2010, 85-
88) also suggests that flax and nettles were the most likely plant fibres
used for textiles in the context of the Dutch Neolithic and Bronze Age.

Therefore, if it is accepted that microdenticulates were being used to
process plant fibres for textiles, the most likely plants in question are,
and in truth have always been considered to be, nettles and flax. This
remains the case despite the difficulties in replicating Polish 23 using
these plants. Although the traces, particularly the B-side polish, has not
been fully replicated, Van Gijn (2010, 105-106) found that the closest
match in her replication studies on quartiers d’orange tools was scraping
flax and nettle stems, and Hurcombe (2007, 60-1) found that the closest
match in her microdenticulate replication studies was scraping nettle
stems.
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5.2. Microdenticulates and the West Kennet Avenue occupation site

It is most likely that the majority of artefacts that make up the
WKAOS artefact scatter were originally deposited onto the land surface
as an accumulation of midden material, as is the case at the better
preserved, though somewhat exceptional, Neolithic settlement site of
Durrington Walls (Chan, 2009; Parker Pearson et al., In prep). The fact
that the distribution of used microdenticulates on the site shows such a
marked contrast with the overall density of the rest of the flint assem-
blage is a strong indication that their use relates to a different phase of
activity than the major episodes of middening. This in itself is significant
as, without the addition of use-wear analysis, separating out different
phases of activity in what is essential a scatter of unstratified artefacts,
would be impossible.

Although we are not sure what plant microdenticulates were being
used to work, flax and nettle are good contenders. Depending on the
processing techniques used to remove fibres and the quality of fibre that
was sought after, flax has been historically harvested between mid-
summer and late autumn (Andersson Strand 2012, 25; Harris and
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Gleber forthcoming, 519; MacFadyen, 2009), and Hurcombe (2007, 50)
suggests that nettles may have been harvested similarly. This provides a
relatively broad seasonal range for when people may have been working
plant fibres at the WKAOS. Given the current lack of alternative sea-
sonality data, this provides useful information about the occupation of
the site.

Anthropogenic soils, such as middens, are typically enriched in ni-
trogen and phosphates (Eidt, 1985; Kolb, 2017; Wells et al., 2000),
conditions which many plants, and especially nettles, thrive in (Hur-
combe, 2014, 5). Abandoned areas of settlement, and particularly
middens, therefore, would have attracted stands of nettles that are likely
to have grown taller than those in the surrounding area. Given the often
ephemeral nature of the structural components of Neolithic houses in
southern Britain, it is possible that the location of abandoned settle-
ments were more visible from the growth of plants like nettles, than they
would have been from their structural remains, particularly if at the end
of their life houses were decommissioned and partly or wholly decon-
structed as they had been at Durrington Walls (Parker Pearson et al., In

prep).
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The Neolithic practice of ploughing middens in situ and cultivating
them, is evidenced at Tofts Ness, Orkney (Guttman 2005; Guttman et al.
2005), and similar suggestions have been made for the Knap of Howar
(Ritchie, 1983) and the Links of Noltland (Clarke et al., 1978) in Orkney,
and for Hazleton North, Gloucestershire (Macphail, 1990). Neolithic
communities were therefore familiar with the beneficial growing prop-
erties of middens, and if, as seems likely, nettles were a valued source of
fibres for cordage and/or textiles, the affordances for their growth
offered by an abandoned midden, would have certainly been appreci-
ated. This is particularly the case given that taller nettles producing
longer fibres would have been highly beneficial in the production of
cordage or textiles. Good nettle stands, therefore, would have been
valued and perhaps managed (Van Gijn, 2010, 89).

Bearing this in mind, it is worth returning to the distribution of the
used microdenticulates at the WKAOS. The distribution appears to show
that at some point people were working plant materials in an arc, or
potentially a broad circle. If the material they were working was nettles,
one possibility is that they were working in this arrangement because
they were working around the fringes of an abandoned or temporarily
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abandoned settlement upon which stands of nettles had grown. This
could either be seen as the managed or opportunistic use of a valued
resource, part of a process of commemorating or even reopening a set-
tlement, or a mixture of the three.

Future analysis will examine the use-wear of other elements of the
assemblage to see if the spatial patterning of other used tools reflects the
distribution of used microdenticulates, the bulk of the assemblage, or
perhaps a different pattern and phase of occupation entirely. In the case
of microdenticulates, if we accept that their use on the site is not
contemporary with the main phase of Middle Neolithic occupation, it is
necessary to consider when their use occurred. The tools themselves do
not help as they have a broad date range, making it difficult to assess
what date their use might relate to. However, on the balance of proba-
bility, it seems likely that they date to after the abandonment of the
settlement. It is more difficult to say whether the period after its aban-
donment was a few years, decades or more. It is even possible that the
clearance of vegetation was part of the early marking of the routeway
that would eventually become the West Kennet Avenue.

6. Conclusions

The objectives of this analysis were twofold. Firstly, the goal was to
investigate the use of microdenticulates and the activity that generated
Polish 23. Secondly, the aim was to explore the potential for use-wear
analysis to investigate an artefact scatter. The objectives were inter-
linked, with the examination of microdenticulate tool use relying on the
spatial analysis of the objects within the scatter, and the understanding
of the spatial patterning of artefacts relying on the results of the use-
wear analysis.

Although the exact task involved in generating Polish 23 remains
unknown, and will do until the traces have been successfully replicated,
the analysis provides further insight into the character of polish for-
mation and the potential duration of use of the tools, as well as devel-
oping an argument for the material that was being worked to have been
nettle fibres. Even if it is not yet clear whether nettle is the contact
material, the argument for use of microdenticulates and quartiers
d’orange for the processing of fibres for textiles is persuasive. If this is
accepted, it elevates these humble tools, as it links them inextricably
with the production of material culture that would have been central to
the expression cultural identity of Neolithic communities. Whilst the end
product of the process may have been the most visible aspect of that
expression, choices made at every step of the chaine opératoire would
have been deeply ingrained in material traditions which were also
culturally specific. In this respect, the similarities in the tool form and
use of microdenticulates across large swathes of Neolithic Europe is
another revealing aspect in the study of the spread of Neolithic practices
and ideas.

In terms of understanding the WKAOS, the analysis raises the pos-
sibility that use-wear analysis can be used to differentiate phases of
activity within an unstratified artefact scatter. Furthermore, it suggests
that the locale of the settlement site remained a significant place after its
abandonment. It is possible that it retained its significance, not only
because it was a useful source of plant fibres, but because those fibres
were connected to the memory of the settlement itself. This is particu-
larly significant given that the working of vegetation that grew up over
the settlement site may have been one of that ways in which it remained
in folk memory until it was incorporated into the route of the West
Kennet Avenue some four to six centuries later.
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