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Introduction

This paper provides an introduction to the method of refitting lithic artefacts. One
of the strengths of the method lies in its potential to draw powerful conclusions
from lithic debris, that is to say, that which often constitutes 90°/o or more of our
recoveries on stone age sites, but which at the same time traditionally recieves
not even  loo/o  of our attention.  In  recent years the  application  of  refitting  has
grown  in  breadth  and  scope,  and  it  has  gained  recognition  world  wide  as  a
means  by  which  to  evaluate  stratigraphic  integrity,  and  investigate  human
behaviour through the study of intrasite analysis and technology.  Beyond this,
refitting has played a central role in the development of a new approach to lithic
studies, that of the chafne ap6rato/'re.  Examples will  be drawn  both from the
author's own experience as well as from other, primarily Norwegian, research.

It is observed that the  method  can also  be applied to  materials other than
lithics. It has been succesfully used with both ceramics and bone, and can potentially
be applied to any materials that have been broken. However, it must be noted that
when used with these other materials the method can not generally address tech-
nological questions as is the case of lithics. This is because the sequence of blows
and flake removals  involved  in the  production of lithic tools, which  results  in the
"broken" pieces to be refitted, are in fact a record of specific technological behaviour,

and the method of refitting can reconstruct this behaviour. Broken pot sherds, on
the other hand, while they do form a record of how and where a pot is disposed of,
do not reflect how the pot was manufactured. It is noted that while refitting could po-
tentially identify sherds from a specific pot that have been re-used for some pur-
pose and that this can be seen as a form of ``technological" behaviour, there is irre-
gardles a significant difference in the type of results achieved. In order to more clearly
demark these significant qualitative differences in the nature of the results of the
method as applied to lithic vs. non-lithic materials, it is preferred here to reserve the term
refitting to lithic studies and apply the term mending to the analysis of other materials.

The Method of Refitting

Refitting  is  in  principle  a  simple  operation.  It  involves fitting  struck  or  broken

pieces back into their original form. The assumption is that each break is unique,
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such that the pieces will fit back only to the precise place from which they were
broken or struck.

While simple in principle, refitting lithic materials can in practice be a complex
and  time  consuming  task.  It  is  most  effective  if the  practitioner  has  a  good
understanding of raw material classification, such that the pieces might be sorted
into raw material groups that are more likely to fit together. Furthermore, competence
in the field of lithic technology enables the practioner to organize the work process
so that the innumerable ``impossible" refits might be instantly recognised and ignored.
A typical refitting session would, for example, involve arranging the pieces according
to technological criteria such as: location of the butt (striking platform), orientation
as to dorsal vs. ventral surface, type and location of negative flake scars, types of
fractures, presence and location of cortex as well as criteria such as colour variationst ,
the presence of distinctive fossils (in the case of flint), cracks and bedding planes.
By working with these criteria one is thus able to focus on attempting to refit only
those surfaces which have the potential to fit together and avoid wasting time pursuing
such unfruitful combinations as dorsal to dorsal or ventral to ventral refits, incorrect
orientions, or attempts to refit pieces with different types of fractures.

To summarize, and stress this point yet further, the process of refitting  lithic
artefacts should not involve a mechanical attempt to fit each piece to every other
piece. To be most sucessful, it is a process requiring experience, imagination and a
trained memory, where potential combinations are examined and evaluated, and
where many specific pieces, the negative scars they might fit into and keys such as
colour variations or fossils are memorized on order to expedite the analysis.

Practical hints

One practical hint that significantly eases the process of refitting is to arrange the
pieces  on  a  coloured  background  (Coulson  pers.  com.).  The  use  of  a white
background is not advised as it has been found to cause eye strain. It is suggested
that the  analyst  experiment to  discover which  background  colours  are  most
comfortable  to  work  with  in  connection  with  different  materials.  In  my  own
experience, for example, a green background is sucessful with black material,
and  several  analysts  in  Norway  have  reported  that  a  red  background  is
advantageous when working with quarts crystal.

Pelated to this is the need for adequate lighting. This should be self evident
to any who have worked with  lithics,  however,  I  must state that I  have on  one
occasion observed students following an introductory lecture on refitting in the
field work well into the night refitting by candlelight!

Since the process of refitting often involves taking apart refitted groups, is it
stongly advised to use glue that is soluable. A variety of types of glue that are
soluable acetone are available on the  market.  It is suggested that the analyst
consult their conservation  staff and test a glue  before  use to  ensure that it is
durable enough, and that it is indeed soluable and that it will not harm the lithics.

I  To  confound  matters  somewhat,  it must be  noted that post depositional  processes  can  in fact

selectively change the  colour of some  pieces struck from  a  block to such  a  degree that without
refitting  they would  never  otherwise  be  recognised  as  having  originally  ``belonged"  together.  An
extreme example of this is provided below.
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I  have found that glue that  is  slightly thicker and  sets quickly  is  preferable to
thinner glue that has to be held in place longer before it sets.

Documentation

Depending  upon the  purposes to which  it is applied,  refitting  usually involves
forms  of  documentation  beyond  that traditionally  employed  in  lithic  studies.
This  includes  both  documentation  during  the  process  of  refitting  as  well  as
presentation of the results.

As a minimum,  in the case of a field check of stratigraphic integrity,  refitting
might require only temporary marking of the pieces such that their context is not
lost while removing them from their bags and taking brief notes as to which pieces
from which contexts were found to fit together. For a more systematic analysis in
the laboratory, however, each refitted piece should in principle be sketched and its
catalogue number marked on the drawing. This is to ensure that its provenience
will  not be lost in the event the catalogue  number marked  on the  piece  is  later
obscured or removed by the solvent used to separate the pieces. Furthermore, it is
observed that the process of refitting almost inevitably requires refitted blocks to be
separated and reglued, sometimes many times, in order to place pieces ``into" a
sequence that has already been glued together, or to draw parts of a sequence for
exploded views. Thus it is also advised to sketch the placement of each piece on a
block as the pieces are refitted in order to facilitate re-construction of the block later.

The results of a refitting analysis can be presented in a variety of ways, again
depending to a large degree upon the objectives of the refitting analysis. Focusing
on description of a reduction sequence, line drawings of a block, embellished with
exploded views, can be very effective (Figs.1 and 2). The flow charts typical of more
classical studies of reduction sequences have also been employed (Skar 1988 and
Skar and Coulson  1987). A novel form of presentation is that of Volkman  (1983),
whereby the reduction sequence of a block is described in terms of a series of re-
orientations of the striking platform (measured in terms of spin, tumble and roll) in
combination with a form of flow chart indicating the type of removal at each blow.

Directed to problems in the field of intra-site analysis, refitting has significant
potential.  By plotting the pieces of a refitted group on a site plan, one has the
potential to virtually follow in the footsteps of those who made, used,  possibly
reworked,  and  ultimately  discarded  a tool2.  One can thus establish  concrete
links between independent artefact concentrations or activity areas which one
could not otherwise argue convincingly were or were not part of a single phase
of activity of a site.  Fig. 3  illustrates four (of many possible)  representations of
refit plots: A) where all flakes from a core have lines back to the core,  8) where
lines are drawn between each contact surface, C) where lines are drawn between
all pieces in a block and D) where the flow of the technological sequence is indicated
(cf. Cziela 1990:23) . Cziela (1990) proposes a set of conventions whereby different
types of refit lines, that is, lines connecting contact surfaces, and the artefact types
are  represented  by specific symbols.  The types of refit lines  referred to  include

2 Such an  ideal  situation  is of course dependent on the analyst having adequate control  of post

depostional movement of artefacts.

767



Fig.1. The black block,  Krossnes locality 6 (drawt.ng by Davt.d S/.mpson)

Fig. 2. Exploded views of the two halves of the black block (c/rawt.ng by Davt.c/ St.mpsor])
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Fig. 3. Different methods of plotting refitted data. A) Lines connecting each piece back to the central
core.  8)  Lines  connecting  contact  surfaces  in  the  refitted  block.  C)  Lines  connecting  all
pieces in a block to all other pieces of that block. D) Lines showing the technological sequence,
plain line connecting the two halves of a broken flake, lines with arrows indicating the sequence
of removal of individual flakes. E) Schematic representation of a core and flakes used in this
example (c/rawr`r}g by Daw.d S/.mpson, adapted from Cziela 1990:23)

those representing technological sequences, breaks, and artefact modification. He
further addresses a form of simplified plot in which only the technological flow is
indicated by "connection lines" as opposed to refit lines (see Fig. 3d).

It is no doubt evident to the reader that refitted groups of even modest size will
result in "alarmingly" complex plots, especially if one chooses to plot more than one
group on a single plan. One method of dealing with such complexrty is the use of color
to indicate seperate groups, and/or types of refits, although the cost of publishing
these may be restrictive in many cases. One possible practical aid here would be to
"link" databases containing artefact types, coordinates and  refit types to a CAD

(Computer Aided Design) program such that plots could be automatically generated.
Alternatively, given adequate resources, tailor made programs could be developed
(cf. Lindenbeck 1990 and Wansleeben 1990). In this context it is also appropriate to
note that in 1995 a student in the lnstitutt for lnformatik, University of Bergen, com-
pleted a dissertation addressing the use of computers as an aid in refitting (Saethen3
n.d.) . While I have not yet completed my own evaluation of this work (I recieved a copy
only within a few days of finishing this article) , I am able to relate that the intention of
the work was to develop computer tools that might aid in the refitting process itself
(3D  representations  of knapped  pieces that could  be  "refitted"  manually on the
screen), visualization of a knapping sequence (taking apart a 3D representation of a
refitted block on the screen) as well as the plotting of refitting data on site plans.

With  regard  to  refitting  data  and  site  plans,  practical  difficulties  may  be
experienced when attempting to plot refitting data whose precise provenience
has not been recorded, for example, for data collected by square meter or quarter
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square  meter.  One  solution  includes  plotting  refit  lines from  symbols  placed  at
convenient locations within the grid unit (cf. Skar 1988).  If it is of interest simply to
demonstrate the horizontal extent and/or density of a refitted group, any number of
means are available. Classical expressions of artefact density include surface contour
plots (topographic maps for artefact density), the use of grey scale gradients or
symbols of varying sizes where symbol size is proportional to artefact density.

Requirements
Before continuing to an examination of specific applications and  examples,  it is
appropriate to address some of the requirements of the method. In terms of data
requirements these range from very little to "total excavation", depending on the
goals of the analysis. A field test of context integrity, for example, makes no special
demands on the data aside from temporarily marking the pieces selected for refitting
to ensure that their provenience is not lost. A fully developed intrasjte analysis on
the other hand requires that all pieces be marked and generally requires extensive
to total excavation of a site. Total excavation is recommended not only to provide
more ``pieces for the puzzle", but more importantly to provide a degree of assurance
that any  missing  pieces  are  in  fact  missing  from  the  site  (carried  away  by the
prehistoric inhabitants) as opposed to the pieces having not been excavated or lost
during excavation. Note that total excavation is in fact a relative term. It is more an
ideal goal than something that can be achieved in practice with any certainty, as it
is ultimately rarely possible to know that a site is in fact completely excavated and
that no pieces remain in the deposits beyond the limits of the excavation.

Pegarding the demands placed on the analyst, beyond an understanding of lithic
raw materials and technology as discussed above, a good measure of time is often
required. Befitting is generally understcod to be averytime demanding method. However,
it must be pointed out that this again depends on the goals of the analysis, and of
course on the experience of the analysist. While some have devoted years of effort to
refitting a site, at the other extreme, a field evaluation of a specific stratigraphic context
could require as little as one analyst and one or two afternoons. A more common
situation might be that represented by the re-analysis of the Re[rmyr 11 site in Norway
(Skar and Coulson 1987). This study involved an investment of two analysts six weeks
each (Coulson pers. com.) . The examples drawn from my own research reporfed below
(Kfossnes Localities 2, 3 and 6) are the partial results of roughly eight weeks of analysis.
It is noted that once the process of refitting is well undervay, for an experienced
analyst the most time consuming aspect may well be that of documentation.

Cautions
Whereas the  data  resulting  from  refitting  could  be  described  as the first truly
objective knowledge available to archaeologists (inasmuch as a piece will either

3 This statement must be qualified  insofar as  I  have  heard  of or observed two  examples where

pieces did not in fact "click" together (Coulson pers. com.) . One example was where a flat surface
of a small piece was fitted onto a large flat surface of another piece on the basis of colouration (a
distinctive fossil)  and  another where the  extremely small  distal  ends  of two  blades  struck from
opposing  platforms were found to refit.  In the latter case there were ``solid"  refits connecting the
blades through other pieces.
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+it or it w.iJl nof3) , the interpretation of the meaning of refitted materl.al is as much
a meter of subjective evaluation as any other archaeological analysis.

Among the leading questions that have been raised with regard to refitting are
1) the degree to which one can assume that material refitted to a single block is
from the same phase of activity or occupation (i.e. has there been re-use of material
from a site in later periods?) 2) the degree to which one can assume that artefacts
of different raw materials in the same "concentration"  represent a single activity/
phase, and 3) whether "missing" artifacts are truly missing. These and additional
points have been addressed by others in a variety of overview works (Adamsen
1986,  Ballin  1992,  Cziesla 1990 and  Hofman  1992).  For the purpose of this brief
introduction,  it can be said in general that it is necessary to evaluate each case
independently and that if an analyst has not adequately addressed the types of
issues noted above, then his or her conclusions should probably be subjected to
close scrutiny.  For example, with regard to the question of whether activities are
contemporary, a single refit between two areas of a site is not likely to constitute a
convincing argument as the refit could well represent post depositional processes
instead of cultural activity. On the other hand, multiple refits, especially with movement
back and forth  between two areas of a site that are also meaningful in terms of
which  specific  artefacts  have  been  moved,  may  well  be  argued  to  reflect
contemporary activities.

Missing or "shadow" artefacts can easily be identified on the basis of holes or
gaps in refitted groups4 . The value of shadow artefacts is very much dependent
upon objective of the study and the thrust of arguement of the analyst. The point is
often raised that such missing artefacts may in fact have not been recovered by the
archaeologist (not collected or that they remain in unexcavated portions of a site),
as opposed to having been transported from the site by the prehistoric inhabitants.
If the point of the analyst is that the shadow artefacts were transported from the site,
then any further conclusions building on this interpretation will be subject to varying
degrees of critique unless the missing artefacts are in fact recovered from another
site and refitted5 . On the other hand, the mere recognition of such shadow artefacts
could greatly enhance a site study in the event that the artefact type in question is
not otherwise represented in the site inventory.  In this case, the shadow artefact
data constitutes an extremely valuable source of information that is not otherwise
accessible. Coulson (1986) provides a classic study in which the results of refitting
have  required  significant  reinterpretation  of  previously  excavated  material  (this
example, the refitting of the outer case of a Neolithic cylindrical core from material
earlier interpreted as Mesolithic, is more fully described below).

Discussion of Applications

ln the following I will address and provide examples of some of the main areas of
application of refitting. My is coverage by no means complete but is intended to
give an indication of the breadth of possible applications.

4 ln a related matter, it should also be noted that "missing" tool types might actually be reconstructed

from otherwise unidentifiable fragments.
5 Several incedents of inter-site refitting have been reported in the literature, see, for example, Singer

(1985)  and  Schaller-Ahrberg  (1990).

765



Evaluation of Context Integrity

Stratigraphy can be characterized as one of the pillars of archaeology. At the same
time, from a critical perspective, it could be considered as one of its greatest banes.
The crucial question to be asked is the degree to which we can trust that the artefacts
recovered from a specific stratigraphic context do in fact "belong" to that context.

It has been argued that archaeologists sometimes inappropriately appeal
to the "Pompeii Premise" (Ascher 1961 :324; Bin ford 1981 a:420;1981 b; Hoffman
1992:3),  that they assume an  assemblage from  a given  stratigraphic context
represents an  in situ deposit without adequately evaluating potential sources of
mixing. So much has in fact been written regarding sources of disturbance/artefact
movement that one might begin to consider that the only in situ contexts existing
might in fact be those ``frozen" by a rain of volcanic ash. I must admit to being partial
to this train of thought. At the risk of making an unsubstantiated claim, it has been
my experience that artefacts often move after they were deposited -sometimes
they move a lot -and to assume otherwise is probably to assume in error.

Another  side  to  this  problem  is  the  presumption  of  continuity  between
stratigraphically distinct assemblages  (Villa  1983;  Hoffman  1993:4). Assuming
that some,  if even  minimal,  mixing does occur between adjacent stratigraphic
units, then an analysis of these units which does not take the potential of mixing
into account would automatically assume a degree of continuity between the
assemblages. Stated another way, a conclusion that a set of adjacent stratigraphic
units represents technological or cultural continuity may well be measuring post
depositional disturbances, rather than true diachronic cultural processes!

At  the  same  time,  once  having  recognized  the  potential  effects  of  post
depositional disturbance, I assert that rather than abandoning "poor" contexts, a
better approach would be to examine them and exploit their potential. The questions
at hand then are: is the site I am working on disturbed, how much and in what ways
is it disturbed, and how can refitting contribute to solving potential problems?

Among the first applications of refitting in Norway was that of Bj®rgo (1981 ) .
Here refitting was used to test the stratigraphic integrity of a group of sites on the
island of Flat®y, Western Norway. The analysis resulted in the successful refitting
of  fragments  of  numerous  large  artefacts,  primarily  axe  and  grinding  plate
fragments, on several sites. The case of Flat®y XIl is particularly enlightning.

The culture layer was excavated in five layers where layers ll-lv represent the darkest
portion  of the  culture  layer ....  The  profiles  gave  the  impression  that  the  locality  was
undisturbed ....  Among  the  recoveries  were  11  grinding  plate  fragments that  could  be
refitted to in all three different grinding plates (Bjtgrgo 1981 :47  [my translation]).

According to the profile illustrated by Bj®rgo (1981 :48), layers 11 to IV varied
in thickness from ca 5 to 40 cm each. The horizontal and vertical distribution of
the refitted fragments are indicated in table 1. Faced with refits between layers
18,11 and  Ill  Bj®rgo concludes that:

Because an artefact from layer 18 has the same age as parts of the same artefact in
layer Ill, it is posible that distubance of the layer sequence has occurred that could not be
observed within the area where these were found (1981..49 [my translation])

This simple though classic example is included to demonstrate the difficulty
in recognizing post depositional distubance based exclusively on the observation
of stratigraphy.
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Tatole 1. Grinding plates refitted from  Flattzy Locality XII  (Bj®rgo 1981 )

Grinding  plate Grid square(1m2) Layer Fragments refitted

A DDll 18 2
DDll 11 2
EE12 Ill 1

uncertain uncertain 1

8 EEll lv 2
EE12 lv 1

C FF15 111 1

EE14 lv 1

(adapted from  Bjfzrgo  1981 )

Ttxble 2. Vertical sorting of black rhyolite in the bog deposit

Layer Max. thickness(cm) BIack  Rhyolite Period

recent bog andintrusivehearth 30 5

VX* 15 409 Early Neolithic

Bc** 5 2
Bd 5 126

Bj  (EN) 5 11

Bj  (LM) 10 2 Late Mesolithic

Bh*** 43 1

* Artefacts were recovered almost exclusively from the bottom 5 cm of layer VX
** Layer Bc is discontinuous and interpreted as a hiatus
*** Artefacts were recovered from only the top 5 to 10 cm of layer Bh (adapted from Simpson 1996)

More recent excavations on Flat®y (Simpson 1992) involved a refitting analysis
of several sites. Those addressed here were "totally excavated", and one (Krossnes
Locality 6) was situated in a small bog. One of the interesting recoveries from this site
was a dense concentration of black rhyolite. Approximately 550 pieces of this material
were recovered, of which over 350 were from a single 0.25 m2 grid square. Table 2
provides an indication of the vertical spread of this raw material through the deposit.

The question raised by table 2 is thus whether the use of black rhyolite at
this site began in the Late Mesolithic, gradually increased to a maximum in the
layer VX phase of the Early Neolithic, then went rapidly out of use again, or if the
black rhyolite stems originally from one phase of activity -that of layer VX -and
the vertical spread is the result of post depositional effects.

To date,171  pieces of the black rhyolite have been refitted, the largest single
block containing 150 pieces (hereafter referred to as the black block). The black
block contains extensive refits between layer VX and and the underlying layers.
In fact, only ca. 80°/o of the pieces in the black block were recovered from layer
VX. That is, some 20°/o came from the other layers6 . Furthermore the cross-layer

6  Note that as  more  pieces  are  refitted to the  black  block,  the  precise  proportions of how many

pieces are derived from different layers will change.
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refits within the black block are "interlaced", for example, sequences have been
identified where a piece from layer VX was struck, followed by one or more pieces
from  layer Bd, followed again  by pieces from  layer VX.  Such  a  "back and forth
movement"  of the  knapping  sequence  is r]of possible through  the time  scales
indicated by the independently dated stratigraphy here, thus, it must be concluded
that at least the pieces that have been refitted to the black block relate to a single
phase of occupation, in all likelihood that represented by layer VX. While it might be
technically possible to "totally refit" the black rhyolite from Krossnes 6 in order to
absolutely demonstrate that all of it relates to the same phase of occupation, the
point here is that it has already been demonstrated that post depositional disturbance
does account for at least some of the vertical spread of the material and it is not in
fact unreasonable to assume that it might account for all of the vertical spread.

The recent work at Flatfzy (Simpson 1992) also provides an example where
the potential impact of agricultural disturbance on the horizontal distribution of lithic
materials could be evaluated. At Krossnes Locality 2 the upper 11 to 40 cm of a 60
cm thick relatively well drained gravel deposit containing stone age artefacts had
been affected by recent agricultural disturbance (most likely spading as opposed
to plowing). Here a refitting analysis has demonstrated an average refit line length
of 1.8 in (n=6) in the deeper undisturbed deposit as opposed to an average refit
line length of only 1.3  in  (n=18)  in the agriculturally disturbed zone. This type of
data could thus be drawn into an argument for the "defence" of the integrity of the
disturbed agricultural zone, that is, that the agricultural disturbance has not likely
resulted in significantly greater horizontal displacementthan in the underlying deposit.

However, in this specific context such a conclusion is problematic. The material
refitted here, the same rhyolite as in the previous example, contains numerous natural
fault planes and once it has been "dried out" is subject to chemical erosion along
these flaws. Given sufficient time under the right micro-environmental conditions,
this  material  is  understood to fragment along these fault  lines.  Note that  it  is  a
simple matter to distinguish this type of post depositional fracturing from knapping
removals as they are heavily eroded and do not have attributes characteristic of
human  induced fracture such as point of percussion,  bulb of percussion,  radial
fissures,  erailleur scars  or  ripples.  The  difficulty  in this  case  is that  many of the
rhyolite refits from locality 2 are in fact "natural" breaks along fault lines. Coupled
with the mechanical effects of agricultural activity, the rhyolite here may have become
more fragmented  in the upper disturbed  layers as a direct result of agricultural
activity,  thus  biasing the  refit line  length  data reported  above.  It should  also  be
noted that similar results could be expected for other raw materials as a result of
burning  (forest clearance,  hearths or natural fires)  as thermal alteration of many
lithic materials will result in the formation of weakness in the material and/or direct
fragmentation . Thus a more conclusive evaluation of the effect of agricultural disturban-
ce on the horizontal patterning of the lithics from this localfty is pending further refitting
studies of other types of raw materials. The point being made here, however, is to
out[ineadirectionofinvestigationthatmightassistothersininterpretingtheirassemblages.

typology|technology|chronology
For the puposes of this paper, typology is seen as a communf.cart.ve too/ used by
archaeologists, a set of definitions that allows us to know what artefact the other
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is talking about. Technology is a broader concept, to which a variety of definitions
might be applied. The study of technology is seen here to ask questions such as
how, where and why tools were manufacured, what they were used for, and how
this type of information might be used to improve our understanding of prehistory.
Chronology then, is a framework into which specific types and/or technologies
are placed on the basis of their presumed ages. For the stone age archeologist
in general, the themes of typology, technology and chronology are inextricably
inter-related.  For a  refitting  analyst,  the  interplay  between  these  can  become
even more complex, with the study of technology through refitting often serving
as  a  "corrective"  influence  on  presumptions within  and  between the fields  of
typology and chronology. A fully developed discussion of the points raised here
is beyond the scope of this paper,  however, in the following I will present a few
examples in which refitting has provided technological insights that were otherwise
not possible to achieve;  examples which to varying degrees also illustrate the
interplay between typology, technology and chronology.

Coulson's  (1986)  re-analysis of the Vesle  Berousen  11  site,  Norway,  using
refitting  provides  a  classic  example  whereby  the  ide.ntification  of  ``shadow"
artefacts has required a dramatic re-interpretation of a site's chronology.  Here
ca.1000 lithic artefacts were recovered and the site was radiocarbon dated to
6100  +/-140  bp.  This  Mesolithic  age  was  also  reflected  by  the  typological
characteristics of the stone tools in the assemblage (Hagen 1963:131  in Coulson
1986:17). The re-analysis of this site resulted in the refitting of a flint nodule that
contained the negative impression of a Iveo/t.th;.c cylindrical core. That is to say,
it  demonstrated  the  presence  of  a  previously  unknown  (and  otherwise
unknowable) phase of occupation of the site.

The black block (Figs.1 and 2) from Krossnes locality 6 addressed above is
of  relevance  in  another context.  By way of review,  this  group was  argued to
relate to layer VX, a layer representing an Early Neolithic phase on the site -the
Early Neolithic of Western  Norway dating to the period 5200-4700 BP  (Olsen
1992) . The black block did in fact contain a cylindrical core, a typical Early Neolithic
trait in Western Norway. It also, however, contained a core of another type, one
with  a single face,  opposing  platforms  and  acute  platform  edge  angles.  This
type of core  is typologically dated  in Western  Norway to the  Early Mesolithic,
that is before 9000 B.P (Bjerck 1983: 120) . The observation that this block contains
two  cores  that  according  to  a traditional  typological  approach  have  an  age
difference of some 4000 years clearly requires some form of explanation.

It has been argued elsewhere (Simpson 1996) that the black block was in
fact knapped in the Early Neolithic (i.e. not first used in the Early Mesolithic and
then re-used in the Early Neolithic) and that the difficulty in this case lies in the
typology and chronology employed. The specific arguments employed will not
be addressed here, but rather it will be stated that this case is presented as an
example  whereby  it  has  become  necessary  to  review  typological  and
chronological relationships on the basis of refitting data.

The  nature  and  quality of the  raw  material  used  by  prehistoric folk is an
important  aspect  of the  study  of typology  and  technology.  In  terms  of the
classification of raw material into geological types the criteria of colour is often
employed.  An  additional  example  from  the  Krossnes  locality  6,  however,
constitutes a "cautionary tale" with regard to raw material classification based
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on  colour.  Here a block was  refitted which  contained  pieces of such varying
colour that they would  otherwise  have  been  classified  as four  different  raw
materials (Fig. 4, table 3). The raw material has been identified as rhyolite (Milnes
1994,  pers. com)  and the extreme colour variation  is interpreted as being the
result of differences  in  post depositional weathering  dependent on the water
content of the deposits and in two cases (the olive green pieces) possibly thermal
alteration (Simpson 1996). I feel that little more needs be said with regard to this
example; I leave it to the reader to ponder the implications of figure 4 and table 3.

Intrasite analysis and Human Behaviour

Refitting n.ot only allows one to follow the "life history" of a given tool, from its
manufacture, through use, perhaps also resharpening, breakage and re-use, to
its  ultimate discard,  but  by  plotting the  locations from  which the  pieces from
specific  blocks  are  recovered  we  can  virtually follow  in  the footsteps  of the
individuals who  made and  used  these tools.  This  constitutes  a type  of data
invaluable in the study of intra-site analysis.  Beyond this, close examination of
refitted sequences has led some analysts to assert that they have been able to
identify and distinguish individual knappers on the basis of how the cores were
prepared,  worked  and  how errors were  (or were  not)  corrected  (Cahen  and
Lawrence 1980, Pigeot 1990, Skar and Coulson 1986 and 1987).

Skar and  Coulson  (1986 and  1987)  provide a valuable re-analysis of the
site of R®rmyr 11, Norway which addresses these issues. The site was near totally

-,-
Fig. 4. Multi coloured block, Krossnes locality 6. The olive green pieces are not visible in this view

(artefact scan by DaIvid Simpson)
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TiLble 3. Colour variants of the multicoloured block using the standard Rock Color Chart

(Geol. Soc. of America 1994)

Variant Colour Numberrefitted

1)  black: 'greyish  Black'
(N2) 2

2)  dark grey: banded:

(N2.5)
3

'dark grey/greyish black'

and 'dark greenish grey' (5 G Y 4/1 )

3)  light grey: 'light grey'
(N7) 7

4)  Other: 'olive grey/olive black'
(5Y 3/1 ) 2

(previously published  in Simpsonl 996)

excavated and 613 artefacts were recovered, these distributed  between three
main concentrations  (Areas I,11 and  111).  Some of the main conclusions that the
analysts very convincingly argued (based wholly or partly on refitting)  include:

-the three lithic concentrations on the site were "contemporaneous"7
-Area I was a manufacturing  location, Area 11 was a retooling station and

Area Ill was a special task location, probably used for butchering
-the lithics represent the activity of two knappers
-the work of these two individuals could be distinguished from each other
-the artefacts were brought to the site as partially prepared nodules
-projectile points were manufactured on the site, used and damaged in a

hunt, and returned to the site and discarded during retooling.
-the site is interpreted as a short term hunting camp

Approaches to stone age research: The chafne op6rafoite

As  indicated  in the  introduction to this paper,  refitting  has  played a role in the
development of a new approach to lithic studies, that of the chaz^ne ap6ratot.re
(operational sequence). This approach was formulated and is widely used by
researchers in France (Bodu, Karlin and Ploux 1990, Pelegrin 1990, Pigeot 1990,
Ploux, Karlin and Bodu 1991  see also Edmonds 1990, Grace 1996). The chafne
op6ratot+e has been defined as "the different stages of tool production from the
acquisition of raw materials to the final abandonment of the desired and/or used
objects"  (Bar-Yosef  et  al.1992:511).  While  this  definition  may  at  first  glance
seem  rather  "innocent",  it  does  in  effect  involve  a series  of  reorientations  of
perspective from traditional approaches.

In my view, one of the more fundamental of these reorientations is that from
the arfr'facf as primary focus, to that of the set of ctecr.s/.ons ar7c} acf7.or7s a set of

7  More  precisely, there were  "direct connections"  between Areas  I  and  11,  Areas  I  and  Ill,  but not

between Areas 11 and  Ill,  implying that Areas  11 and  Ill were not used at exactly the same time,  or
that the activities that took place in them did not involve any direct contact between them  (Skar
and Coulson  1986:93).
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artifacts  represents as the object of study. Also  involved  is  a shift from  using  a
modern western concept of technology -where one is thought to first plan or design
a tool, then in a separate step implements the manufacture of that tool -to a model
where  design  and  implementation  are  inextricably  inter-related,  a  model  of
technological practice as a handcraft or craftsmanship (lngold 1990). The difficulty
with the former, the modern western model of technology, is that experience has
shown that the actual ``steps" taken in the manufacture of stone tools is exceedingly
more complex than the simple flow charts resulting from the traditional approach
(\/\/yckoff 1992) . The model of lithic technological practice as craftsmanship, on the
other hand,  more reasonably accounts for the range of variation that has been
observed in lithic reduction sequences as illuminated through refitting.

The black block from Krossnes locality 6 described above can be used to
illustrate the different implications of these two models. According to the traditional
approach,  the  presence  of two  cores that are  supposed to  be from  different
periods in a block that was in all likelihood reduced in a single knapping session
can be seen only as an anomaly, and has little interpretive value. However, from
the perspective where knapping behaviour is seen as craft one might:

...  view this  example  as  a  meter of an  Early  Neolithic  knapper who  probably sat
down to produce blades from a cylindr.Ical core, but when faced with a flaw in a piece of
raw material that resulted in an undersized unusually shaped block inappropriate to the
cylindrical core method, the individual exploited the unusual  piece and  produced what
appears to us to be an Early Mesolithic core type .... That is to say, the knapper is seen as
a craftsman who had in mind a plan consisting of a goal and a set of methods by which to
achieve it. However, in the course of execution of that plan there was feedback between
the "steps" of design and  implementation.  Pending, for example, the quality of the  ra[w
material at hand, the body of knowledge (cultural baggage) available, and the skill of the
practitioner,  the  methods  applied  or the  results themselves  might deviate  significantly
from the original intended plan (Simpson 1996).

The model of lithic technological behaviour as craftsmanship thus allows us to
undersfancy what may have happened, rather than simply to write it off as an anomaly.

Finally,  it has been argued that through the chafne ap6ratof+e one has the
potential to identify different types of knowledge in action  in  prehistoric settings,
that is, coma;.ssances and savot'r-fat.res (Pelegrin 1990) . The former corresponds to
knowledge that can be transmitted, for example, orally or in written form, the latter
relates to knowledge such as motor skills which must be learned through practice.
Some studies have in fact been "witness" to the process of teaching apprentices the
techniques of stone tool manufacture (Pigeot 1990, Bodu, Karlin and Ploux 1990).

Refitting and the chafne op6rafoJ.re as a Cross Theoretical Approach

lt should be stated that refitting can play a role in yet higher levels of inquiry than
have been addressed in this paper. Western archaeology has been witness to a
series of theoretical debates through the last 50 years, culminating in the recent
processual vs. post-processual or structural vs. post-structural debates.  In this
context,  lan  Hodder provides an eloquent commentary that I  have chosen to
draw this presentation to a close:

[The chatne op6ratoire addresses] issues at the heart of contemporary archaeological
theory such  as the  relationships  between theory and  practice,  meanl.ng  and  material,
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society and individual. The study of technology allows many of these abstract issues to
be brought down to earth and be brought to account. It allows many of us to do what we
have long wanted to do -that is face the general theoretical questions with the mundane
details of archaeological data. In addition, technology allows what are normally seen as
opposed theoretical camps to explore their differences in relation to concrete data than
simply in terms of theoretical posturing (Hodder 1990:157).
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Skaldytiniu rekonstravimas kaip archeologijos metodas:
trumpas ivadas

DANID N.SIMPSON

Santrauka

Sis darbas skirtas skaldytiniu rekonstravimo metodui akmens amziaus tyrinejimuo-
se.  Apra§omas  metodas  ir jvairds jo taikymo  bc]dai,  pradedant  nuo to,  kad  jis
panaudojamas kaip priemone !vertinti archeologijos kompleksu vientisuma. Apta-
riama metodo !taka tipologiniams, technologiniams ir zmogaus veiklos tyrinejimams,
apibreziamas jo santykis su nauja akmens dirbiniu tyrimu kryptimi -technologine
graLnd.ine (chaine operatoire) .

David N. Simpson
Department of Archaeology, Bergen Museum,
University of Bergen
Haakon Sheteligspl.10,1007 Bergen Norvay

774


