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Summary. The results of an experimental investigation concerning the formation and interpretation of macro- and microscopic 
hafting traces are presented. Attention is devoted to the diagnostic characteristics of hafting traces and to the variables that 
influence their formation. A distinction is made between dominant variables, such as the hafting arrangement and tool use, and 
secondary variables, such as raw material coarseness and stone tool morphology. In addition, it is examined whether hafting traces 
are truly patterned and whether this patterning is recurring, a condition for their interpretability. The potential of macroscopic, low 
power and high power analysis for interpreting hafting traces is evaluated and the kinds of interpretation attainable with each 
method are discussed.  
It is concluded that the designed method allows for the recognition and interpretation of hafting traces on archaeological artefacts 
and that an application of this method contributes to a better understanding of archaeological patterning. It is considered essential 
that future functional investigations systematically include hafting traces and hopefully the designed method will be useful for 
analysts that try to do so.  
 
Resumè. Les résultats sont issus d’une recherche expérimentale concernant la formation et l’interprétation des traces macro- et 
microscopiques d’emmanchement. On a examiné les caractéristiques diagnostiques des traces d’emmanchement et les variables 
influençant leur formation. Une distinction est faite entre les variables dominantes, comme le type d’emmanchement et l’utilisation, 
et les variables secondaires, comme la granulosité de la matière première et la morphologie de la pièce lithique. En plus, comme 
c’est une condition pour leur interprétation, la question sur la régularité et la récurrence de la formation des traces 
d’emmanchement est développée. On a évalué le potentiel d’une approche macroscopique, ‘low power’ et ‘high power’ pour 
interpréter les traces d’emmanchement ainsi que le niveau d’interprétation atteignable par méthode. On peut donc conclure que la 
méthode qui est développée pendant cette recherche permet la reconnaissance et l’interprétation des traces d’emmanchement sur des 
pièces archéologiques et que l’application de cette méthode contribue à la compréhension des données archéologiques. Il est 
essentiel que des recherches fonctionnelles futures incluent les traces d’emmanchement de façon systématique. Espérons que la 
méthode proposée peut aider à le faire. 
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Introduction 
 
Microscopic functional research is mainly centred on use-
wear traces visible on working edges (active tool parts). 
Non-active parts are largely neglected, although these 
parts may also carry traces worthwhile exploring. 
Technological traces, resulting from production, and 
prehension or hafting traces can be observed. While the 
issue of hafting is considered important by most 
researchers (e.g. Keeley 1982) and is frequently referred 
to, doubts reign concerning the possibility to interpret 
hafted tools based on lithics, and hafts are thought to be 
situated somewhere beyond the limits of archaeological 
inference. It is generally assumed that the only window 
towards it is formed by the rare occasions on which a 
hafted tool is recovered thanks to ideal burial conditions 
(e.g. lakes). Although experimental hafted tools were 
sometimes produced within the framework of use-wear 
experiments, the resulting hafting traces were hardly ever 
investigated (e.g. Kamminga 1982). Only a number of 
analysts attempted to characterise hafting traces (e.g. 
Odell and Odell-Vereecken 1980; Odell 1980, 1981; 
Plisson 1982; Moss and Newcomer 1982) but also the 
hafting conference organised by Stordeur in 1984 formed 
an important hallmark as it stimulated a search for 
potential hafting traces (Stordeur 1987). In spite of that, 
investigations remained limited and rather unsystematic 
in nature and often lacked a sound experimental basis. 

The prevailing attitude is one of resignation and attempts 
towards hafting interpretations are sometimes looked 
upon with a certain reticence. There is no need to 
emphasise that the first attempts to interpret use-wear 
traces had a similar effect. Yet, the principle on which 
use-wear research is based is simple: a friction between 
two mediums results in traces on both mediums. 
Logically, the friction within a hafting arrangement is 
equally real and can result in traces. The frequent 
observation of traces away from the active edge (e.g. 
Keeley 1980; Vaughan 1985) and the interpretation of 
experimental hafting traces as traces of use in blind tests 
(Unrath et al. 1986) confirm that this assumption is not 
mere speculation. Thus, the problem is not situated on the 
level of their formation, but on the level of their 
interpretation. It is difficult to interpret hafting traces if 
one does not know what to look for and what the 
importance of a particular observation is. A sound 
reference was thus lacking and observation simply does 
not equal interpretation.  
 
It is clear that in order to resolve this issue, a more 
systematic search for hafting trace patterns was highly 
desirable for a more conclusive assessment of the 
interpretability of hafting traces. Therefore, a large-scale 
experimental program centred on the formation, 
identification and possible interpretation of hafting traces 
was performed (Rots 2002a). It was examined whether 
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Fig. 1: Drawings of experimental stone tools used in a haft to (a) adze wood and (b-c) groove antler. Hafting arrangements include 
(a) a juxtaposed wooden haft with leather bindings, (b) a male split antler haft with lime tree bark bindings and (c) a male antler haft. 
Dotted lines represent the macroscopic traces that formed during hafted use. 
 
 
hafted tools could be identified and whether the exact 
hafting arrangement could be interpreted. In addition, it 
was examined whether the results were applicable to 
archaeological case studies (Rots 2002a, 2002b, 2005).  
 
Methodology 
 
The results presented here rely on an extensive 
experimental program that consists of about 400 
experimental tools. The experiments were performed in 
controlled conditions and different variables were tested 
individually. Different worked materials (earth, hide, 
wood, bone, antler, etc.), and actions (adzing, grooving, 
scraping, drilling, etc.) were considered, as well as 
different hafting materials (wood, bone, antler, etc.) and 
arrangements (male: stone tool inserted into a hole in the 
haft, male split: stone tool inserted and fixed into a cleft 
of the haft, juxtaposed: stone tool placed and fixed next to 
the handle). Several blind tests were performed during 
this research (Rots et al. 2006). In addition, the 
experimental results were confronted with the trace 
patterns that were observed on a series of 
ethnoarchaeological stone scrapers used while hafted to 
process hides in Southern Ethiopia (Rots and Williamson 
2004). The potential of an application to archaeological 
assemblages was examined based on an analysis of small 
selections of material from different sites in Belgium and 
France and for periods ranging from the Upper 
Palaeolithic up to the Early Neolithic. Sites examined 
include Maisières-Canal (Perigordian, Belgium; Rots 
2002b), Verberie (Magdalenian, France; Rots 2005) and 
Vaux-et-Borset (Early Neolithic, Group of Blicquy, 
Belgium; Rots 2002a). 
 
In this article, attention is only devoted to the direct 
evidence of hafting, meaning the macro- and microscopic 
traces that can be observed on stone tools. There are also 
indirect indications of hafting, such as specific fractures, 
the exact distribution and characteristics of use-wear 
traces, morphological characteristics, etc. While the 
validity of each of these indirect lines of evidence was 

examined, these results are not included here. We refer to 
Rots (2002a, 2002b) and to Beyries and Rots (this 
volume) for more details. 
 
The potential and reliability of different approaches with 
regard to the analysis of hafting traces is evaluated and 
compared. Particular attention is devoted to the 
distinction between hand-held and hafted tools and the 
interpretation of the hafting arrangement. Approaches 
include a macroscopic analysis, a low power microscopic 
analysis with the aid of a Wild binocular microscope 
(magnifications ranging from 6-100x) and a high power 
microscopic analysis with the aid of an Olympus 
metallurgical microscope (magnifications ranging from 
50-500x). 
 
Are hafting traces formed? 
 
In order to examine whether hafting traces are indeed 
produced, it is sufficient to run a short test. When a tool is 
analysed before and after it was used in a haft and both 
analyses are compared and their results differ, the matter 
is already proven. For this test, a macroscopic analysis is 
sufficient. A set of tools was drawn and analysed before 
and after hafting and use. A comparison between both 
allowed the identification of a set of wear traces, part of 
which is macroscopically visible (Fig. 1). The marked 
areas and dotted lines indicate the traces, in particular 
scarring, that were formed during hafted use. Apart from 
the macroscopic traces, such as scarring and gloss, also 
microscopic traces form. These primarily consist of 
polish and scarring, but striations occur as well. Bright 
spots, defined as well-developed localised polish spots, 
also form and under specific well-defined conditions, 
these spots are an important indicator of hafting (Rots 
2002c). Based on this small test, there remains no doubt 
that hafting traces form.  
 
The main characteristics of hafting traces can be 
summarised as follows. The types of wear traces that 
occur correspond to what is generally observed for most 
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Fig. 2: Example of hafting wear: a) polish from a contact with an antler haft; b) polish from a contact with a leather wrapping and 
indirectly with a wooden haft; c) scars from a contact with an antler haft; d) scar from a contact with leather bindings; e) striation 
caused by flint particle; f) striations from a contact with an antler haft; g and h) bright spots from a contact with flint particle(s). 

 
other trace causes and thus consist of polish, scarring, 
striations, rounding and smoothing (Fig. 2). The trace 
differences between the causes rest upon the exact wear 
characteristics, the individual importance of a particular 
wear type and the associations between the different 
types of wear (Fig. 3). In general, it can be stated that 

hafting traces are always limited to the tool part opposite 
the used edge and that the boundary between both is 
marked. Polish and scarring are relatively abundant while 
rounding and striations are relatively rare. Important for 
recognising and interpreting hafting traces is the exact 
pattern of the wear traces over the hafted part and the 
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Fig. 3: Associations between traces: a) between a bright spot and scarring; b) between a bright spot and a striation. 
 

 
specific associations between the trace types. Clear-cut 
direct associations between scars and bright spots or 
striations and between bright spots and striations are 
indicative of hafting under strict conditions (Fig. 3; Rots 
2002c). One should be extremely careful not to confuse 
post-depositional bright spots with hafting bright spots 
(Rots 2002c). A general rule that can be applied in this 
light is to ignore all bright spots for hafting if the tool is 
altered. Further details concerning the characteristics of 
hafting traces are included below. 
 
At which stage are hafting traces formed? 
 
Aside from the observation that hafting traces form, it is 
important to identify their exact moment of formation. 
Three theoretical possibilities exist: during hafting, 
during hafted use or during de-hafting. Obviously, the 
impact of hafting and de-hafting cannot be separated, as 
one does not occur without the other if the tool is to be 
analysed. Only two moments of trace formation remain: 
during the hafting process or during hafted use. The latter 
was investigated in the previous paragraph and 
consequently, I now focus on whether a part of the 
hafting traces may be produced earlier, during the hafting 
process itself. Again, a rather straightforward experiment 
can be undertaken. The tool can be drawn and analysed 
after production and again after hafting (and de-hafting) 
in order to obtain clear-cut comparative data. Obviously, 
all visible production wear needs to be recorded in detail 
in order to prevent confusion.  
 
This experiment demonstrates that several traces are 
already produced during the hafting process itself. I 
observed the formation of macroscopic scarring and 
microscopic evidence. Scarring is no doubt the most 
dominant trace that is formed, in particular when the 
arrangement is male. Polish is overall very limited, only 
in the case of a direct male hafting in antler is polish 
more extensive even though it remains difficult to 
interpret. This indicates that the dominant moment of 
polish production is during hafted use. Other traces are 

rare. Bright spots are in this experiment only notable on 
male-hafted tools.  
 
It is clear that the most important moment of hafting trace 
formation is during hafted use. This implies that it is a 
necessity in most cases for use to have occurred before a 
tool becomes identifiable as once-hafted. 
 
Can hafting wear be distinguished from other wear? 
 
In the past, technological (i.e. production and retouch) 
wear was particularly assumed to cause potential 
confusion with hafting traces. Apart from those, also 
friction during transport (i.e. prehistoric), sheath wear, 
trampling, post-depositional processes, and (post-) 
excavation friction (i.e. friction with metal tools during 
excavation and flint-on-flint friction during subsequent 
transport and storage) may potentially cause confusing 
wear. Rather extensive research has already been 
undertaken concerning several of these external factors. 
Especially the influence of trampling, post-depositional 
processes and chemical actions have received a lot of 
attention in microwear research in view of an insight into 
their impact on the reliability of microscopic (use-wear) 
interpretations (e.g. Mansur-Franchomme 1986; Plisson 
and Mauger 1988). While the possibility to distinguish 
hafting traces from traces caused by one of the 
aforementioned external factors was examined (Rots et 
al. 2001; Rots 2002a, 2002c, 2003) and while their 
impact on the interpretability of hafting traces was 
evaluated (Rots et al. 2001, In press, Rots 2002a), only 
limited attention is devoted to production, use and 
prehension wear in this overview.  
 
External factors:  production wear 
With production wear, I refer to wear that results from 
knapping and retouch as well as from anvil contact. It is 
clear that an investigation of production wear is important 
if traces on a tool’s surface are to be adequately 
interpreted.  
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Fig. 4: Production wear: a. knapping striation from the impact of an antler hammer on the butt,  
b. retouch striation from the contact with a stone hammer on the ventral edge. 

 
 

Based on my experiments, I argue that production wear 
does not pose a major interpretative problem with regard 
to hafting wear. In all cases, production wear is 
associated with a specific technological feature: knapping 
traces with the butt, retouch and anvil traces with 
retouched edges, etc. Production wear is also limited to 
those areas and thus shows an organised pattern. All 
production wear – apart from occasional intense anvil 
wear – is very limited in nature and shows a distinct, 
most often stone-on-stone, morphology (Fig. 4). The 
morphology depends on the hammer that is used (Fig. 4). 
Excluding anvil wear, polish is restricted to a few minute 
spots and scarring to a few dispersed scars. Striations 
differ in frequency; they form the most characteristic 
feature of production wear (Fig. 4). Further, I can remark 
that production traces have a high visibility under low 
power, in particular in the case of hard stone contact. This 
is evidently linked with the high pressure that is exerted. 
Considering the advantages of low power on the level of 
the relationship between trace and tool morphology, a 
low power analysis seems to provide a useful tool to 
distinguish production wear. 
 
Use-wear 
Use-wear traces are characterised by a clear impact on the 
edge and a particular distribution over the edge that 
corresponds to the action that was performed. The traces 
are also limited to the used part of the artefact and show a 
clear directional character. In comparison to hafting 
traces, the kinds of associations that occur between traces 
differ. For instance, in the case of use, an association 
between polish and a distinct rounding is frequent (e.g. 
hide-working), while this is not the case for hafting wear. 
On the other hand, hafting causes a distinct association 
between bright spots or striations and scarring in contrast 
to use-wear. Lastly, the individual importance of each 
trace with regard to the other differs. Rounding and 
striations, for instance, are far more important in the case 
of use than in the case of hafting. 
 

Prehension wear 
The importance of understanding prehension wear, which 
is defined as wear that results from hand-held use, is 
evident as it is necessary in order to be able to isolate and 
understand hafting wear. Maybe one should first pose the 
question whether prehension wear is actually formed. For 
answering this question, a similar experiment was 
performed to the one outlined above for determining 
whether hafting traces form and the results clearly 
indicate that prehension traces can indeed form during 
hand-held use (Rots 2004).  
 
An experiment that allows an easy evaluation of whether 
prehension and hafting wear can be accurately 
distinguished is one in which all variables are constant 
apart from the prehensile mode. In practice, hafted tools 
can be divided in two groups: wrapped tools (i.e. a stone 
tool with a leather pad or leather bindings) and hafted 
tools strictu sensu (i.e. a stone tool mounted in/on a true 
handle). Each tool set should thus include a minimum of 
three tools: one hand-held, one wrapped and one hafted 
s.s. We aimed at identical experimental conditions within 
one tool set as much as possible. For this particular 
experiment, most tools were used for approximately one 
hour in a grooving motion on hard animal matter (bone 
and antler). More details concerning this experiment as 
well as a trait list that allows the distinction between 
hand-held and hafted tools can be consulted in Rots 
(2002a, 2004). 
 
Based on this experiment, prehension wear traces proved 
to be characterised by an occurrence all-over the stone 
tool without any clear boundaries. Mainly polish forms, 
next to scarring and also some rounding. The formation 
of striations and bright spots is limited. Important is that 
the polish morphology always corresponds to the worked 
material (apart perhaps from some minor spots that can 
be linked to the flesh of the hand). The “dirtier” the 
worked material, the more prehension polish forms. 
Schist or antler working result in the detachment of many 
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Fig. 5: Prehension wear: a) prehension polish on a stone tool used to work antler; b) scars from the contact with the hand during use. 
 

 
 
small particles that gradually cover the hands during use 
and that are responsible for the formation of prehension 
polish (Fig. 5). Other tool uses, such as hide worked 
without abrasives or wood working result in far less 
particles and consequently the prehension polish 
formation remains limited, while the impact from the 
flesh of the hand increases. The scars that are formed as a 
result of the contact with the hand are mainly small and 
feather-terminated (Fig. 5). 
 
Which variables determine the formation process of 
hafting traces? 
 
Now that it is demonstrated that hafting traces form, 
some during hafting, but most during subsequent use, and 
that hafting traces can be distinguished from other traces 
that are potentially present on a stone tool, their internal 
variability can be examined in detail. In doing this, a 
distinction is needed between dominant variables that 
have an important determining impact on the formation 
of hafting traces and secondary variables that cause minor 

variations on an existing pattern. Based on our 
experimental program, it was possible to identify tool use 
(action and worked material), the hafting material and the 
hafting arrangement (Fig. 6) as determining factors in the 
hafting trace formation process. Variables such as raw 
material coarseness, the stone tool morphology, etc. 
proved to have a more limited impact on the formation of 
hafting traces. 
 
Dominant variables 
What the impact of tool use concerns, attention is devoted 
to the worked material and action separately as each has a 
particular and diagnostic impact on the formation of 
hafting traces. More details concerning the relevant 
experimental reference can be found in Rots (2002a) and 
Rots and Vermeersch (2004). 
 
Worked material 
In order to examine the exact impact of the worked 
material on the formation of hafting traces, a set of tools 
was examined for which all variables remained constant 

Fig. 6: Examples of a few hafting arrangements: a) juxtaposed indirect 
hafting on a bent (latero-distal) wooden haft and fixation with leather 
bindings, b) male hafting in antler, c) juxtaposed hafting on bone haft 
and fixation with leather bindings, d) juxtaposed hafting on straight 
wooden haft and fixation with leather bindings. 
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Fig. 7: Impact of the worked material on the intensity of hafting traces:  
comparison of hafting wood polish between (a) earth hoeing and (b) wood adzing. 

 
 

apart from the worked material. So within the tool set, the 
hafting arrangement and hafting material remained 
identical, as well as the tool user and the use duration.  
 
The worked material appeared to determine the intensity 
of hafting traces: the more resistant the worked material, 
the more intense the resulting hafting traces. If one 
compares for example the hoeing of earth and the adzing 
of wood (both actions are comparable) for tools that are 
fixed with leather bindings on a juxtaposed wooden haft 
(Fig. 6a), the intensity of the resulting hafting traces is 
significantly lower in the case of earth hoeing than in the 
case of wood adzing due to the more limited pressure on 
the hafted edges during use even though the use duration 
is the same (Fig. 7). 
 
Action 
A similar experiment in which the action is now kept 
constant allows the identification of the kind of impact 
that action has on the hafting trace pattern. The specific 
action that is undertaken during use determines the 
distribution of the hafting traces (Fig. 8). In the case of 
adzing and chopping motions (Fig. 8a), the traces occur 
over the whole hafted part in more or less similar 
amounts. In the case of scraping and grooving motions, 
distinct trace concentrations are visible in the area around 
the haft boundary and the most proximal extremity of the 
hafted stone tool (Fig. 8b). In the case of drilling and 
perforating motions, traces concentrate in two other 
areas: polish concentrates in the centre of the artefact (i.e. 
the ridges), while scarring concentrates on the edges (Fig. 
8c). 
 
Hafting material 
The hafting material concerns all materials used in 
hafting: the haft, as well as other means of fixation like 
bindings and/or glue should be considered. The haft 
material used in the experiments concerns various wood 
species, antler and bone, while the material used to fix the  

 
 
Fig. 8: Impact of the action on the distribution pattern of hafting 

traces: a) adzing and chopping motions; b) scraping and 
grooving motions; c) perforating and drilling motions. 

 
stone tools in their haft concerns animal (leather (applied 
wet and dry), intestines, tendons) and vegetal bindings 
(lime tree mainly) and resin (Fig. 6). 
 
The interpretation of the hafting material proved to rely 
on the same principles as in the case of use-wear 
interpretations. However, attention should be devoted to 
traces resulting from a “double” contact, as in the case of 
wrappings. For instance, when a stone tool is first 
wrapped in leather and then mounted against a wooden 
handle, the resulting wear traces will be reminiscent of 
both contact materials. The polish morphology will be 
similar to what is generally expected of a leather polish, 
but the distribution will be influenced by the indirect 
wood contact meaning that the most prominent areas are 
dominantly affected. The end result is a somewhat mixed 
polish that is in itself quite typical for indirect contacts 
(Fig. 2b). 
 
A distinction between wood and antler hafts is not always 
straightforward given that the wood used for hafting is 
dry and relatively hard. When the hafting polish is poorly 
developed, distinctions are very difficult (Fig. 9). Only in 
the case of well-developed hafting polishes are 
distinctions truly possible (compare Fig. 2a and 7b). 
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Fig. 9: Distinction between (a) wood and (b) antler hafts: poorly developed polishes. 
 
 

Hafting arrangement 
Many variations are possible in the way in which stone 
tools are hafted (Fig. 6). Hafts can be male (with a hole or 
cleft) or juxtaposed; straight, curved or bent, long or 
short, etc. The position of the stone tool with regard to 
the handle can differ: it can be terminal or lateral, etc. In 
addition, the stone tool can be fixed under pressure (e.g. 
in a hole); the arrangement can require the use of 
bindings (e.g. split handles) or the use of resin. Lastly, a 
wrapping of the stone tool before hafting can prevent 
direct contact between the stone tool and the haft and/or 
bindings. All these factors and variations need to be taken 
into account when examining hafting trace patterns. 
 
Trace characteristics were determined for each hafting 
arrangement; some of these are included here. For more 
details, reference is made to Rots (2002a).  
 
What the trace distribution concerns, it is clear that a 
male hafting will result in similar traces over the dorsal 
and ventral tool surface, while an opposition can be noted 
between the edges and the centre of the stone tool in the 
case of male split arrangements. A haft polish will be 
located on the ridges and in the centre of the tool, while 
traces caused by the contact with bindings will be 
observable on the edges. The latter will mainly consist of 
very typical scars (Fig. 2d) and polish. When a stone tool 
is mounted in a juxtaposed arrangement, different traces 
occur on the dorsal in comparison to the ventral face as 
one face is in contact with the haft while the other face is 
in contact with the bindings (if the contact is direct).  
 
Also the kind of fixation used has a particular impact. A 
fixation with resin for instance, results in a zone void of 
traces or with occasional resin friction spots (Rots 
2002c). A fixation with bindings (in the case of direct 
contact) results in the formation of very typical and easy 
to recognise scars, which we termed “binding scars” (Fig. 
2d). They are characterised by a curved or bent initiation, 
and they are sliced in morphology or they start off sliced 

and continue into a scalar morphology. Their size and 
abundance differs depending on the exact tool use, the 
other components of the hafting arrangement and the 
difference in width between the stone tool and its haft. 
 
Secondary variables 
Secondary variables only cause minor variations on the 
hafting trace pattern. The raw material coarseness has a 
similar impact to the one for use-wear traces: traces form 
slower on coarser-grained tools. 
 

 
 
Fig. 10: Impact of the transversal cross-section of stone tools on 

the distribution of hafting traces. 
 
The tool morphology influences the exact location and 
distribution of hafting traces and determines the risk of 
fractures. The transversal cross-section of a stone tool can 
be triangular, sub-triangular, trapezoidal or semi-circular 
(Fig. 10) and it determines the kind of contact between 
the stone tool and the hafting material. This is particularly 
important for harder hafting materials. In the case of a 
triangular cross-section, contact with the hafting material 
is concentrated on the ridge with limited intrusion into 
the inner surface, especially when the contact material is 
hard.  Given the limited contact area between stone tool 
and haft, there is a higher risk of fractures in the haft (Fig. 
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Fig. 11: Complex fracture in the haft of a stone tool hafted on a 
juxtaposed wooden haft, fixed with leather bindings and used 
for adzing wood. 
 
 
11). The other types of cross-sections allow more contact 
between the hafting material and the inner surface of the 
stone tool: in the case of a trapezoidal cross-section, this 
concerns mainly the area between both ridges; in the case 
of a semi-convex cross-section, contact is more dispersed. 
The longitudinal convexity of a stone tool partially 
determines the risk of fractures and it may determine the 
need for additional adaptations in the case of hafting, 
such as the removal of the bulb of percussion. In 
archaeological contexts, one can frequently observe the 
systematic removal of the bulb of percussion when the 
longitudinal convexity is too important (e.g. Rots 2005). 
Lastly, it is important to be aware of the potential impact 
of the morphology of the butt and bulb of percussion. It is 
clear that protrusions have a higher chance of showing 
better-developed hafting wear.  
 
Another secondary variable is the presence and 
coarseness of retouch. Retouch influences the distribution 
of hafting wear and the visibility of hafting scars. Similar 
to use-wear formation, the more retouch there is, the less 
hafting scarring forms and the coarser the retouch, the 
less hafting scarring forms and the less visible the scars 
are. 
A last factor that needs to be taken into account is the 
amount that the stone tool protrudes from its haft. The 
more the stone tool protrudes, the higher the chances that 
diagnostic scarring forms. When the edges do not 
protrude from the haft, the scarring intensity reduces 
significantly. 
 
Is the hafting trace pattern recurring? 
 
A final point that needs to be made is whether hafting 
traces always form in a similar manner when the 
experimental conditions are identical. This is an obvious 
requirement for their recognition and adequate 
identification. An elaborate experiment was therefore 
performed in which variables remained constant within a 
particular tool set consisting of about five stone tools. A 
total of 18 different tool sets was produced and all sets 
differed from one another what the dominant variables 
concerns (Rots 2002a). The experiment allows the 

confirmation that the formation of hafting traces is indeed 
recurring, which means that the condition for their 
potential identification is fulfilled. 
 
The only differences in the wear traces and their pattern 
that occurred within one tool set were a result of the exact 
morphology of the individual piece. After all, it is 
impossible to produce 5 identical stone tools, so some 
variation is unavoidable. The important fact remains that 
the trace characteristics and general distribution 
correspond to what is expected for the tool use and 
hafting material and arrangement in question. 
 
What kind of analytical approach provides the most 
reliable results? 
 
The experimental investigation in combination with the 
blind test results (Rots et al. 2006) allows the evaluation 
of the potential contribution of each of the three 
considered approaches. A macroscopic analysis proved to 
be an acceptable procedure for gaining a first general 
impression of the potential presence of hafted tools in an 
assemblage. However, no reliable results should be 
expected, but it helps guiding a more elaborate 
microscopic investigation. A microscopic low power 
approach is a valid means to examine hafting and reliable 
results can be obtained. A low power approach proved 
particularly successful what interpretations of the hafting 
arrangements concerns. Also a microscopic high power 
approach proved to allow reliable interpretations of 
hafting. The particular advantage of this approach is that 
it allows more exact hafting material interpretations than 
a low power analysis does, just like for use-wear 
determinations. The most reliable and elaborate result, 
however, is only obtained when the three approaches are 
combined: in an integrated approach the disadvantages of 
one approach are compensated by the advantages of 
another approach. 
 
Discussion 
 
Based on this summary of the results of the elaborate 
study devoted to the understanding of hafting traces, I can 
make the valid and reliable statement that hafting traces 
can indeed be identified and interpreted. This implies that 
this knowledge can now serve as a basis for an 
application to archaeological assemblages, contributing to 
a better understanding of archaeological stone tools and 
their life cycle (Rots 2003, 2005; Rots and Van Peer 
2006). 
 
It is clear that when the analysis of hafting traces is 
included in a larger analytical framework in which other 
wear traces are also examined, a more complete image 
can be obtained of the archaeological stone tools and thus 
the assemblages and sites in question. In addition, the 
proposed analytical procedure strongly reduces the risk of 
interpretative errors that are the result of a focus on one 
trace cause (such as use-wear for instance) given that all 
known traces are now taken into account. 



“PREHISTORIC TECHNOLOGY” 40 YEARS LATER 
 
 

 84

Acknowledgements 
 
We are indebted to the Onderzoeksfonds of the Katholieke 
Universiteit Leuven for their financial support of this research. 
We are very grateful to Louis Pirnay, Philippe Pirson and 
Odette Baudoux (Chercheurs de la Wallonie) for their valuable 
and indispensable help with the experiments on which this 
research is based. 
 
 
Bibliography 
 
KAMMINGA, J., 1982. Over the Edge: Functional Analysis of 

Australian Stone Tools, University of Queensland 
Anthropology Museum. Occasional Papers in 
Anthropology, 12. 

KEELEY, L.H., 1980. Experimental Determination of Stone 
Tool Uses: a Microwear Analysis. Chicago and London: 
University of Chicago Press. 

KEELEY, L.H., 1982. Hafting and Retooling: Effects on the 
Archaeological Record. American Antiquity, 47, 798-809. 

MANSUR-FRANCHOMME, M.E., 1986. Microscopie du 
matériel lithique préhistorique. Traces d’utilisation, 
altérations naturelles, accidentelles et technologiques. 
Exemples de Patagonie. Cahiers du Quaternaire 9. Paris: 
Editions du Centre National de la Recherche Scientifique.  

MOSS, E. AND NEWCOMER, M.H., 1982. Reconstruction of 
Tool Use at Pincevent: Microwear and Experiments. In: D., 
CAHEN, ed. Tailler ! pour quoi faire: Préhistoire et 
technologie lithique II. Recent Progress in Microwear 
Studies. Studia Praehistorica Belgica 2. Tervuren, 289-312. 

ODELL, G.H., 1980. Toward a more Behavioral Approach to 
Archaeological Lithic Concentrations. American Antiquity, 
45 (3), 404-431. 

ODELL, G.H., 1981. The Mechanics of Use-breakage of Stone 
Tools: some Testable Hypotheses. Journal of Field 
Archaeology, 8, 197-209. 

ODELL, G. AND ODELL-VEREECKEN, F, 1980. Verifying 
the Reliability of Lithic Use Wear Assessment by "Blind 
Test": the Low Power Approach. Journal of Field 
Archaeology, 7 (1), 87-120. 

PLISSON, H., 1982. Une analyse fonctionelle des outillages 
basaltiques. In: D., CAHEN, ed. Tailler! pour quoi faire: 
Préhistoire et technologie lithique II. Recent Progress in 
Microwear Studies. Studia Praehistorica Belgica 2. 
Tervuren, 241-244. 

PLISSON, H. AND MAUGER, M., 1988. Chemical and 
Mechanical Alteration of Microwear Polishes: an 
Experimental Approach. Helinium 28 (1), 3-16. 

ROTS, V., 2002a. Hafting Traces on Flint Tools: Possibilities 
and Limitations of Macro- and Microscopic Approaches. 
Thesis (PhD). Katholieke Universiteit Leuven. 

ROTS, V., 2002b. Are Tangs Morphological Adaptations in 
View of Hafting? Macro- and microscopic wear analysis on 
a selection of tanged burins from Maisières-Canal. Notae 
Praehistoricae, 114, 61-69. 

ROTS, V., 2002c. Bright Spots and the Question of Hafting. 
Anthropologica et Praehistorica, 113, 61-71. 

ROTS, V., 2003. Towards an Understanding of Hafting: the 
macro- and microscopic evidence. Antiquity, 77 (298), 805-
815. 

ROTS, V., 2004. Prehensile Wear on Flint Tools. Lithic 
Technology, 29 (1), 7-32. 

ROTS, V., 2005. Wear Traces and the Interpretation of Stone 
Tools. Journal of Field Archaeology, 30 (1), 61-73. 

ROTS, V., PIRNAY, L., PIRSON, P., BAUDOUX, O. AND 
VERMEERSCH, P.M., 2001. Experimental Hafting Traces. 
Identification and Characteristics. Notae Praehistoricae, 21, 
129-137. 

ROTS, V., PIRNAY, L., PIRSON, P. AND BAUDOUX, O., 
2006. Blind tests shed light on possibilities of interpreting 
prehistoric stone tool prehension and hafting. Journal of 
Archaeological Science, 33, 935-952. 

ROTS, V. AND VAN PEER, P., 2006. Core-axe production and 
composite-tool maintenance in the Sangoan levels at site 8-
B-11, Sai Island (Sudan). Journal of Archaeological 
Science, 33, 360-371. 

ROTS, V. AND VERMEERSCH, P.M., 2004. Experimental 
characterisation of microscopic hafting traces and its 
application to archaeological lithic assemblages. In: E.A. 
WALKER, F. WENBAN-SMITH AND F. HEALY, eds. 
Lithics in Action. Papers from the Conference Lithic 
Studies in the Year 2000. Lithic Studies Society Occasional 
Paper, 8. Oxford: Oxbow books, 156-168. 

ROTS, V. AND WILLIAMSON, B., 2004. Microwear and 
Residue Analysis in Perspective: the contribution of 
ethnoarchaeological evidence. Journal of Archaeological 
Science, 31, 1287-1299. 

STORDEUR , D., ed., 1987. La main et l’outil: manches et 
emmanchements préhistoriques. Lyon: Maison de l’Orient 
Mediterranéen, 11-34. 

UNRATH, G., OWEN, L.R., VAN GIJN, A., MOSS, E.H., 
PLISSON, H. AND VAUGHAN, P., 1986. An Evaluation 
of Use-wear Studies: a Multi-Analyst Approach. Early Man 
News 9/10/11, 117-175. 

VAUGHAN, P., 1985. Use-wear Analysis of Flaked Stone 
Tools. Tucson. 

 


