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Experimental archaeology and use-wear analysis are methods used together to understand
aspects of an object's life, such as manufacture and use. This paper demonstrates the
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benefits of analysing use-wear through experiments. It presents the results of experiments
which were carried out to test the use of battle-axes and axe-hammers. Most notably, the
paper presents the new discovery of a previously unknown use-wear formation, the ‘three-
group-arrangement’. This is a formation of wear on bladed implements which forms in the
early stages of use - in contact with wood using chopping motions. Its discovery was only
possible through the analysis of wear development throughout experiments. This use-wear
formation was analysed on stone battle-axes and axe-hammers from the northern British
Isles, c. 2200 - 1500 BC and allowed an interpretation of their use which was not previously
possible for several artefacts in this assemblage. The discovery of this wear pattern
significantly adds to the knowledge of use-wear formation on bladed and perforated, ground
and polished stone implements which have previously been overlooked. It allows the
previously unfeasible interpretation of less developed wear, formed during the early stages of
use in contact with wood. The results demonstrate the importance of analysing the changing
use-wear formations throughout experiments to understand the formation of use-wear
patterns on implements in the archaeological record.

The paper
presents the discovery

Introduction

A battle-axe (See Figure 1) is a stone implement that is less

than 190mm long and 80mm broad with a perforation, butt

of a previously and a blade (Roe, 1966). The highly polished nature and small

unknown use-wear perforations of British Early Bronze Age (EBA) battle-axes have

formation, the ‘three- resulted in interpretations of their non-functional nature. The

group-arrangement. presence of many in funerary contexts has led to

This is a formation of
wear on bladed
implements which
forms in the early
stages of use - in
contact with wood
using chopping
motions.

understandings that they are purely ceremonial, perhaps
associated with an elite (for example Saville & Roe 1984; Smith,
1926; Mortimer, 1905; Greenwell, 1877; for the Continental
studies of elite see: Brumfield & Earle 1987; Lekberg, 2002, p.
68). These stereotypical interpretations were often influenced
by an awareness of the battle-axe and single grave cultures in
Europe, which saw the placement of battle-axes in burials as
an indication of their elite nature.

Axe-hammers (See Figure 2) are differentiated from battle-axes by size, they are stone
implements with a blade, butt and perforation and are greater than 190mm long and 80mm
broad. Axe-hammers have been thought of as neither functional nor prestigious, being too
large and crude (Leahy, 1986; Pegge, 1773). Suggestions for the use of axe-hammers in
woodworking, agricultural, and metal ore preparation roles also exist (Roe, 1967, p. 69;
Bradley, 1978, p. 13). Yet, prior to the author's PhD research (Roy, 2019, 2020), an accurate
scientific assessment of use of both battle-axes and axe-hammers in northern Britain and the
Isle of Man had not occurred (Roe, 1966, 1968, 1979; Fenton, 1984, 1988).



This article uses the results of experiments conducted using replica battle-axes, as part of the
authors PhD research, to demonstrate the importance of analysing use-wear throughout
experiments, rather than only at the end of the experiment. It presents the discovery of a new
use-wear formation, the ‘three-group-arrangement’, which forms in the early stages of use of
a bladed stone tool in contact with wood using chopping motions. This discovery significantly
enhances the understanding of use-wear development on bladed, ground and polished stone
which have received less attention than grinding stones and flaked stone (Adams, 1993, 2003,
2010, 2014; Wright, 1992; Dubreuil, 2004; Hamon, 2008; Adams et al., 2009).

Method

Today, experimental archaeology is a common and fundamental method used by
archaeologists to test their hypotheses and understand processes in the life history of
artefacts (Dolfini and Collins, 2018, p.36; Mathieu & Meyer, 2002). These include the
effectiveness of tools and objects at performing specific tasks, the manufacture of materials
and artefacts, and processes of construction and farming. The labour investment,
organisational requirement and social implications behind a labour force can also be better
understood experimentally (Comendador et al., 2018; Martinén-Torres, 2002; Carrell, 1992,

pp. 4-5).

Six experiments used replica stone battle-axes and axe-hammers to assess the formation of
wear on ground and polished bladed stone implements and their effectiveness during use.
Never had the uses of British battle-axes and axe-hammers been tested scientifically. The
experiments aimed to establish the effectiveness of these implements and to understand if
their form follows their presumed non-functionality (Saville & Roe, 1984, p. 20). A further aim
was to understand the development of use-wear during use, which was then compared with
the battle-axes and axe-hammers in the archaeological record to further understand their
possible uses (see Roy, 2019, 2020 for more information on use-wear analysis results).

This paper will focus on the two experiments conducted using replica battle-axes, both in
contact with wood - splitting logs into smaller pieces ideal for firewood and felling tree
branches - to demonstrate the benefits of analysing use-wear formation throughout
experiments. The use and effectiveness of British battle-axes and axe-hammers have not
previously been assessed experimentally or by using use-wear analysis. However, non-
perforated bladed stone implements, such as Neolithic stone axes and adzes, have been
tested numerously over the past 100 years. More recently, Mathieu and Meyer demonstrated
that wood type affected the time it took for stone axes to fell trees, with hardwoods taking
longer than softwoods (Mathieu & Meyer, 1997, 2002). The use of a replica Neolithic stone
adze to fell an oak tree, 42 cm in diameter, by cutting notches around the trunk (Elburg et al.,
2015) concluded that it was feasible to use this type of stone implement to fell hardwood
trees with large diameters successfully. The recent Huize Horsterwold and Vlaardingen
Neolithic house experiments by Leiden University used Neolithic polished stone axes to chop



tree branches for the construction of a Neolithic longhouse attributed to the Vlaardingen
Culture. They found that stone axes were effective and fast tools when used to chop trees,
although implements of other material were also effective, such as bone and antler axes and
adzes (Wijnen et al., 2018; Van Gijn & Pomstra, 2016). Moreover, microwear analysis of stone
axes from across the globe has suggested that many of these implements were used as tree
chopping (Mills, 1993; Yerkes et al., 2003; Yerkes and Berkai, 2013; Masclans Latorre et al.,
2017) and earth working tools (Macdonald et al., 2019).

The project applied the established and combined method of experimental archaeology and
use-wear analysis, commonly used to understand tool function (Keeley, 1980; Van Gijn, 1989;
Adams, 1993, 2010, 2014; Lemorini and Nunziante Cesaro, 2012; Marreiros et al 2015). The
experiments aimed to assess the development of wear throughout use to better understand
the use-wear marks analysed on those implements in the archaeological record. Pauses were
taken at specific points (table 1) throughout the experiments to analyse the use-wear at
different stages during use. The replicas were analysed in the field under low magnifications
using a stereomicroscope and casts of the blade tip and edges were also taken using cellulose
acetate (Roy, 2019, 2020) for analysis under high magnifications with a metallographic
microscope in the Wolfson Laboratory, Newcastle University. The combination of low and
high-power approaches allows for a broader range of use-wear to be analysed and therefore
the accuracy of the interpretation is increased (Dubreuil et al., 2015, p. 124). The use-wear
was later compared with the use-wear analysed on the battle-axes and axe-hammers in the
archaeological record to aid the interpretation of their use.

Pauses taken during experimental tests

Analysis Stages Strokes/hits of the implement
1 50

100

200

500

1000

1500

N oo o A WN

2000

TABLE 1: ATABLE TO SHOW THE PAUSES TAKEN DURING THE EXPERIMENTS

Faithful replicas of battle-axes and axe-hammers were made using dolerite from Poortown
Quarry, Isle of Man. They were made by David Horan using modern tools: an angle grinder
with a cutting disc was used to cut the stone into shape; a combination of a grinder with
sanding discs of various grades and a Dremel, a rotary grinding tool, was used to finish the
surface; and the perforation was drilled using a pillar drill with a hole corer. This choice was
made due to resource and time constraints. The experiments were not affected by this choice



as the stone was not weakened by the power tools used, and the replicas were analysed
microscopically before each experiment to understand the production wear caused by this
manufacturing process. The hafts of the replicas were based on examples of axe-hammer
and battle-axes found with their hafts remaining; the battle-axe haft was 700mm in length,
and the axe-hammer haft was 760mm in length (Harding and Young, 1979). The wood used
for the hafts and the experiments represented trees species present in EBA northern Britain
(Dumayne-Peaty, 1999, p. 124; Dark, 2005, p. 608). The experiments used pine (felling tree
branches) and birch (splitting wood for firewood) to manufacture the replica hafts. Due to the
limited accessibility to wood, haft wood type could not be homogenous. Mathieu and Meyer
(1997, 2002) found that the performance of stone axes was different on different tree types,
therefore, the effectiveness of each experiment was assessed to understand if this variable
affected the experiment. It is not within the scope of this paper to discuss the methods of the
experiments further, all of which are discussed in Roy 2019; n. d. and Roy, 2020.

Experiment: Felling tree branches

HOW TO CHOP BRANCHES WITH A STONE BATTLE AXE (AMBER ROY)

Four branches of a pine tree were felled during this experiment. Due to accessibility issues, a
tree could not be sourced to fell in its entirety; however, the same horizontal chopping
motions were used to fell branches, 300-400 mm in diameter (See Figure 3). Battle-axe replica
2 (See Figure 4), type 2 of Roe’s typology (1966) with a slightly expanded straight blade (See
Figure 5), was used for this experiment. The axe was hafted onto a pine haft, 700mm in
length, made from a fresh branch of an appropriate slightly curved shape. Horizontal
chopping motions were used to chop through branches to remove them from the tree. The
branches were just below shoulder height and therefore were easily accessible.


https://www.youtube.com/watch?v=wx2ltY-hy7k&ab_channel=EXARC

Experiment: Splitting wood

HOW TO SPLIT WOOD WITH A STONE BATTLE AXE (AMBER ROY)

This experiment used battle-axe replica 1 (See Figure 6), type 1 of Roe’s typology (1966), to
split logs of semi-dried birch into smaller pieces ideal for use as firewood. The logs were cut
into 300mm lengths using a modern saw before they were split with a vertical chopping
action into four to six pieces, dependant on the diameter of the log (See Figure 7). The
diameters ranged between 100 and 250mm. The semi-dried wood, which had been stored
outside and uncovered for two months, was used for this experiment due to the difficulties in
sourcing a large quantity of fresh wood of the same species.

Results

Despite the past interpretations that British battle-axes and axe-hammers were non-
functional, the experiments determined that battle-axes and axe-hammers can be used
effectively without breakage; they remained effective throughout the experiments. The
experiments also determined that the effectiveness will be increased if the axehead is hafted
correctly and that the efficiency did not differ between chopping pine and birch. Shaping the
top of the haft to the same diameter of the perforation and gently forcing the axe onto it
followed by soaking the haft in water in between use, ideally overnight, created the maximum
possible pressure to hold the axehead in place, an effect known as hysteresis of wood
(Foliente 1995). Doing this meant that the axehead did not spin on the haft during use. For a
more detailed discussion of the findings of the experiments and use-wear analysis, see Roy,
2019; n. d.

Use-wear development throughout use
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The analysis of use-wear development throughout experiments provides essential
information about how use-wear attributes change, thus providing more comparative data
for the interpretation of use-wear on archaeological objects. For example, the ongoing Huize
Hosterwold house experiment carefully documents the house construction, including the
development of wear (Project Horsterwold, 2020). The experiment demonstrated the
effectiveness of using stone axes and adzes for wood chopping trees and wood (Wijnen et al.,
2018); however, the project’s current focus on its research questions means the wear
attributes and its development have not been published.

While there have been experiments using replica stone axes to chop wood (Wijnen et al.,
2018; Mathieu & Meyer, 2002, 1997), before this project, the use of British perforated ground
stone implements had not been tested in this way. Moreover, the wear development through
use had not been documented on this implement type; therefore, the results of the
experiments provide new data for use-wear formation overtime on perforated bladed stone
implements. The benefits of this data were demonstrated during the author's doctoral
research when the experimental use-wear was compared with the wear analysed on battle-
axes and axe-hammers from the archaeological record. These implements were deposited at
various stages of use (Roy, 2020, n. d) which meant that they had differing degrees of wear
development. By analysing use-wear development throughout the experiments, an
understanding of how long it took for different degrees of wear to develop was possible and
knowledge of the processes which led to these use-wear patterns considerably aided the
interpretation of the use of the archaeological axeheads.

Several of the battle-axes and axe-hammers from the archaeological record had less
developed wear; that is, wear that is sparse in density and quantity. Analysis of these
examples under a metallographic microscope revealed that these implements had been in
contact with wood during their use, as indicated by the wood polish on their blades. However,
the sparse nature of the use-wear meant that interpretations of the motions of these
implements during use were uncertain, as such, the specific uses were also unknown. The
experimentally tested tools used in contact with wood provided much-needed data to
interpret less developed wear on bladed implements in contact with wood; analysis of the
use-wear during the early stages of the experiments revealed that wear developed in a
specific pattern. This pattern matched those examples in the archaeological record with less
developed wear, four axe-hammers and six battle-axes (axe-hammers - NMS AH 16: Leith,
Edinburgh; NMS AH 249: Ballavullin; ShM J.93.3: Sherburn; Carlisle 2015.76.7 EF3667:
Woodend / battle-axes - NMS EP 57: Nith Lodge; NMS EP 2: Broomend of Crichie; NMS AH 93:
Cobbinshaw Lock; BM Sturge 471: Holystone; NMS AH 221: Balnagown; Yks Mus 1090.1948:
Cawthorn, Stackyard).

This specific use-wear pattern has been named the ‘three-group-arrangement’. The
arrangement consists of a pattern of three groups of pits on the blade tip, in the centre of the



blade and one towards each corner bifacially. Figure 8 demonstrates this use-wear
arrangement, the black lines indicate the striations on the blade edges, these are bifacial on
both blade edges, and the white dots represent the grain removal pits on the blade tip,
associated with the striations. The pits are sparse in quantity and density and have equally
sparse associated striations, numbering two to four in each striation group, on the bifacial
blade edges. This use-wear pattern developed between 50 and 200 strikes and was visible on
both battle-axe replicas used during both experiments in contact with wood using chopping
motions; felling tree branches used a horizontal chopping motion and splitting wood for
firewood used a vertical motion. For instance, Figure 10a shows two groups of use-wear on
the blade tip and edge, in the centre and towards one corner. The black circles show the
sparse pits and associated striations, the white oval shows use-wear caused by the
manufacture of the replica. Figure 10b displays small patches of superficial grain removal pits
in the centre of the tip with a small patch of shallow striations running from them, see black
circle and lines. This occurs bifacially and in two other groups towards the blade corners, the
white oval shows striations caused by manufacture. Figure 10c shows a central group of
superficial edge damage, pits on the blade tip with a small number of associated striations on
the blade edge, these are bifacial, see black circle; see white circle for manufacture wear.
Contact with pine and birch wood both caused the wear pattern which indicates that this
pattern forms when a blade is used to chop wood between 420 and 1260 Ibf hardness; pine
(420-550 Ibf) is softer than birch (1260 Ibf) on the Janka hardness scale. The Janka hardness
scale rates the wood hardness based on the resistant measures of a sample of wood to
denting and wear, the softest being 22 Ibf and the hardest 5,060 Ibf. Continued use past 500
strikes increased the density and quantity of the use-wear, creating more numerous groups
of pits and striations and eventually filling the gaps on the blade tip and edge so that there is
a continuous spread of use-wear.

This use-wear pattern was analysed on four axe-hammers and six battle-axes in the
archaeological record. For example, Figure 9a shows limited, undeveloped wear on a battle-
axe from Seghill, BM Sturge 470; sparse pits in a group on the blade tip towards one corner
with associated bifacial striations, 2-3 in number, see circle and lines. The use-wear has
developed in three groups on the blade edge and tip. Figure 9b displays a central group of
close grain removal pits with associated striations running from them on a battle-axe from
Portpatrick, NMS AH 45. The pits are limited to the blade tip. Similar groups of use-wear are
located towards each corner of the blade, bifacially. Previously, only the contact material of
these implements was known, and no further information could be obtained to assess their
past uses due to lack of analogies, which severely limited the interpretations of their past
functions. The discovery of the ‘three-group-arrangement’ found on these examples enabled
the interpretation of the motion used, a chopping motion, and that, due to their
comparability with the replicas, they may have been used to split wood or fell trees. This
discovery enhances the wear analyst’s ability to interpret of the use of bladed ground and
polished stone implements.



Moreover, analysis of use-wear development also aided the interpretation of battle-axes and
axe-hammers in the archaeological record that were used for longer periods and had
moderate and well-developed wear. The experiments involving felling tree branches and
splitting logs revealed that by 1000 strikes the use-wear became moderately developed. This
moderately developed wear was comparable to eleven battle-axes and ten axe-hammers in
the archaeological record. At 1000 strikes, the use-wear visible on the replicas used to split
wood and fell tree branches were remarkably similar and therefore a distinction between the
two wear patterns analysed in the archaeological record was difficult. This is because both
experiments used a chopping motion. The use-wear on the replicas used for both
experiments was significantly more developed than the use-wear analysed at 500 strikes. The
groups of pits and associated striations no longer existed as separate patches since the gaps
between them were filled with pits and striations with similar density and quantity
characteristics. The increased quantity of pits on the blade tip caused some pits to join to
form larger, wider pits and larger areas of edge damage than previously analysed. These
denser patches of pits on the blade tip caused shallow dips that were macroscopically visible
on the blade tip. At this stage, the striations were also greater in number, seeming to
seamlessly spread along the blade edges with a close density. Some striations developed
within the larger pits. They were short, u-shaped in profile and were arranged parallel to one
another and perpendicular to the blade edge. The corners of the blade had begun to round at
500 strikes, this increased at 1000 strikes to cover a greater area of the blade corners.

The experiments revealed that use at 2000 strikes (the maximum strikes of each experiment)
increased the density of the use-wear patterns that were analysed at 1000 and 1500 strikes.
The grain removal pits became denser and more numerous, extending across the tip and the
blade edges bifacially and extending further onto the blade edges, 10 - 20mm. The pits
became larger and their increased density created a rougher, abraded stone surface on the
blade edges. Fractures, flake removals and edge damage such as micro fractured stone grains
were also more likely to occur. Due to time limits, the experiments ended at 2000 strikes but
the development of use-wear throughout the experiments indicated that continued,
extensive use would develop the density and quantity of use-wear on the blade tips and
edges, thus increasing the abrasion on the stone surface and the chances of fractures and
edge damage. Comparable use-wear at 2000 strikes was visible on battle-axes and axe-
hammers in the archaeological record with moderate-well developed wear, five battle-axes
and five axe-hammers (battle-axes - NMS EQ 322: Hagg Wood, Foulden; Yks Mus 1090.1948:
Cawthorn, Stackyard; NMS AH 44: Mugdrum Island; NMS AH 108: Longniddry; ShM J.93.10: nr
Scarborough / axe-hammers - Carlisle 118.1977.2: no provenance; Carlisle A 11 210:
Grinsdale; Carlisle R.41: Aspatria; Stranraer 2002.15: Blairbuy; Yks Mus 1036.1948: Hutton
Cranswick). As is evident in Figure 11, these implements had dense striations covering both
blade edges. They are u-shaped in profile, 10mm long and in a parallel arrangement, running
perpendicular to the blade edge. Associated superficial grain removal pits interrupt the
striations and surround them. Denser groups of pits containing micro fractured stone grains



are present along the blade tips, with the larger denser groups in the centre and towards the
edges of the blade. Increased use resulted in the presence of flake negatives and fractures,
occurring most frequently in the centre and towards the corners of the blades. Rounded
stone grains along blade tip, at corners and the edges of the pits of the blade tip and the high
topography and edges of the flake negatives.

Three battle-axes and eight axe-hammers from the archaeological record (battle-axe - Carlisle
41.1932: Stanger Farm, Embleton; NMS EQ 916: Barns Farm; Newcastle 1904.6: Newcastle,
Barras Bridge / axe-hammers - NMS AH 14: Preston, Colmonell; NMS AH 147: Colmonell;
Manchester 25939: Chelford; Carlisle 119.1961: Brougham; Carlisle 83.1962: Gilgarran;
Carlisle R.1: nr Wigton; Stranraer 1945.01: Culmore; Yks Mus 1037.1948: Strensall) that were
used with chopping motions in contact with wood had well-developed wear indicating
extensive use beyond the use length of the experiments.

The similarities in experimental use-wear development, less, moderate and well-developed,
with archaeological battle-axes and axe-hammers significantly enhanced the accuracy of their
interpretation. Knowledge of use-wear development also gave information about use through
time. Certainly, the variation in the amount of use on implements in the archaeological record
would not be fully appreciated or understood if the analysis of use-wear only occurred at the
end of experiments. This would only reveal data for the artefacts used for the same amount
of time as the length of the experiment, but not all were used for the same length of time.

Conclusion

The paper demonstrates the significant breakthroughs - the three-group arrangement - that
can be achieved when applying experimental and use-wear methods to increase the accuracy
of our research. By assessing the development of wear throughout experiments, more
comparable data is made available to interpret wear on artefacts in the archaeological record.
After all, these artefacts were not all used for the same amount of time, or in the same way.
Analysis of northern British EBA battle-axes and axe-hammers revealed that they were used
for varying amounts of time, therefore the wear patterns were highly variable. Could these
variable wear patterns suggest that these artefacts were polyfunctional tools? The overall
findings of the project (see Roy, 2020, n. d.) revealed that the assemblage of battle-axes and
axe-hammers analysed were used in contact with wood, bone and earth and roots as well as
having episodes of re-use and multiple uses. This paper demonstrates that an assessment of
wear through experiments increases the information about these varying wear patterns and
enhances the accuracy of the interpretation of artefacts in the archaeological record.

Through analysis of wear throughout experiments, a new wear pattern was discovered: the
‘three-group-arrangement’, a wear pattern which develops in the early stages, 50 to 200
strikes, of use of ground and polished bladed stone tools. The experiments suggest that
chopping wood or felling trees using chopping motions cause this wear pattern. Previously,



understandings of wear formation throughout use on blade stone implements was minimal,
which severely limited the interpretation of those with less developed wear. This paper has
demonstrated the comparability of this wear formation with implements in the archaeological
record, which allowed the use of several EBA battle-axes and axe-hammers to be determined.
This was not previously possible due to the lack of analogous data and limited understanding
of wear formations in the early stages of use on bladed tools. Therefore, the potential that
the discovery of the ‘three-group-arrangement’ has to aid wear analysis on ground stone
bladed artefacts is considerable. It also demonstrates the importance of analysing the
development of wear throughout experiments rather than just at the end. Overall, the finding
significantly adds to the knowledge of wear formation on ground and polished bladed stone.

"l Keywords axe
stone working
use wear analysis

"l Country United Kingdom
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FIG 1. AN ILLUSTRATION OF A BATTLE-AXE, STAGE II. IMAGE BY AMBER ROY (FOR TYPOLOGY SEE: ROE, 1966, PP.
202-212)
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FIG 2. AN ILLUSTRATION OF AN AXE-HAMMER. IMAGE BY AMBER ROY
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FIG 3. IMAGE OF THE EXPERIMENT CHOPPING PINE TREE BRANCHES WITH A REPLICA BATTLE-AXE. PHOTO BY
AMBER ROY
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FIG 4. AN IMAGE OF BATTLE-AXE REPLICA 2 USED TO FELL TREE BRANCHES. PHOTO BY AMBER ROY


https://exarc.net/sites/default/files/figure%204.jpg
https://exarc.net/sites/default/files/figure%204.jpg

ey
1o 58

FIG 5. ROE'S 1966 TYPOLOGY OF BATTLE-AXES. IMAGE BY AMBER ROY, BASED ON ROE (1966, PP.202-212)
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FIG 6. AN IMAGE OF BATTLE-AXE REPLICA 1 USED TO SPLIT WOOD. PHOTO BY AMBER ROY


https://exarc.net/sites/default/files/Figure%206_4.jpg
https://exarc.net/sites/default/files/Figure%206_4.jpg

M

o T T

ELME M i)

e}, (-1} A o X 4 Vi A e R Ay P

FIG 7. AN IMAGE SHOWING A SPLIT LOG. PHOTO BY AMBER ROY

FIG 8. A DIAGRAM TO CLARIFY THE THREE-GROUP ARRANGEMENT. IMAGE BY AMBER ROY
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FIG 9A. EXAMPLES OF THE ‘THREE-GROUP-ARRANGEMENT’ ON ARCHAEOLOGICAL BATTLE-AXES. PHOTO BY AMBER
ROY
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FIG 9B. EXAMPLES OF THE ‘THREE-GROUP-ARRANGEMENT' ON ARCHAEOLOGICAL BATTLE-AXES. PHOTO BY AMBER
ROY
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FIG T0A. MICROGRAPHS OF THREE-GROUP ARRANGEMENT ON EXPERIMENTAL REPLICAS. PHOTO BY AMBER ROY
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FIG 10B. MICROGRAPHS OF THREE-GROUP ARRANGEMENT ON EXPERIMENTAL REPLICAS. PHOTO BY AMBER ROY
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FIG 10C. MICROGRAPHS OF THREE-GROUP ARRANGEMENT ON EXPERIMENTAL REPLICAS. PHOTO BY AMBER ROY
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FIG 11. A MICROGRAPH DEMONSTRATING THE USE-WEAR ON A BATTLE-AXE FROM THE ARCHAEOLOGICAL RECORD,
NMS EQ 322 FROM HAGG WOOD, FOULDEN, WHICH IS COMPARABLE TO THE USE-WEAR ANALYSED ON THE REPLICA
BATTLE-AXES USED TO CHOP AND SPLIT WOOD UP TO 2000 STRIKES (SEE FIG. 10). PHOTO BY AMBER ROY
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