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Refitting of lithic artefacts is a unique method. When
two pieces go CLICK–this is it! There is no other
match possible. In archaeology this is probably our
best example of “scientific proof”, but, in the end, the
interpretation of the CLICK depends on the funda-
mental questions asked by the researcher and the
overall methodology applied. Eriksen 2009:141

Introduction

The refitting of lithic artefacts has a long tradition in
Palaeolithic archaeology, having been used in stone tool stud-
ies since the 1880s (Smith 1894; Spurrell 1880). Until the late
1960s, this method, which consists of finding the joints be-
tween stone elements extracted from the same block, much
like a 3D jigsaw puzzle, was only discontinuously and occa-
sionally applied. Since then, the increasing use of refits has
most likely been caused by the quality of the archaeological
record found at the Magdalenian site at Pincevent in France,

where the reconstruction of the social and economic organi-
sation of reindeer hunter communities was allowed through
refits (Leroi-Gourhan and Brézillon 1966, 1972). During these
early years, refitting analysis was not only introduced to
European studies, for example at Gönnersdorf in Germany
(Bosinski 1975), but also in Africa at Munyama Cave by
Victoria Lake (van Noten 1971) and Gombe in Zaire (Cahen
1976) and in North America at the Casper site in Colorado
(Frison 1974). Since the 1970s, refits have been applied main-
ly to two fields of research: taphonomy and ‘anthropological’
studies (Larson and Ingbar 1992:151). In taphonomic studies,
refits have been used to evaluate the non-anthropic and post-
depositional processes that have caused the displacement of
archaeological items (e.g. Hofman 1986; Villa 1982). The
anthropological application of refits has been mainly focused
on two research lines: technology and intra-site spatial distri-
bution (for a complete bibliography on the history of refitting,
see Arts and Cziesla 1990 and Schurmans 2007). Looking at
the technological studies, refits have been used to reconstruct
stone tool production processes and transport. Some multidis-
ciplinary studies have included use-wear analysis to investi-
gate the relationship between a specific stone tool and its
function (Cahen et al. 1979; Odell 1981). For spatial applica-
tions, refits have been used to investigate settlement dynamics
through the identification of intra-site activity areas
(characterised by the clustering of archaeological remains
and a high rate of refits) and the relationships between these
areas as highlighted by intra-site connection lines between
long-distance refitted items. Based on the extension of an
activity area and the technological characteristics of the
refitted items, refits have also been applied sporadically for
identifying the number of occupational events in an activity
area and inferring the number of individuals knapping there
(Cahen and Keeley 1980).

In 1987, refits were formally acknowledged for the first
time as a preferred method for reconstructing and understand-
ing the past. In that year, Erwin Cziesla, Sabine Eickhoff, Nico
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Arts, and Doris Winter organised “The Big Puzzle” inter-
national symposium at Monrepos in Neuwied, Germany. It
was a milestone in the standardisation and implementation
of refitting studies in Palaeolithic contexts. The partici-
pants at the symposium made a significant improvement
to the methods of refitting analysis through theoretical
reflections and the development of a standardised termi-
nology, for example for production-sequences, broken ar-
tefacts, and modifications involving retouched tools
(Cziesla 1990:15), and protocol for representing connec-
tion lines between refitted elements and their intra-site
spatial distribution (Cziesla et al. 1990). In addition to
the theoretical and methodological systematisation of
refitting analysis, we believe that the main achievement
of the symposium and its most relevant contribution to
latter studies was in its highlighting of the great informa-
tive value of refits when analysed from a holistic and
multidisciplinary perspective. The data published since
then have shown that refi t t ing is productive for
reconstructing site formation and taphonomic processes
(McCall 2010; Morrow 1996) and have enlarged its applica-
tion to include bone assemblages (Hofman and Enloe 1992).
Furthermore, refitting analysis has significantly improved be-
havioural archaeology (Schiffer 1976; Smith et al. 2012) and
the knowledge of how ancient hominins moved into the land-
scape, built economic strategies, and organised their social
spaces at campsites (McCall 2014; Schurmans and De Bie
2007). Refits have also allowed for a deeper look into the
status and skill of stone knappers even from Palaeolithic times
(Bodu et al. 1990), an ancient period for which these topics
would otherwise be unlikely to understand.

To celebrate the 30th anniversary of The Big Puzzle, we
organised an international workshop in Tarragona, Spain,
through a grant from the Wenner-Gren Foundation
(Romagnoli and Vaquero 2018). Since many years have
passed since the Monrepos symposium, we believed that is
was time to evaluate whether the expectations raised 30 years
ago had since been met. The 3-day workshop was a stimulat-
ing opportunity to sum up the reality of refitting analysis in
recent years and to debate the challenges that this method will
face in the new millennium. The workshop involved a novel
format that included the collective analysis of archaeological
and experimental materials during work sessions, allowing for
a debate of in-depth questions on terminology and technology.
Both lithic and bone materials were shown and analysed. In
this paper, we briefly present the main topics that received
new motivation through the application of refitting analysis
and introduce the papers collected in this volume, which rep-
resent the latest, multidisciplinary applications of refits in cur-
rent Palaeolithic archaeology. Some of the remarks that arose
from the thoughts and discussions at the workshop are also
presented, and they are all strictly related to how archaeolog-
ical science is changing in the new millennium.

Refits: still a privileged method
for understanding and interpreting
past human behaviours

In recent decades, several topics in human evolution stud-
ies have received revitalization through the use of
refitting, while the application of this technique is still
not systematic in Palaeolithic research. We will discuss
more about the reasons behind this limitation later in the
paper. The renewed focus in the current debate of
Palaeolithic studies on the diversity of past human behav-
iours has been partially caused by the application of
refitting analysis. This method has opened up new per-
spectives on the perception of the spatial organisation of
human activities and their temporal relations (Turq et al.
2013; Vaquero 2008, 2011). This last topic in particular
has encouraged a novel reflection on the temporal resolu-
tion of archaeological contexts (for discussion, see
Romagnoli et al. 2018a). Refitting offers a glimpse at the
temporal scale that defines the basic units forming archae-
ological assemblages: the scale of each event. Focusing on
lithics, refitted elements are the direct evidence of in situ
knapping events. An analysis of refits enables researchers
to discern between different events and investigate the
temporal relations between them. For example, it is possi-
ble to identify the life history of a tool from the finding of
its raw material to its abandonment as a used item. If
humans introduced a raw material into a site as an entire
block and knapped it there, we can find refitted sequences,
including the cortical blanks that were produced during
the first phases of knapping. In addition to production
events, selection and transportation events can be also
identified through refits, both at the intra- and inter-site
level. The study of the intra-site spatial distribution of
refitted elements and the distance and direction of refitting
lines combined with a taphonomic analysis of post-
depositional agents allows for the identification of the an-
thropic redistribution of produced tools between different
domestic units at a site. Finally, through refits, we are able
to identify ‘ghosts’ and ‘orphans’ as evidence of processes
that are extremely difficult to perceive in archaeology,
such as lacking items that were there previously but were
later taken away by humans. If refitted blocks can rebuild
almost a complete initial volume but some items are sys-
tematically lacking (and especially if the technological
analysis identifies them as ‘primary’ products strictly re-
lated with the knapping method being applied), we are
seeing ‘export events’. This means that the missing items
were part of a toolkit that was produced at the site and
then exported to be used elsewhere as an element of the
planned economic strategies of hunter-gatherers during
their annual displacements. At the same time, if some
items are lacking for refitting, and especially if it is
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possible to corroborate the character of the isolated items
through the specificity of their morpho-technical and pet-
rographic characteristics, we may have a transported
toolkit that was produced elsewhere and introduced into
the site ready to be used by the hunter-gatherers.

Ultimately, refits permit researchers to deal with time in
archaeological contexts in two ways: they allow the study of
static archaeological objects as part of a dynamic, and they
allow dealing with the cumbersome problem of identifying of
contemporaneity and diachrony between archaeological
events. This was one of the main topics discussed at the work-
shop as it places the interpretation of refitting patterns at the
centre. Although connections between activity areas have of-
ten been considered as indicating that the areas were contem-
poraneous, the potential practice of recycling forces us to be
particularly cautious about this point, especially concerning
lithic refits. It has been suggested that bone refits are more
suitable for indicating that two areas were contemporaneous
(O’Brien 2015; Rapson and Todd 1992) due to the restricted
time span during which a bone is still useful. Nevertheless, the
entirety of a refitting pattern may provide some clues on this
issue, in particular on the directionality of the movements—
unidirectional or bidirectional. Bidirectional patterns would be
more consistent with a hypothesis that the connected areas
were contemporaneous, while a recycling hypothesis cannot
be discarded for unidirectional patterns. At the same time, the
informative value of refits lies in the application of this meth-
od along with other approaches. Embedding stone tool refits
in a multidisciplinary research programme, including petro-
graphic, morpho-technical, and use-wear analyses, and
geostatistical and spatial modelling, gives consistency to a
working hypothesis, reinforces scientific demonstration, and
opens different perspectives for understanding the social be-
haviours of past communities. Over the last two decades, the
value of refits in archaeological science and the increase in
their application in multidisciplinary studies have given new
energy to several topics in Palaeolithic studies. These can be
classified into three domains: site formation processes, tech-
nical behaviours, and social behaviours in domestic spaces.

Site formation processes Archaeological layers are palimp-
sests. They result from several diachronic and independent
import, production, use, export, and discard events (Bailey
2007). Refitting has been shown to be a privileged method
for dissecting archaeological palimpsests. It provides for a
reduction of the temporal scale of analysis. An archaeological
layer is usually approached as a single whole, while refits
enable the identification of different events that make up the
archaeological collection of each layer and the assessment of
the temporal relationships between them. From this perspec-
tive, refits provide useful information about post-depositional
processes and dynamics and the definition of stratigraphic
integrity (e.g. Deschamps and Zilhão 2018; Sisk and Shea

2008), and they also enable the identification of knapping
areas, refuse deposits, and storage spaces (e.g. Delagnes
et al. 2006a; López-Ortega et al. 2017). Refits enable the in-
troduction of time as a variable in archaeological analysis.
This implies that analyses of the intra-site spatial distribution
of refitted items, the direction and movement of their connec-
tion lines, the number of technical events in each area, and the
archaeological categories associated with the items make it
possible to identify recycling and discuss the capacity for
planning of past communities. For example, the intentional
displacement of artefacts within a site demonstrates the eco-
nomic strategies of the human group. Furthermore, we can
infer the duration of human occupation at a site and discuss
settlement patterns (Gaudzinski-Windheuser et al. 2011;
Machado et al. 2017). Obviously, this study domain is strictly
related to an analysis of site function and economic strategies
such as curation and expediency (Vaquero and Romagnoli
2018; Vaquero et al. 2015) and the more general and complex
topic of mobility in archaeology (Close 2000; Baena Preysler
et al. 2018).

Gaining an understanding of assemblage and site formation
processes can also be approached using bone refits (Audouze
and Enloe 1997). Faunal remains have been included in
refitting programmes less often than stone tools; however,
they are diagnostic elements useful for discussing synchronic-
ity and diachrony between carcass transport and processing
events (Rosell et al. 2012). Bone refits contribute to dissecting
archaeological palimpsests and understanding taphonomic
dynamics , espec ia l ly when app l i ed a long wi th
archaeostratigraphy, zooarchaeological study (Morin et al.
2005), and tooth wear analysis (Gabucio et al. 2018). They
reinforce the contributions of settlement patterns especially
when they are associated with lithic refits (Bargalló et al.
2016) as lithics and bones can be characterised by different
intra-site mobility patterns created between activity areas and
can have different economic values in relation to recycling
and refuse disposal (Vaquero et al. 2017). Furthermore, the
identification of single events through bone refits has in-
creased the knowledge of Neanderthal foraging strategies on
a short scale, showing the link between the consumption of
large mammals and other resources (Gabucio et al. 2014).

Technical behaviours Refits are very useful for showing the
variability of technical systems. In fact, the majority of studies
in which refits have been applied are devoted to interpreting
past technical behaviours, including knapping concepts and
methods and strategies for tool transport (what circulates in
the pockets of past humans, how and why, as stated in the title
of a paper by our French colleagues, Delagnes et al. 2006b).
Furthermore, in recent years, a small number of papers have
been published that use refits to discussing the flexibility of
knapping methods. These studies have indicated that the hu-
man decisions made during knapping processes were not
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rigidly determined by unchangeable mental templates, but
rather, the search for a specific tool morphology or functional
edge led to the interlocking of different technical options to
adapt to raw material constraints, respond to different risks, or
meet to a lack of specific skills. Moreover, identifying the
knapper’s choices and decisions may help permit researchers
to discern some of the idiosyncratic signatures characterising
specific individuals (Foulds 2010).

Even if there have been few case studies that have applied
refits to investigate these topics, these studies have clearly
shown the potential for this method within a multidisciplinary
research design in creating a better understanding of human
responses to specific constraints and determining technologi-
cal behaviours in relationship to the environment, technolog-
ical costs and knowledge, and social organisation. We will
now provide some recent applications as examples. A recent
study has highlighted how Neanderthals adapted their initial
production phases to the removal of the most inhomogeneous
part of a block. In addition, they further exploited the parts of
the block of the highest quality, creating a specific variant of
the Levallois production sequence to overcome the costs of
raw material quality and to exploit a single resource for knap-
ping methods with a high and low degree of control on final
products (Romagnoli et al. 2016). Moreover, stone tool refits
allow for the identification of which blanks a knapping pro-
cedure is mainly designed for and the recognition of the var-
iability in the technical procedures that were applied to
achieve these technological goals (Bachellerie et al. 2007;
Bernard-Guelle et al. 2017; Ortiz Nieto-Márquez and Baena
Preysler 2017). Recent studies have shown a great variability
in the economic behaviours hidden in the concept of ramifi-
cation in the Middle Palaeolithic, and these behaviours re-
spond to the different strategies that led the choices regarding
which tools will circulate as personal gear and why
(Romagnoli et al. 2018b; Turq et al. 2013). In addition, the
intra-site movement of lithics indicates which types of arte-
facts were more likely to have been considered as useful,
allowing for the concept of the tool in Palaeolithic technolo-
gies to be assessed (Clark 2019). Looking at specific individ-
ual constraints, refits have permitted the identification of hu-
man laterality in Middle Palaeolithic contexts (Bargalló et al.
2017) and the detection of apprentices (see Castañeda
2018:719 and the bibliography therein). Therefore, refitting
analysis integrated into technological studies provides a de-
tailed understanding of adaptive behaviours. This knowledge
is needed to interpret the relationships between humans and
the landscape, their shared knowledge, and its mechanism of
transmission.

Domestic social behaviours Since the first applications of
refitting studies, the spatial distribution of refits has been used
to visualise and interpret the use of living spaces and to un-
derstand settlement patterns. These goals have been achieved

through the study of bone refits, lithic refits, and the associa-
tion between both of these categories of archaeological re-
mains. The reconstruction of social spaces necessarily must
be done from a multidisciplinary perspective, taking into ac-
count the density of the remains, their spatial clustering and
segregation, the taphonomy and archaeostratigraphy, and the
technological and subsistence strategies of human groups.
Determining intra-site settlement patterns is needed to link
models of mobility with lifeways and socio-economic behav-
iours. The relationships between these aspects are dynamic
and must thus be explained from a dynamic perspective, and
accordingly, refits breathe life into static archaeological con-
texts. Furthermore, the perception of short-scale events en-
ables the specification of varied phenomena and the taking
into account of social dynamics and isolated behaviours that
were not related in time. It is therefore possible to identify and
interpret activity areas, including sleeping areas, production
zones, and spaces for carcass processing. According to the
spatial and temporal analyses of ethnographic camps
(Binford 1978a, b), the managing of living spaces and the
organisation of tasks in the different areas of a campsite are
related to behavioural complexities and are well established in
Upper Palaeolithic sites (see Brenet et al. 2018; Gaudzinski-
Windheuser 2015; Jöris et al. 2011; Julien and Karlin 2014;
Street et al. 2006; within the more recent papers for this chro-
nology). The organisation of daily activities and the degree of
complexity involved in their planning and management are
key topics in Neanderthal studies as they are strictly related
to their social and cognitive features. Refits have significantly
improved our understanding of Neanderthal lifeways through
the identification of hearth-related activity areas, the organisa-
tion within domestic units, the presence of communal spaces,
andwaste management strategies at campsites. They have also
allowed for a consideration of the duration of the occupation
of a site (e.g. Chacón et al. 2015; Modolo and Rosell 2017).

The main benefit of applying refits to intra-site spatial anal-
ysis is the possibility of dealing with the temporal relation-
ships between domestic units. By looking at the distribution
and direction of the connection lines between refitted items, it
is possible to reconstruct the anthropic displacement of arte-
facts between different areas. For example, if we identify a
knapping area, which we call ‘area A’, it must be characterised
by the presence of a refit composed of cortical flakes (related
to the first phase of production) and the occurrence of debris,
fragments, and flakes of variable dimensions made of a lithic
resource with the same macroscopic characteristics as the
refitted elements. Alternatively, area A needs the presence of
several flakes, at least partially refitted, related to a single
block of raw material. Let us call this refitted set ‘R-01’.
This set must be composed of at least four items, and three
of them must be clustered in area A (plus the other elements
attributable to the same block based on their macroscopic
characteristics and petrography). We may also find that one
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piece of R-01 is spatially isolated in a different area within the
site located several meters away, which we call ‘area B’. Once
we laminate natural processes through taphonomic analysis
(for example the circulation of water), we can link the pres-
ence of this piece in area B to human activity. An individual
took a flake from area A and transported it to be used or
discarded in area B (it may or may not have been by the same
individual who knapped the block, we cannot know). If R-01
is composed of two items, and one is stored in area Awhile the
other is in area B, we cannot knowwhether the movement was
from area A to area B or vice versa, although we still have an
evidence of a link between the two different activity areas
caused by human activity and space management. Likewise,
we can link different areas according to the long-distance bone
refits related to the same anatomical portion of an animal. In
this case, it may be more difficult to draw a direction line due
to the usually low number of refits per set in bone
assemblages.

The intra-site movement of lithics may be due to the social
and economic interactions between individuals in a campsite
or to the later exploitation of artefacts and resources left at the
site previously (strategies of storage, scavenging, or recycling,
Vaquero et al. 2015, 2017). In particular, bone refits can pro-
vide information about the technological processes in prey-
carcass treatment, including butchery and consumption, and
their intra-site spatial distribution indicates human interaction
through food sharing, thus exploring the cognitive and evolu-
tionary framework and elaborating site function (Enloe 2010;
Gabucio and Fernández-Laso 2018). Furthermore, differences
in the patterns of carcass transport and social consumption
between nearby locations with a similar chronology can be
used to discuss the various roles of different sites within a
regional subsistence system and consequently infer demogra-
phy, which has been suggested for the Paris Basin. In the Paris
Basin, the nature of the residential camp at Pincevent was
determined by the highly social relationships between the dif-
ferent huts, and these relationships were identified through
bone refits demonstrating systematic food sharing between
different domestic units. These data, corroborated by techno-
logical evidence and including the identification of inexpert
flintknappers and children (Ploux 1989), suggest the presence
of all members of society at the site. In contrast, the frequen-
tation of the Verberie site may attest to the presence of a
specific segment of such a society, most probably specialised
hunters who occupied this location for short periods during
the processing of the carcasses of hunted animals. These food
supplies were then further transported to longer term residen-
tial campsites, as was the case at Pincevent (Enloe 2004).
When dealing with lithics and social behaviours from a spatial
perspective, Raw Material Unit analysis (RMU; Roebroeks
1988) can be a valid method when refits have not been sys-
tematically applied or are scarce (e.g. Spagnolo et al. 2016;
Uthmeier 2006; Vallverdú et al. 2010). In addition, RMU

analysis can also be extremely useful when associated with
refits (e.g. Machado et al. 2013; Romagnoli and Vaquero
2016; Vaquero et al. 2012).

The challenges and problems for refits
in the twenty-first century: limits
and perspectives

Despite the long tradition of refitting studies and the highly
informative potential of this method, when integrated into a
multidisciplinary research design, the application of refits is
still irregular and can be controversial based on the specificity
of archaeological science today. There are two main aspects
that still limit the use of refits: one is epistemological and the
other is related to methodological issues. These two aspects
are strictly related.

From an epistemological point of view, some authors have
criticised the analysis of archaeological context at such a mi-
croscale. Gamble (1991:17) suggested that our main effort as
archaeologists must be to understand the ‘composite behav-
iour’, going beyond individual events. We agree that our effort
must be focused on the reconstruction of behavioural trends
and processes in a global scenario and over a long period of
time as these are the specific characteristics of archaeology. As
much as we see the risk in the exacerbation of single-event
analysis, we agree with other authors who have highlighted
how the archaeological record is composed of a series of mi-
croscale activities (Cahen and Keeley 1980). Moreover, the
studies based on an ‘assemblage-as-a-whole’ perspective can
bring a narrow and simplified image of behavioural variabil-
ity, especially concerning issues such as the manner in which
faunal and lithic resources were transported to sites. The ‘com-
plete reduction sequence fallacy’ is a good example of how
inferences made from the sum of different events may change
significantly when those events are considered individually.
This obliges a look at single events to understand a general
scenario. However, it is true that we are still far from the
reconstruction of the ‘composite behaviour’, despite the huge
amount of data processed over the last 30 years of refitting
studies.Which bring us to the methodological issues. The lack
of a systematic application for refitting analysis and of
standardisation in the presentation of refit datasets in many
cases—which are discussed below—is part of the problem
in the patchy scenario that we are dealing with. These limita-
tions have prevented comparisons between sites and making
common use of data in new multidisciplinary studies. In fact,
it is impossible to go beyond a series of isolated case studies to
reach a global understanding of the technological, economic,
and social dynamics in Palaeolithic hunter-gatherer commu-
nities. There are two main problems concerning the method-
ological issues.
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The first is the rate of refits. How much can be refit?
How much should be refit? These questions are related to
three constraints: (1) the time needed to pursue a system-
atic refitting programme, (2) inter-analyst variability, and
(3) a low rate of refits. It should be stressed that a low
refitting rate or even the absence of refits is not a fiasco
but actual evidence that we must try to explain. Low refit
rates may be due to damage or alterations in artefacts (e.g.
patina or thermal alterations) or because of a low diversity
in the macroscopic aspects of the exploited rocks (e.g. a
lack of diversity in colour or an absence of geodes and
laminations that can guide the finding of the jointed pieces
of a 3D puzzle). However, the absence of refits can also
tell us something about the formation dynamics and indi-
cate, for example, that most of the lithic assemblage was
produced outside and introduced into the site as a single
artefact (‘orphans’). There is another cause of a low refit
rate: the low resolution of highly developed palimpsests in
which the archaeological assemblage is the result of a
large number of depositional events, which is often asso-
ciated with a long period of human frequentation com-
pressed into an archaeological layer. These are, unfortu-
nately, the majority of archaeological deposits in caves
and rock shelters, and were also the most commonly used
sites in the ancient Palaeolithic era. Effective methods for
the dissection of such developed palimpsests are still lack-
ing. A possibility for the improvement of this path is to
invest in computers and technology for fieldwork tech-
niques (Martínez-Moreno et al. 2016) and in geostatistics
and point pattern modelling for developing probabilistic
interpretations and references for quantitative spatial dis-
tributions. These novel tools have been applied in regional
works (Bevan and Wilson 2013; Crema et al. 2010).
Preliminary intra-site studies have shown their potential
in site formation studies (Romagnoli and Vaquero 2016),
but their implementation must still be explored more deep-
ly. Analyst experience can also contribute to variations in
refit rates. Despite the long tradition of refitting studies,
experimental tests to check for the variables affecting personal
success in finding refits and the parameters needed to assume
a rate that is representative of the reality attested by the archae-
ological record must still be explored in detail. The further
development of experimental trials will most likely improve
refit procedures and raise the success rate.

The time consumption for refitting is usually regarded
as its worst trait because it affects the productivity of a
scientific environment, where quick results are expected
and researchers hope for stunning results to achieve a bet-
ter publication ranking, all while dealing with less and less
funding and more and more competition. To reduce the
time cost of refit search and analysis, the some ongoing
studies are developing 3D applications. In regard to refit
searching, 3D digital models of each archaeological record

and processing through a novel set of algorithms may
result in the automation of the refitting process. At pres-
ent, a few pilot projects have been developed using the
Geographic Information System environment (Cooper
and Qiu 2006) and working with algorithms for stochastic
analysis and the topographic modelling of surfaces to
identify similarities between portions of the surfaces of
bones, lithics, and ceramics (Schurmans et al. 2002).
Nowadays, the interaction between computer science, en-
gineering, and information technology is opening up new
intriguing perspectives. However, this realm must be thor-
oughly researched for the required topology, 3G geometry,
and surface rendering. Partially automated refitting is not
yet a reality. Instead, for an analysis of refits, 3D scanning
and digital processing can be a useful method for describ-
ing the reduction sequences of refitted cores and for ap-
proaching refits from a quantitative perspective when con-
sidering the measurements, angles, and degrees of convex-
ity of flake surfaces (Delpiano et al. 2017). Furthermore,
3D visual technology can provide a useful tool for dissem-
ination and data sharing and prevent artefacts from
prolonged handling.

The second problem still limiting the systematic use of
refits for prehistoric studies is the uneven way in which
refits have been described. Despite the huge amount of
data that has been processed over the last 30 years, avail-
able datasets are so diverse and, in many cases, published
with such patchy information that they are not useful for
comparisons between sites. Comparisons are the first step
for building a frame of reference for jumping from single
case studies to general behaviours and trends, both in a
specific chrono-cultural context and along a diachronic
time interval. Comparisons can also provide for the sim-
plification of the search for refits between different sites,
integrating data from one archaeological layer within the
regional dynamics of human mobility strategies and settle-
ment patterns. It is clear that refits can be useful for dif-
ferent archaeological queries, as shown in this paper.
Depending on the topic being investigated with refits, spe-
cific data are being analysed, which are not necessarily
adequate and useful for all approaches. However, a collective
reflection and discussion on improving the standardisation of
refit descriptions may lead the further development of this
respect and may also affect the enhancement of protocol anal-
ysis and a reduction in time costs. Furthermore, a collective
discussion on this topic may facilitate the creation of an open-
access repository that could simplify further multidisciplinary
and international collaborations, inspire new questions and
ideas, and assist in the development of new perspectives
for refitting studies. All of this will most likely lead to a
novel understanding of past lifeways in palaeoethnography
and a better understanding of Palaeolithic adaptations and
cultural diversity.
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The big puzzle 30 years later: a shared,
multidisciplinary, Palaeolithic perspective

In this volume, the current works-in-progress in behavioural
studies investigating new and old paths in refitting analysis
have been collected. Some of the studies have been mainly
focused on site formation processes, looking at the natural and
anthropic agents responsible for the spatial distribution of
stone tool remains in different depositional contexts. Baena
Preysler and Torres Navas tested refits to identify depositional
and post-depositional processes in the context of an open-air
quarry in the Madrid region during the Lower and Middle
Palaeolithic. The analysis of taphonomic processes is also
the focus of a study of a sample of lithic tools from the Gran
Dolina TD-10 Level in the karstic system of Sierra de
Atapuerca in the northern Iberian Peninsula presented by
López-Ortega and colleagues. De la Torre and colleagues test-
ed the utility of refits in addressing post-depositional distur-
bances with an experimental approach through the experimen-
tal knapping of four quartzite cores.

Other contributions show the potential of refits for a better
understanding of the technological variability in different
Palaeolithic periods. Neruda and Nerudová studied refits of
Szeletian leaf-points from Moravský Krumlov IV in the
Czech Republic. Their analysis demonstrated a specific se-
quence in the configuration of these tools, suggesting a char-
acteristic procedure in the Early Szeletian in the Moravia re-
gion. Delpiano and colleagues used virtual 3D methods to
reconstruct the reduction sequences of two multiple refits,
attesting to two different volumetric conceptions. They com-
pared the knapping concepts and productivity of a discoidal
sequence from the Fumane Cave and a laminar volumetric
reduction sequence from the Gravettian occupation at the
Piovesello open-air site in northern Italy. Refits of laminar
knapping sequences were also analysed by Martínez-
Moreno and colleagues at Cova Gran in the north-eastern
Iberian Peninsula. The authors were able to show the interbed-
ded production of blades, bladelets, and flakes and discuss the
technical traits during the transition from the Middle to Upper
Palaeolithic. Taller and colleagues presented a technological
analysis of lithic sequences in Swabian Gravettian mainly
based on the Hohle Fels site. The results are discussed in the
frame of human mobility and land-use patterns in the Ach
Valley where inter-site refits have been identified.

Several studies were focused on the intra-site analysis of
refits, based on the study of high-resolution depositional con-
texts. Through technical and spatial studies, Machado and
colleagues discussed Neanderthal occupational patterns in
Stratigraphic Unit IV of the El Pastor rock-shelter. Vaquero
and colleagues studied the anthropogenic movements of lithic
artefacts at the Abric Romaní Middle Palaeolithic site and
discussed long-distance refits in the context of refuse disposal,
the functional and social relationships between activity areas,

and recycling. Again on the Abric Romaní site, Rosell and
colleagues analysed faunal refits looking at the occupational
models along the stratigraphy to discuss the variability of
Neanderthal occupational patterns at the site during Marine
Isotope stage 3. The paper by Karlin and Julien may be con-
sidered as a direct link between the 1987 Big Puzzle sympo-
sium and our 2017 workshop. They used chert refits from
Pincevent to identify individuals according to their skill level
in knapping, evaluate the size of the group inhabiting the site,
and identify, including through faunal refits, the relationships
of social dependency between the Magdalenian families who
lived in the different habitations.

The task is certainly not complete if we wish to create a
single volume covering all of the most recent refitting studies,
and we regret the lack of eminent colleagues who have con-
tributed to the improvement of refitting analysis in
Palaeolithic study. However, the case studies that are present-
ed here and the discussions that these data have generated are
of great relevance to the planning of the next 30 years of
refitting studies. Due to the high-quality data that these studies
have provided, refitting should be made a mandatory practice
in current archaeological research. Nevertheless, we recognize
that there are other considerations that play against refitters. In
spite of the latest methodological advances, refitting continues
to be a time-consuming activity. The image of the refitter as
one who spends hours and hours looking at lithics or bones,
sometimes to find only a few refits, may seem discouraging,
particularly to the most fervent adherents to human behaviour-
al ecology and an emphasis on net return rate. This issue may
be especially important when recruiting new refitters among
young students, who feel compelled to publish more and more
papers in order to stay alive in the scientific world—you
know, publish or perish. Even if we are condemned to be a
community of outsiders, we are confident that refitting brings
a type of data that no other approach can provide. In fact,
refitting represents a certain way of doing science in which
the quality and resolution of the data is privileged over the
publication rate. It is also as an example of a slow science in
that refitting can open new avenues of research into the future.
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