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detachment. In this regard, prismétic blade production is
frequently a "self-perpetuating" process; once started and
barring errors, many b;ades can be removed with little
intervening preparation (thereby contributing to the notion
of blade technology as an efficient use of raw material).
Other types of flake blank production (e.g. a "Levallois"
flake or otherwise radially prepared blank) may necessitate
considerable core repreparation before the next blank is
produced simply by virtue of the type of remenant scar they
leave. The result of these flake and flake scar interactions
is that there is, in some reduction sequences, a direct and
predictable relationship between the blanks and the
preparatory flakes removed. Consequently if the position of
one in the sequence can be established it will also be
effective in predicting and determining the place of the
other.

Finally, in the literature on core reduction, one
frequently encounters mention of certain flakes with special
and inherent technological meaning. Of these the lame 3
créte (Brézillon 1968:96-98), or crested blade, is perhaps
the most widely known and its function in preparing cores
for blade removal is well documented by replicative studies
as well as backfitting (Leroi-Gourhan and Brézillon 1983),
if not by its widespread occurrence in Upper Paleolithic

blade industries. Other examples include "core tablets"
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(Brézillon 1968:98-99), "core edge removal flakes" and, if

we borrow from another form of reduction, "biface thinning
flakes". Special flakes such as these deserve special
consideration in the reconstruction of lithic reduction
sequences. Each must be considered on its own merits and
interpreted for its own significance. Attempts to analyze
them simply like other flakes is difficult and risks losing
significant information.

Special flakes can be very important in the study of
core reduction sequences -- to the point that some analysts
rely entirely upon them for their interpretations. In this
last respect, caution is recommended. To consider these

flakes as a sort of technological "fosille directeur" would

be a mistake. To his own surprise, Volkman (1983) found in

his reconstructions at Boker Tachtit that the lame 3 créte

was associated with a Levallois point production strategy in
the lower level of the site. Perhaps even more ironically,
when blades became the object of reduction in the most

recent level, the lame é crete had been entirely abandoned

as a technological step.

In sum, the task of reconstructing a core
reduction sequence, much as the act which created it, must
rely upon a continuous reevaluation of the state of the core
from the first to the last removal. While they are important

landmarks, most cores cannot be expected to retain more than
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a small portion of the evidence of earlier flaking. Thus,

the analyst must rely upon the flake assemblage as a source
of knowledge about the cores, or more appropriately, the
core states, which no longer exist. sShort of refitting, the
key to understanding the full core reduction sequence lies
in gathering the evidence retained by the exterior surfaces,
sizes and shapes of the flakes that record aspects of the

core from which, and the time at which, they were removed.

Summary of Methodological Approach

Two distinct but related approaches must be taken in
the study of core reduction sequences. First, it is
important to discover the goal of reduction, to the extent
that this can be determined by identifying the intended
products of the reduction sequence. Second, it is necessary
to investigate the method by which this goal was achieved
and, in so doing, to document the existence of one or more
sequences and the nature of each.

To determine the intended products of a reduction
sequence, one must consider which flakes were beihg used in
a lithic assemblage. Because the purpose of reducing cores
is the use of the flakes that can be obtained from them,
evidence of use, not necessarily limited to retouch,
provides the best post-reduction measure of the goal of the
reduction sequence.

The reconstruction of the method of core reduction
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is facilitated by the establishment of its purpose. But the
sequence must ultimately be confirmed and investigated
independently through the nature of the cores and flakes
themselves. Here the approach is to arrange the various
pieces of the sequence back in their original position by
using the evidence revealed in their morphology and the
production features imprinted upon their exterior surfaces.
Neither the cores nor the flakes alone will be adequate to
reconstruct the sequence, but rather it is through a study
of the relationship between them that this reconstruction

will be best and most objectively achieved.

Analytic variables

A methodological approach will only be useful if the
variables it employs are appropriate to both the methodology
and the data base. The choice of variables, or units of
analysis, therefore, must consider not only whether their
use will enable the formulatation of germane questions but
also the liklihood that it will provide meaningful and
unambiquous answers given the nature of the data.

Traditionally, lithic studies have focused upon the
concept of the "type" as the basic unit of analysis.
Typological analyses focus upon the classification of
objects into groups, or types, formulated on the basis of
perceived shared and relevant characteristics. These usually

attempt to minimize within group while maximizing between
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group variability. The primary advantage in this approach

lies in its ability to consider objects with shared
attributes together and to compare and contrast these as a
whole with other objects at the same level of definition.
The disadvantages of a typological approach, assuming the
definition of types is relevant to the problem being
considered, lies in its restricted discrimination of
variability. This difficulty is in direct relationship to
the degree that the processes leading to the formation of
the data base are dynamic and responsible for the creation
of continuous variability.

A core reduction sequence is a dynamic and
continuous process characterized by repetitive events that,
nonetheless, yield unique results. No two removals in the
sequence will be exactly alike, although the purpose they
serve may be the result of a recurring event, e.g. platform
preparation, cortex removal, blank production. Each of these
events and the individual detachments represented within
them are conditioned by the unique state of the core at the
time of their occurrence. Owing to the nature of this
contingency, we can expect considerable variability not only
between different "types" of removals but also within each
type, regardless of the level at which or the reason for
which the type is defined. Moreover, the desire to
reconstruct the continuous and directional nature of the

sequence also demands that primary consideration be given to
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the relationship between individual removals, undermining at
the same time the attempt to typologically classify them in
groups distinct from each other. The variables chosen to
describe the core reduction sequence, therefore, must
simultaneously discriminate Between different kinds of
events and recognize similar ones, while also retaining the
essence of the continuous relationship among them and the

inherent variability of the flakes that result from each of

them.
This in itself is not an argument against typology

in the study of core reduction sequences. Such an argument
would be untenable. Rather it is a recognition that
considerable information will be lost at the typological
level of analysis unless an effort is made to define the
analytic variables in a manner that will allow one to
crosscut a single typology and construct multiple
typologies. Thus, the attributes that are used to define
types must often become the fundamental unit of analysis and
these attributes must, therefore, be retained for their
ability to redefine the types and to study their interaction
independent of typology itself. Only in this way can the
various and often conflicting natures of the core reduction
sequence be addressed.

The variables used in the study of core reduction
that follows were defined with the above considerations and

those developed in the section on methodological appfoach in
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mind. As a whole, these variables'reflect an effort to adapt
the needs of the analysis to the nature of the data base.
Therefore, they include a mixture of both typological
categories (e.g., flake and core type, overall scar pattern,
platform configuration, etc.) and individual attributes
(e.g., linear dimensions, weight, percentage of cortex,
etc.). The former were defined with the purpose of
ultimately being able to interpret their relationship to one
another, much in the manner suggested by Wendorf and Schild
(1974) in their "dynamic classification" approach to lithic
reduction. The emphasis in the definition of individual
attributes, on the other hand, is focused upon continuous or
interval level measurement whenever possible and has also
been adapted to the limitations of time and available
analytical tools.

A glossary of variables used in this dissertation
for the description of complete cores and flakes is provided
in Appendix A. Most of these variables have traditionally
been recorded in 1lithic analyses and it is only their
application that will differ here. For cores the major
attributes are measures of size (length, width ,thickness
and weight) and descriptions of the scar pattern (core type,
flake scar number), platforms (presence of facetting,
grinding, or exterior trimming) and the sides and basé of

the core. Important attributes recorded for complete flakes
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include their size (length, width, thickness, weight),
platform (type, shape, preparation, thickness, exterior
angle), cortex (percentage and placement), exterior scars
(number, pattern, angle of origination) and evidence of use.
Two of the variables used in the description of the exterior
surfaces of flakes, angle of origination of scars and cortex
placement, are less widely applied. As they are particularly
relevant to the methodology and the understanding of the
analysis that follows, these two variables are briefly
described below.

For the recording of flake scar pattern, both a
generalized description and an actual quantification of the
orientation of remnant scars on the exterior surfaces of the
flakes were employed. The latter was achieved by determining
the angle of origin of the previous flake scars relative to
the axis of percussion of the flake under study. To
facilitate this determination, originations were grouped
into four possible directions (quadrants) defined by two
axes intersecting at the midpoint of the axis of percussion
(Figure 2a). These axis were set at 45 degree angles to the
axis of percussion to allow each to represent the
contribution of previous scars originating from the
proximal, distal and each lateral edge of the flake.
Specifically, the quadrant 1 count is a tally of scars
deriving from the same general platform direction as the

flake removed, quadrants 2 and 4 quantify the scars from the
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Figure 2. Method for recording the exterior surfaces of
complete flakes: (a) scar pattern, (b) cortex
pattern.
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right and left lateral edges respectively, and the number of
scars from quadrant 3 represents flakes removed from a
platform opposite the present flake platform. Thus in Figure
2a, the exterior flake scars are described by the coding
2121, indicating that two scars each were derived from the
direction of the platform and from a direction opposite the
platform, while a single scar was removed from the right and
left lateral sides. When for some reason the origination of
a flake scar could not be determined, it was not added to
the tabulation.

This general technique of describing flake scar
pattern was previously applied by Harvey Crew in a
technological study of Levallois flakes from the Eastern
Mediterranean Middle Paleolithic (Crew 1975) and in the
description of a sample of flakes from the Mousterian site
of Rosh Ein Mor in the Negev (Crew 1976). Like the latter
study, all complete flakes in this analysis are subjected to
the same analysis. These data can be used as both a
description of the exterior surface of each individual flake
or also combined to describe the percentage of scars removed
different angles for various groupings of the flakes, such
as partially cortical vs. non-cortical flakes, Levallois vs.
non-Levallois flakes, small vs. large flakes, etc. As such
this recording technique provides a powerful analytic
description of the mefhod of core reduction at the time of a

given flake or kind of flake removal.

from
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The second non-traditional variable employed
provides information on cortex pattern or the placement of
cortex on the exterior surface of the flake. For this
purpose, the surface was again divided into four quadrants
(Figure 2b). In this case, however, the quadrants were
defined by a longitudinal axis which best bisects the flake
crossed by a second axis perpendicular at its midpoint. The
presence or absence of cortex in each of the quadrants was
recorded (1 = absent, 2 = present), providing a four digit
description of the placement of cortex on the exterior
surface of the flake (see Figure 2b). This data can be
subsequently combined with descriptions of the presence or
absence of cortex on the lateral edges (natural backing) and
platform to yield a complete record of the occurrence of
cortex on the flake (see Appendix A).

For a fuller discussion of these variables and
others, the reader is referred to Appendix A. It is now
necessary to demonstrate their utility and that of the
general methodological approach developed for the study of
flake core reduction sequences in this chapter. For this
purpose, lithic assemblages from the Middle Paleolithic of
Northern Bosnia in Central Yugoslavia and, in particular,

from the site of Zobi%te, will serve as a useful case study.
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CHAPTER 4

AN ANALYSIS OF CORE REDUCTION AT THE

MIDDLE PALEOLITHIC SITE OF ZOBI§TE, YUGOSLAVIA

within the past 35 years, archaeological research in
Northern Bosnia in Central Yugoslavia has documented the
existence of a large number of Paleolithic open-air
occupations. These can be attributed on the basis of
typological and stratigraphic evidence to both the Middle
and Upper Paleolithic. They encompass much of the period of
the last glaciation and perhaps extend back to the last
interglacial as well. While the state of current research
does not yet permit a detailed reconstruction of the course
of Pleistocene prehistory in Northern Bosnia, recent
excavations have provided new data and interpretations
regarding both the chronology and nature of these
occupations (Montet-White, Laville and Lezine 1986).

One of the sites that has played an important role
in current thinking is a Middle Paleolithic station in
the environs of Derventa known as Zobi¥te. The lithic
collection recovered from Zobi¥te in 1980 represents the
most complete and well documented sample of Middle
Paleolithic artifacts yet published from Northern Bosnia. As

such it has provided an opportunity to reexamine the

69
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characteristics of the Northern Basnian Middle Paleolithic
occupation and to place these within the larger scheme of
early Upper Pleistocene prehistory in this part of Europe.

In this chapter, I will attempt to apply the
analytic approach previously described to the study of core
reduction at the site of Zobi%te. The goal of this endeavor
is twofold: 1) that the method itself can be further
evaluated and 2) that the nature of Middle Paleolithic
occupation here and elsewhere in Northern Bosnia can be
better understood. In the next chapter, collections from
other Middle Paleolithic sites will be examined and compared
with the results gained at Zobi¥te (to the extent that this
is possible given various limitations in the data from these
sites).

Prior to the examination of the artifacts from
Zobi¥te and the other Northern Bosnian sites, it is first
necessary to place these occupations in their overall

geographical and archaeological contexts.

Geographical Setting

"Northern Bosnia is situated in central Yugoslavia,
encompassing the uppermost portions of the Bosnia-
Herzegovina state (Figure 3). This is an area of geographic
transition which forms the juncture between the lowlands of
the southern Pannonian Basin to the north and the mountains

of the Central Yugoslavian masif rising to the south. The
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region is structured around the drainages of three rivers
flowing out of these mountains in a generally southwest to
northeast direction: the Bosna, Ukrina, and vrbas (from west
to east). These small rivers are tributaries of the Sava
River which traverses the southern edge of the Pannonian
Basin from east to west (Figure 4). The Sava forms a natural
geographical as well as political boundary between Northern
Bosnia and Croatia to the north. Two other mountain
tributaries of the sava, the Una and the Drina, define,
respectively, the western and eastern limits of the region.

The rivers that flow through Northern Bosnia are
responsible for the nature of the topography found there: of
hills, bluffs and terraces separated by valleys and
dissected by gullies and minor drainages. The hilltops,
terraces and other high ground were preferred locations for
the habitations of prehistoric hunters and gatherers. From
here they could survey movements of large game in the
valleys while they exploited a diversity of local plant and
animal life made possible by different exposures and
microenvironments. In addition to their role as hunting
grounds, the lowlands were an important source for lithic
raw material in the form of cobbles brought down from the
mountains and dep~sited in gravel bars in the lower reaches
of the streams.

The valleys, including that of the Sava, also served

as potential lines of communication and migration between
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human populations. Throughout later prehistory and history,
Northern Bosnia was both a frontier and a crossroads of
cultural contact between the Balkans and Central Europe. Its
potential role in this regard during Pleistocene times has
been discussed (Montet-white, Laville and Lezine 1986) and

adds a significant dimension to Paleolithic archaeological

research in the area.

Archaeological Background

Archaeological research in Northern Bosnia has long
been dominated by the study of Neolithic and later
occupations. It was not until the second half of the present
century that Paleolithic studies were seriously initiated
with the surveys and collections begun in 1949 by Djuro
Basler of the Zemaljski Muzej in Sarajevo (for overviews of
early research efforts, see especially Basler 1979, but also
Basler 1963, 1966, 1976).

This late interest in Paleolithic research was in
stark contrast with other parts of Yugoslavia, most notably
in the karstic regions of Croatia and Slovenia to the west.
Here excavations had begun by the turn of the century with
the now famous finds of Upper Pleistocene human remains at
Krapina, north of Zagreb (Gorjanovié-Kramberger 1913; Malez
1970). Since this auspicious beginning, the numerous caves
and shelters in this corner of Yugoslavia have been the

object of both extensive and intensive excavations. In
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Slovenia, these have included occupations mostly
attributable to the Mousterian (sensu latu) or the
Epigravettian (Osole 1965; Brodar and Osole 1979:135-156),
as represented in such cave sites as Betalov Spodmol,
MatjaZeve Kamre, Eupanov Spodmol, and Parska Golobina. For
Croatia, Malez (1978; 1979:262-276) has suggested a more
continuous cultural development that includes a variety of
Mousterian, Aurignacian and Gravettian assemblages. This
interpretation is based primarily upon his excavations of
the long stratigraphic sequences at Veternica, Velika pedine
and, most recently, Vindija cave. In addition to abundant
archaeological materials, the Croatian caves have yielded a
significant quantity of Pleistocene human remains (Smith
1982; Smith, Boyd and Malez 1985).

Paleolithic research in Northern Bosnia lagged
behind these other efforts for the simple reason that it
offered few caves to explore. The caves that exist in the
area are small and located relatively far upstream. One of
these at the headwaters of the Ukrina, Rastua cave, was
tested by Malez in the early 1970s (Malez, et al. 1974).
Although yielding an assemblage of Upper Pleistocene fauna

including cave bear (Ursus spelaeus), red deer (Cervus

elaphus) and ibex (Capra ibex), the cave showed little
evidence of human use. The few stone tools recovered were
attributed to the Late Middle Paleolithic or early

Aurignacian.
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By the time Rastuda cave was excavated, however,
Basler had already identified some 65 Paleolithic localities
in Northern Bosnia during informal surveys along the Bosna
and Ukrina rivers (Basler 1976). Unlike Croatia and
Slovenia, but like other areas around the Pannonian Basin,
these were all open-air stations. Among his first finds were
those at Kamen, near Doboj (see Figure 4). Here he colected
a large number of chipped stone tools including blade tools,
Levallois flakes, racloirs, and roughly flaked "leaf points"
(Basler 1963; 1979:319-321; Ivanova 1979). Unfortunately,
this shallow site was extensively disturbed, both in modern
times and by the construction of a Bronze Age tumulus.
Therefore, the context of the various elements in the
chipped stone assemblage, particularly the bifaces, could
not be established reliably.

Many of the other Paleolithic localities identified
by Basler had also been badly eroded or extensively
disturbed. Consequently, the total number of them, while
reflecting the density of Paleolithic occupation, far
exceeds those which can be considered to have archaeological
potential. Another problem encountered early on by Basler
during his excavations, for example at the site of Lond¥a
(Basler 1961, 1971), was that Middle and Upper Paleolithic
assemblages were often superimposed upon each other and

therefore difficult to separate stratigraphically.
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Nonetheless, by the early 1970s, Basler's excavations at the
major sites of Lond%a, Visoko Brdo (Basler 1962), Lu%&ic
(Basler and Janekovic 1961) and Kadar (Basler 1965, 1974)
led him to suggest a long sequence of Paleolithic habitation
in the region beginning with the last glaciation. He
attributed the majority of this occupation to the Mousterian
and "Aurignacian" (Early Upper Paleolithic), but later
recognized the existence of some form of Gravettian (Late
Upper Paleolithic) at Kadar.

In 1970 and 1971 Visoko Brdo was reexcavated‘by
Basler in conjunction with Martin Wobst of the University of
Michigan, Aann Arbor. These new excavations provided a
substantial sample of artifacts in relatively good context,
as all material was plotted in three dimensions and saved.
The results of this research are not yet available, although
some data on the artifacts will be presented here for the
first time in Chapter 5.

The year 1974 marked a new phase in the study of the
Northern Bosnian Paleolithic open-air stations. It was in
this year that a joint project of the University of Kansas,
Lawrence, and the Zemaljski Muzej began work under the
direction of Anta Montet-white and Djuro Basler. This
project, which spanned the period between 1974 and 1980,
involved three seasons of excavations. The first two, in
1974 and 1976, were devoted to further excavations at Kadar

(Montet-White and Basler 1977; Montet-White and Johnson
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1976). The final season in 1980 involved excavations at two
other sites: Lu$¢icé near Kulasi and the previously
unexcavated site of Zobi¥te near Detlak.

The results of this most recent work have recently
been published (Montet-White, Johnson and Laville 1985;
Montet-white, Laville and Lezine 1986) and will not be
discussed in detail here. In addition to establishing the
cultural affiliation of Kadar as an Epigravettian campsite
(ca. 20,000 - 16,500 B.P.) and that of Lu%&ié as a Late
Aurignacian workshop (ca. 29,000 - 27,000 B.P.), the new
excavations at these two previously known sites were
important for providing the basis for a revised
stratigraphic chronology for Northern Bosnia. This
chronology, while tentative, is based upon extensive
sedimentary evidence, augmented by pollen studies at Kadar
and preliminary absolute dating of burned flints by
thermoluminescence. One result of this new stratigraphy, as
well as from typological reassessments, is that much of the
Upper Paleolithic occupations preserved in the area now
appear to be relatively late rather than early. This may be
largely a function of the widespread erosion of late Upper
Pleistocene deposits that had formed under earlier colder
climatic conditions in the areas downstream and near the
Sava. Deposits which may have contained early Upper

Paleolithic assemblages have in many places been eroded
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away. This may not only explain their absence but could also
account for the superposition of Epigravettian occupation
layers immediately above and mixed with deposits containing
Middle Paleolithic artifacts.

The 1980 excavations at the site of zZobilte, in
addition to corroborating Laville's stratigraphic work, are
particularly relevant to the present study in that they
yielded a new Northern Bosnian Middle Paleolithic assemblage
in relatively good context. While the details of this
assemblage and those of the other major Middle Paleolithc
sites will be considered individually below, it is useful
first to briefly summarize our present knowledge of the
general characteristics of these Mousterian assemblages and

their chronological placement.

The Middle Paleolithic of Northern Bosnia

As originally described by Basler (1963) and with
few subsequent revisions (Basler 1979), the Northern Bosnian
Middle Paleolithic is characterized primarily by its use of
the Levallois technique, evidenced in Levallois flakes and
flake cores, and by the predominance of side scrapers,
single or double, in the retouched tool assemblage. To this
homogeneous pattern Basler has added the occasional
occurrence of bifacially flaked points (e.g. at Kamen and
Crkvina), although these are rare and have never been found

in an indisputable context. The tools are predominantly on
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flakes derived from local cobbles of radiolarite (chert) and
are generally small, ranging between 4 to 7 cm. in maximum
dimension.

The bifacial points collected by Basler at one time
raised the notion of a "Szeletien" or "Pre-Szeletian"
affiliation, but usually he has referred to the assemblages
simply as a "Typical" or "Late Mousterian". The latter term
reflected his belief that this industry belonged to the late
part of the Middle Paleolithic sequence, perhaps the maximum
of the wurm I (in the European Wirm chronology). Finding no
similarities with the Mousterian assemblages from
Northwestern Yugoslavia (e.g. Krapina), Basler (1963) felt
the closest relatives would be found to the north in the
Carpathians and hills surrounding the Pannonian Basin.

Gabori (1976:62-66), in his extensive review of
Middle Paleolithic sites between the Alps and the Urals, was
inclined to agree with a late date for the Northern Bosnian
Mousterian. He attributed the extensive erosion that seems
to be responsible for the disturbance of many of the sites
directly to the Wirm I/II interstadial which he believed
followed closely after the occupations themselves. Gabori
further supported the lateness of the industries by noting
the "well-developed" nature of the assemblage at Visoko Brdo
which he describes as "représente probablement une
transition vers une industrie d'aspect encore plus récent

qui tend peut-&tre vers un Paléolithique supérieur, mais
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reste encore moustéroide" (Gabori 1976:63). He was unsure of
the relationship with the Pannonian assemblages suggested by
Basler and with the data available at the time of his
writing, was resigned to designate them as a "Moustérien
tardif & débitage Levallois" and ultimately, "phénoménes
isolés".

Other authors have examined the Bosnian assemblages
from primarily a Balkan perspective. Kozlowski (1975), for
example, downplays not only the bifacial points but also the
Levallois element in the Bosnian assemblages, emphasizing in
particular the low typological and only average Levallois
indices in comparison to the Levallois-Mousterian Cultures
of the Balkans. He lumps the sites into a generalized
"Balkan-type Mousterian", with relationships perhaps to
Asprochaliko in Greece.

Another typlogical study, using the methods of
Bordes, was carried out on the collections from Kamen and
LondZa by Ivanova (1976), also as part of a larger
consideration of Middle Paleolithic variability in the
Balkan Penninsula. Ivanova was forced to exclude debitage
from her analysis (because of the mixed nature of the
collections) and based her interpretations primarily on 37
tools at Kamen and 41 at Lond%a that she felt could reliably
be assigned to the Mousterian. Nonetheless, her work is

interesting for two reasons. First she noted two
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technological features at Kamen previously mentioned by
Basler, but not generally stressed. These are the existence
of naturally backed knives and elongated flakes, both of
which she observed as common tool blanks. Secondly, Ivanova
suggested that chronologically, these sites should be placed
in the Elevtheroupolis Interstadial of the Early Wirm (pre-
Wirm I), considerably earlier than previously suggested.
She, like researchers before her, concluded overall that
Kamen and'LondEa were more like each other than like other
sites around them. She offered the observation that they
reflected a "Balkan variety of Mousterian which is on the
boundaries of Typical Mousterian enriched by side-scrapers"”
(Ivanova 1976:20).

The most recent excavations at Zobifte have served
to reinforce and add to these typological and chronological
discussions (Montet-White, Laville, and Lezine 1986).
Typologically, all of the previous remarks concerning the
presence of the Levallois technique and the predominence of
scrapers were confirmed. wWhile Levallois flakes make up only
a small amount of the debitage, Levallois type cores clearly
dominate all others in the collection. Scrapers, including
mostly marginally retouched examples, constitute about 60%
of the tool assemblage. The importance of naturally backed
knives, both in the technology and the tool typology, is
also well reflected at ZobiSte (Montet-White, Laville and
Lezine 1986:73-77).



83

Chronologically, Laville's sedimentological analyses
clearly places the majority of the Middle Paleolithic
occupation at ZobiSte, represented by four levels, within an
extended period of warm, very humid and then cold,
relatively dry climate. These he has correlated with the
Elevtheroupolis amelioration and the Elevtheroupolis-
Heraklitsa stadial of the pollen sequence at Tenaghi
Philippon (Wijmstra 1969). Given the correlations of this
pollen diagram with others in Europe (van der Hammen,
Wijmstra and Zagwijn 1971) and, more recently, with the
deep-sea core chronology (e.g. Lamb 1977:333), this span of
time encompasses a period from ca. 85,000 B.P. (isotope
stage 5a) through 60,000 B.P. (isotope stage 4). A fifth
archaeological level defined at the site may actually have
been deposited as early as the Daxoton amelioration, the
maximum of which on the basis of deep-sea chronology should
date to roughly 110,000 B.P. (between isotope stage Se, the
Eem, and 5c, the Drama). Two thermoluminescence readings
obtained on a burnt core from this lowest level yielded
dates of 97,500 B.P.* 7000 and 85,500 B.P. ¥ 8500 (Montet-
wWhite, Laville and Lezine 1986:86) and are not entirely at
odds with these sedimentological determinations and their
correlation with the deep-sea chronology.

At the very least, the stratigraphy at Zzobi¥te has

documented both the early appearance and the long duration
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of the Northern Bosnian Mousterian. The typological and

technological features of the artifact assemblage have
reinforced earlier definitions and strengthened the notion
of a regional tradition, while also demonstrating a
remarkable continuity over time. The relationship of these
Northern Bosnian assemblages, however, with others in
different parts of Europe and the Balkans remains less
clear. Also in need of further consideration is the meaning
and extent of the similarity among the various assemblages
from Northern Bosnia themselves.

It appears that the answers to these latter
questions will not be found solely in the kinds of data
currently being made available, for example the percentage
of scrapers and the index of Levallois. Given this data, at
least four authors have attributed different names to the
Northern Bosnian Mousterian and suggested quite different
correlations. An understanding of the true nature of these
sites will require a much more detailed consideration of the
processes involved in the formation and structure of their
lithic assemblages. In this respect, the analysis of core
reduction and tool blank production at the Northern Bosnian
Middle Paleolithic sites can provide a new dimension to
their description, and, ultimately, is a prerequisite to
their correlation with other areas. It is within this larger
research framework that the following study of core

reduction was undertaken and is presented here.
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Zobi¥te

The site of Zobi¥te is situated in the small farming
village of Detlak atop a high limestone butte overlooking
the Ukrina River, approximately 10 km west of Derventa
(see Figure 4). The Ukrina turns sharply to the east just
below the front of the butte, flowing through Derventa
before turning north again and entering the Sava River some
20 km downstream from Zobi%te. This bend in the Ukrina has
enlarged the valley into a basin over which Zobi¥te, at an
elevation of 211 meters and 100 meters above the valley
floor, commands a panoramic view to the west, north and
northeast.

Excavations at Zobi%te were conducted in the summer
of 1980 under the direction of Anta Montet-White, supported
by grants from the National Geographic Society and the
University of Kansas General Research Fund (Montet-white,
Johnson and Laville 1985). Four 4 by 4 meter squares as well
as a number of smaller test pits were excavated along the
eastern side of the site in the single season of excavation.
(Montet-White, Laville and Lezine 1986: Figure 21). Three of
the larger squares were placed adjacent to each other,
forming a 12 by 4 meter block of excavations near the center
of the site, while the fourth was situated 20 meters to the
north near the end of the promontory. The test pits, each

one by two meters in size, were arranged in a line to
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connect the two areas of major excavation and to extend
the investigations further to the south.

Excavatiohs were conducted with hand tools to enable
complete recovery of all artifacts measuring at least S5 mm.
or larger. Random fine screenings of excavated sediment
produced few artifacts, which increased confidence that all
lithic material was being recovered and recorded at the time
of its exposure. Each piece, regardless of size, was plotted
in three dimensions relative to a permanent benchmark datum

prior to removal.

Stratigraphy

A 2.4 meter deep exposure in one of the squares
revealed a sequence of eleven geologic layers (Montet-White,
Laville, and Lezine 1986:67-73). The archaeological levels
were confined to the uppermost five layers to a maximum
depth of approximately one meter below the present day
surface. These upper deposits are characterized overall by
their high clay content and include evidence of extensive
interdepositional erosion and formation of psuedogley soils.

Five archaeological levels attributable to the
Middle Paleolithic have been defined by Montet-White
(Montet-white, Laville and Lezine 1986:73). The boundaries
between these levels are generally not sharp, however, owing
to vertical displacement and the nature of the origin of the

sediments. Of all the archaeological levels, only the
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lowermost (Level E) may represent 'a relatively undisturbed
occupation surface.

Level E is located in Layer 5, attributed by
Laville to the Daxoton amelioration in the Tenaghi Philippon
pollen diagram published by Wijmstra (1969). This level is
sparsely represented in the major block of excavations, but
constitutes the major occupation exposed in the square at
the northern end of the promontory. In most places it is
only one artifact thick, which supports the interpretation
of an essentially intact level. Thermoluminescence dates
(reported above) place the level between ca. 105,000 B.P.
al;ld 77,000 B.P.

Levels D and C are situated at the base and summit,
respectively, of Layer 3. The intervening Layer 4 appears to
be sterile although it was represented in only a limited
area at the eastern end of the excavations. The few
artifacts found in the top of Layer 4 appear to have
penetrated down from the archaeological levels in Layer 3.
Layer 3 is primarily colluvial in origin and shows evidence
of the formation of a psuedogley. Laville has attributed the
deposit as a whole to the Elevtheroupolis interstadial at
Tenaghi Philippon.

The most recent Middle Paleolithic levels (B and A)
are located at the base and near the top of Layer 2. Unlike
the previous deposits in the upper sequence, Layer 2 is

exclusively eolian in origin (loess-loam) and suggests a
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climatic change towards a colder and/or drier regime.
Laville correlates this event with the more rigorous climate
of the inter Elevtheroupolis-Heraklitsa, which appears on
the basis of other evidence to represent the onset of the
last glaciation or Stage 4 in the deep-sea chronology (ca.
75,000 B.P. to 60,000 B.P).

Following the deposition of Layer 2, there is the
formation of a psuedogley marking a return to more temperate
and, especially, more humid climatic conditions (Heraklitsa
interstadial; Stage 3). Extensive erosion intervenes between
this soil and the subsequent deposition, again by eolian
processes, of Layer 1. The extent of this erosion is made
clear by the presence of a limited number of Epigravettian
artifacts in Layer 1, including several backed bladelets and
a bladelet core. These are mixed with Mousterian artifacts
from Level A brought up by modern field plowing. The scope
of this Epigravettian occupation is unknown but it may be
better represented to the west of the 1980 excavations. The
initial testing of the site by Brano Belic, conservator of
the Museum of Doboj, also recovered a small collection of
bladelets and Upper Paleolithic blade cores (Montet-white,
Laville, and Lezine 1986:66). Unfortunately, the location of

his test pit is unrecorded.

Artifact Sample

The artifacts recovered from the 1980 excavations
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at Zobi¥%te are limited to stone since bone and other

organic materials (including pollen) are not generally
preserved in these types of sediments. The total number of
individual pieces of stone in the collection for the present
study was 5148. Of these, 12 are probable hammerstones and
47 are other pieces of non-flaked or unmodified stone,
leaving a total of 5089 pieces of chipped stoné in the
collection as potentially products and byproducts of
intentional lithic reduction.

For our purposes, however, this total is further
reduced by the exclusion of pieces attributable to the
Epigravettian occupation. This determination was made
on the basis of provenience data and the distinctive
typological and technological characteristics of
Epigravettian blade industries. Moreover, some pieces
(primarily shatter and broken pieces) were excluded on the
basis of refitting or close similarities in raw material
color and texture with the more distinctive Epigravettian
elements. In all, 192 pieces of chipped stone were
attributed to the Epigravettian occupation and excluded from
further consideration.

The remaining total of 4897 pieces of chipped stone
constitute the present sample for the analysis of Middle
Paleolithic core reduction at Zobi¥te. Table 1 breaks down

this collection into its major artifact categories,



Table 1. ZobiSte: Chipped stone assemblage.

Frequency
N %

‘Complete Flakes > 2 cm. 716 14.6
Complete Flakes < 2 cm. 804 16.4
Flake Fragments 2343 47.8
Shatter 962 19.7
Complete Cores 31 .6
Core Fragments 34 .7
Other (Core Tools/Tested Cobbles) 7 .1
4897 100.0

90

Weight
grams 3
8176.1 24.0

461 .4 1.3
6131.3 18.0
9234.0 27.1
5083.0 15.0
1699.0 5.0
3269.0 9.6

33953.8
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presenting both their relative frequency and relative
contribution to the total weight of the assemblage. A full
range of core reduction products and byproducts appears to
be represented, including cores and core fragments, complete
and broken flakes (fully cortical, partial cortical and non-
cortical) as well as quantities of shatter. In addition to
these, a few possible core tools were identified, although
all but one of these may in fact represent tested cobbles
(see below). .Flake fragments, in the absence of a platform,
are distinquished from shatter here by the presence of a
single and well-defined interior surface, as suggested by
Sullivan and Rozen (1985). Moreover, large shatter, or
"chunks", are considered core fragments only if there is
evidence of a working platform or platforms.

Finally, while the Zobi¥te collection is obviously
the result of several occupations at the site, there is no
evidence of significant technological or typological
differences between the different archaeological levels
(Montet-White, Laville and Lezine 1986:74). Given this
homogeneity and the problems of postdepositional
displacement, I have adopted the strategy of previous
researchers in treating the ZobiSte assemblage as a whole,

as representative of a uniform technocomplex.

Typology

Retouched tools are relatively rare in the ZobiSte
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assemblage; the total number of complete and broken examples
is only 176, or 3.6% of all the chipped stone (Figure 5).
Retouch, when it occurs, is also generally limited in its
extent and invasiveness. No examples of heavy or "Quina"
retouch were observed.

The Zobi%te tool collection was typed according to
Bordes' (1961) method for studying Lower and Middle
Paleolithic assemblages (Table 2). Excluded from
consideration here are the broken retouched pieces that
could not be typed reliably, but added are categories of
unretouched pieces monitored by Bordes' type inventory,
resulting in a total of 181 typed pieces. Standard
typological and technological indices were also computed and
are given in Tables 3 and 4, respectively.

In most respects, this organization of the data
confirms earlier descriptions of the Zobi¥%te industry
(Montet-white, Laville, and Lezine 1986) and those of the
Northern Bosnian Mousterian in general. Notable among the
types on this list are the presence of unretouched Levallois
elements, mostly flakes but also some blades and one
unretouched point (ILty = 25.6). The point and two others
with limited retouch are atypical, and simply reflect
variants of the Levallois flakes with distally converging,
pointed edges. Naturally backed knives are also present in
quantity, representing 18% and 26.8% in the complete and

restricted counts. Among retouched pieces, "racloirs" or




Figure 5.

ZobiSte: Miscellaneous retouched flakes (taken
from Montet-white, Laville and Lezine 1986:
Figure 27).
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Table 2. ZobiSte: Type inventory.

Typical Levallois flake
Atypical Levallois flake
Levallois Point

Retouched Levallois Point
Pseudo Levallois Point
Mousterian Point
Elongated Mousterian Point
Limace

Simple straight racloir
Simple convex racloir
Simple concave racloir
Double straight racloir

Double straight-convex racloir
Double straight-concave racloir

Double biconvex racloir
Double concave racloir

Double convex-concave racloir

Straight convergent racloir
Convex convergent racloir
Concave convergent racloir
Déjeté racloir

Straight transverse racloir
Convex transverse racloir
Concave transverse racloir
Racloir on ventral surface
Abruptly retouched racloir
Racloir with thinned back
Bifacial racloir

Alternate retouched racloir
Typical endscraper
Atypical endscraper

Typical burin

Atypical burin

Typical percoir

Atypical percoir

Typical backed knife
Atypical backed knife
Naturally backed knife
Raclette

Truncation

Mousterian tranchet

Notch

Denticulate

Alternate retouched beaks
Flake with interior retouch
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Table 2, Continued.

46-

50
51
52
53
54
55
56
57
58
59
60
61
62
63

49 Marginally retouched pieces
Bifacially retouched piece
Tayac point

Notched triangle
Pseudo-microburin
End-notched flake

Hachoir

Rabot

Tanged point

Tanged tool

Chopper

Inverse chopper

Chopping tool
Miscellaneous

Bifacial leaf-shaped points

TOTAL

183

3.2
.5 .8
.5 8
100.0 100.0

95
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Table 3. Zobi¥te: Typological indices.

Complete Restricted Retouch?d

Count ~  Count Count
ILty 25.6 _— ——
IR . 23.2 34.0 52.3
IQ 0.0 0.0 . 0.0
TAu 1.1 1.6 2.4
Group I 26.7 -—— -——
Group II 24.3 35.6 54.7
Group III 6.0 8.9 13.4
Group IV 7.1 10.6 15.9

lRetouched Count = Restricted Count minus Types 38 and 5

Table 4. Zobi%te: Technological indices’.

IL 11.5
IF 34.7
1FF 20.4

Ilam 14.4

lpased on sample of complete flakes > 2 cm.

IL, Ilam (N=716); IF, IF- (N=559)
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side-scrapers are well represented (IR = 23.2; IRess =
34.0), primarily by single edge scrapers, but also by a few
double and convergent retouched pieces. If naturally backed
knives are excluded from the restricted count as suggested
by Jelinek (1975), as well as the pseudo-Levallois points,
IRess is elevated to 52.3 (see Table 3). Thus, various forms
of side-scrapers account for just over half of the typed
retouched pieces. The other major tool class in Bordes'
typology, denticulates, are morphologically variable in the
Zobi¥te collection and represent only 7.1% and 10.6% in the
complete and restricted counts, respectively. The "Upper
Paleolithic" group of tools are very rare in either count:
IAu = 1.1, 1.6; Group III = 6.0, 8.9.

Also noteworthy is one piece identified as a
chopping tool on the basis of two sinuous bifacial edges
formed by alternating large flake removals. Although the
edges do not quite converge, the piece also resembles a
small "biface nucléiformes" (Bordes 1961:81, Plate 95:3),
which is to say that its function is ambiguous. The piece is
just over 7 cm. long and about 5 cm. wide and is devoid of
cortex except at its base. It represents one of the "gros
choppers sur galets" referred to by Montet-white (Montet-
white, Laville and Lezine 1986:74). This was the only core
tool identified in the present study. Six other nodules with
one or a few cortical flake removals are here interpreted as

examples of tested and abandoned raw material, although
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their role as unifacial "choppers sur galets" cannot be
ruled out. Nonetheless, there is no evidence of a major
chopper/chopping tool component or, for that matter, of a
bifacial leaf point industry, at the site. The cores
themselves do not appear to have served secondary roles as
tools either. Rather, the assemblage, as a whole, can be
taken to represent almost exclusively the reduction of cores
to produce blanks for flake tools.

Bordes' technological indices representing the
proportion of blades (Ilam), Levallois flakes (IL), and
facetted platforms (IF, IFr) in the collection are based on
the sample of complete flakes greater than 2 cm. in maximum
dimension (see Table 4). Blades, following Bordes (1961:6),
are merely flakes whose,length is at least twice their
width, and do not necessarily imply a particular flake
production method. Moreover, as length is here measured as
the maximum dimension from apex to distal end, the laminar
index will likely be slightly higher than that calculated by
Bordes' own method of measuring length along the axis of
percussion (see Jelinek 1975:304). For zZobi¥te, the
calculated Ilam is still only 14.4. The Levallois index,
based on a total of 82 complete Levallois flakes (typical
and atypical alike) is 11.5. Finally, facetted platforms are
relatively common, representing 34.7% of the identifiable

platforms on complete flakes, or 20.4% if dihedral platforms
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are excluded. For the sample of Levallois flakes alone, the
percentage of facetting is higher, with an IF of 69.9 and an
IFr of 55.4.

Wixile useful in many respects, Bordes' typology and
indices are not particularly helpful for a detailed study of
core reduction. The typology provides relatively little
information about the actual types of flakes that were used
as tools or the exact methods by which these blanks were
produced. Assumptioné regarding the roles and meaning of
Levallois flakes and naturally backed knives in blank
production, for example, must be independently demonstrated
by their representation in the used flake sample and by
their place in the reduction sequence. To investigate core
reduction, one must, therefore, look deeper into the
structure of the assemblage. Specifically, one must examine
those aspects of the industry which reflect the intent and

method of lithic reduction.

Core Reduction

The emphasis in this study of core reduction is upon
the sample of complete cores and flakes in the collection.
Flake and core fragments, while abundant, are not conducive
to the study of exterior surfaces, sizes and shapes needed
for an analysis of the reduction sequence. Their role in the
study, therefore, is limited to the extent to which they can

elaborate upon the conclusions drawn from the sample of
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complete specimens. For similar reasons and owing to the
unpredictable and ambiguous circumstances of its origins,
shatter must also be considered of limited interpretive
value. Little more can be said about these pieces other than
to note their frequency and relationship to raw material
quality (see below).

The following presentation of the analysis intially
considers the complete cores and tool blanks separately, and
then attempts to determine their relationship and that of
the remainder of the flakes in the core reduction sequence.
First, however, it is desirable to examine the nature of the
raw material itself.

Raw Material. The raw material utilized at Zobi¥%te

is the same as that at other Paleolithic sites in Northern
Bosnia, both for the Middle and Upper Paleolithic. This is
radiolarite, a fine to medium-grained deep-sea deposited
chert that outcrops in the Central Bosnian mountains as well
as other ranges in Southern Europe and the Near East
(Kozlowski, et al. 1981). This material is locally available
at Zobi¥%te in the form of redeposited stream cobbles which
aggregate in gravel bars along the Ukrina River.

A study of the relative quantity and size of cobbles
at one of these gravel bars just below the Zobi%te butte was
undertaken in 1980 (Montet-White 1986; Montet-white, Laville
and Lezine 1986:35). This study revealed an 80% frequency of

radiolarite among all cobbles; the sizes of these ranged
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from 40 mm. to 120 mm. in maximum dimension. The majority of
the cobbles, however, fell between 40 and 75 mm; only 18% of
the cobbles were larger than 75 mm. and these might be
considered most suitable for knapping. While further upstream
both the size and relative frequency of radiolarite cobbles
changes (Montet-White 1986), the gravel bar below Zobi%te
may be taken as typical of the raw material available to

this site and those on the other smaller rivers near their
confluence with the Sava.

The cobbles vary somewhat in shape but most are sub-
spherical to sub-cubical. Weight was not quantified but can
be expected to range from .5 to 2 kilbgrams for the usable
nodules, with the majority being 1 kg. or less. The largest
core at the site, which represents most of a complete and
very large nodule, weighs 1.5 kg. The cortex on the cobbles
is distinctive, predominantly black or shades of brown, and
does not extend far into the nodules. The color of the
radiolarite itself is highly variable, including yellows,
greens, browns, reds, and blacks with various banded and
mottled variations of the same. The origins of these various
colors lies in the conditions under which the radiolarite
was originally deposited (Kozlowski, et al. 1981).

The quality of the fine-grained material is overall
very good despite the propensity for smaller nodules to

break along frost fractures (Montet-white 1986:4). It is
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probable that in selecting for greater nodule size, there
was also a selection for more frost free and better quality
nodules. Nonetheless, cleavage along frost crack planes may
be responsible for much of the shatter in the zobi¥te
collection, which is just under 20% in frequency and
slightly over 27% in weight for all of the chipped stone
recovered (see Table 1). As one indicator of the
difficulties encountered in consistently adapting the
reduction strategy to the available raw material, this value
may initially seem quite high. However, the majority of this
amorphous, non-flake debris is quite small and to be
expected in the normal course of removing flakes as
platforms were crushed and minor fractufe planes were
encountered. Shatter larger than 3 cm. in maximum dimension
(i.e. small and large "chunks") is more limited: 237 pieces,
or 4.8% of the collection. The large percentage of total
weight taken up by shatter is mostly a reflection of these
larger pieces, some of which appear to represent entire
nodules which "exploded" upon intial impact. Backfitting of
several large chunks confirms that this indeed happened upon
occassion. Finally, a certain quantity of the debris is the
result of processes unrelated to core reduction, such as
thermal fracture. Approximately 12% (599 pieces) of the
collection shows evidence of some form of thermal
fracturing, at least some of which was caused by proximity

to fire (hearths?) after the material was flaked.
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With regard to the core reduction sequence,
therefore, the focus on a single raw material source of
relatively good quality and with a limited range of
variability of size and shape provides some control for the
initial set of lithic parameters. The relatively small size
of the nodules and their cobble form, moreover, can be
expected to be reflected in the size and shape of the blanks
as well as in the quantity which can potentially be produced
from a single core. Finally, the use of cobbles itself
allows certain assumptions to be made regarding the
relationship between cortex on the exterior surfaces of the
flakes and their place in the reduction sequence.

Cores. The cores recovered from Zobi¥te number 65,
of which 31 are complete. For the most part these discarded
cores are remarkably similar, which suggests a uniform
method of reduction and discard of cores at the site.

Specifically, at the time of their discard, twenty-
five (80%) of the complete cores have a single, radially or
sub-radially flaked, roughly circular face (Table 5; Figure
6). In all but two cases this working face is opposite to a
flat or slightly rounded cortical base which represents an
unmodified side or end of a cobble. The sides of these cores
(representing the core platforms) are perpendicular or only
slightly inverted towards the base and, on the majority of
the cores (16 out of 25), are only partially flaked. About

half of the cores show evidence of platform facetting.
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Table 5. 2ZobiSte: Radially flaked complete cores (n = 25).

Median Mean s.d. Range
Length (mm) 53.9 59.5 18.7 40 - 118
width (mm) 49.7 51.6 14.9 36 - 91
Thickness (mm) 19.4 21.8 9.5 9 - 49

Weight (g) 73.0 114.9 147.7 26 - 601
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Figure 6. Zobi¥te: Radially flaked cores (adapted from
Montet-white, Laville and Lezine 1986: Figure
26).
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The large range of sizes represented by these cores
(see Table 5) is somewhat misleading in that it is
influenced to a great extent by three exceptionally large
examples (e.g., Figure 6:3). When we plot the length to
width ratio of the 25 complete radially flaked cores, these
three are clearly shown to be outliers (Figure 7). The
remainder of the cores are arranged in a cluster between ca.
40 and 70 mm. in length and width. The linearity of this
cluster further suggests that these cores might reflect a
continuum of reduction, with the relative dimensions of the
core face remaining constant despite the decrease in the
size of the core face. If extrapolated, the three largest
cores also appear to possibly fall along this line, although
their number is too small to be certain.

Along with the greater surface area of the core
face, the three largest radially flaked cores are also
thicker and distinguished from the others by their tendency
towards domed core faces. This, in conjunction with large
flake scars eminating from several platforms and no examples
of a central removed flake wouwld qualify them for
- classification as "disc cores" (Bordes 196l1l:Plates 105, 106)
from which blanks were removed simultaneously from various
directions. However, it is also possible that they represent
prepared but unstruck Levallois cores, i.e. nucléus

Levallois inachevé (Bordes 1961:87, Plate 99), and it is

impossible to decide this from the cores themselves.
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ZOBISTE: RADIALLY FLAKED
CORES (N=25)

Figure 7.
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Zobi¥te: Scattergram of length with width for
complete radially flaked cores.
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Most of the remaining radially prepared cores,

despite their diminuative size, are classifiable as

Levallois cores type classique (Bordes 1961:87-88, 1980),

although they also include examples without clear evidence
of a removed central flake (e.g., Figure 6:2). Unlike the
very large cores, however, their face is typically flat and
the core itself is relatively thin. With or without evidence
of a centrally removed flake, it is unlikely that most of
them were large enough to function sucessfully as disc
cores. The fact that the removal of a central "Levallois"
flake is only sometimes visible may be because, once the
core was prepared, it was too small or thin to successfully
be used or that one of the scars terminating at the center
of the core face reflects a partial blank detachment (Figure
8:2). In at least one example, such a failed attempt appears
to be represented by the removal of a flake from the base,
rather than the face, of the core (Figure 8:1). Thirty of
the 34 recognizable core fragments appear in fact to be
examples of small, thin, radially flaked cores that were
broken in the middle during the attempt to remove a final
central flake.

The remaining éix complete cores also have a single
core face and include three single platform cores, two
opposed platform cores and one core with two adjacent
platforms (Table 6). The latter is the largest core found at
the site (14.2 by 12.6 cm.). Thin cortical flakes were
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Figure 8. Zobi¥te: Small radially flaked cores.
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Table 6. 2Zobi¥te: Miscellaneous complete cores.

Length Width  Thickness Weight

(mm) (mm) (mm) (9)
49 49 40 84
Single Platform 51 41 23 75
(N=3)
79 67 35 313
1 48 33 13 26
Opposed Platforms
(N=2) 63 50 32 162
Adjacent Platforms® 142 126 75 1550

(N=1)

1A11 with two platforms
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removed in a small area representing less than 10% of the
nodule's surface area from two adjacent edges of this core
before reduction was stopped. It is possible that this core
actually represents one of the "gros choppers sur galets"
referred to by Montet-White (Montet-white, Laville and
Lezine 1986:74), although the working edge is not well
defined. The presence of numerous hinged scars may indicate
why it was abandoned as a core, and may also help to explain
why this is the sole example of a core with two adjacent
working platforms. This nodule does not appear to have been
sufficiently reduced to produce tool blanks.

The two opposed platform cores are both quite small
and appear close to having been exhausted. For all intents
and purposes they appear to be variants of the radially
prepared cores described above. The three single platform
cores, on the other hand, are individually quite variable.
Two are relatively small with lengths of 49 and 51 mm.,
which also correspond to the distance from the platform to
the opposite core edge. The other measures 79 mm. in this
dimension. The one thing that distinguishes these three
single platform cores as a group is that they appear to have
been manufactured out of atypically shaped nodules.

In sum, the cores indicate that core reduction at
zobi¥te was intensive and largely associated with radial
scar patterns in the stages preceding discard. In cases with

a removed central flake scar it is clear that these can be
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called Levallois cores "type classique" (Bordes 1980),

albeit somewhat atypical and miniature in scale. The
smallest cores on the whole seem to also reflect the
preparation for this method of removing central flakes but
were largely unsuccessful and discarded, both as complete and
broken cores. The largest radially flaked cores may be
indicative of a disc core reduction strategy, but these
might also have been prepared Levallois cores from which the
central flake had yet to be detached. These variations may
perhaps be best explained from the perspective of a
reduction sequence, for it would initially appear that the
cores can be related to a single sequence. Other types of
cores are rare and the overall homogeneity in the scar
patterns of the cores, despite variations in their size,
argues for a well-defined reduction strategy and a single
core reduction sequence. As emphasized in Chapter 3,
however, it is necessary to analyze the flake as well as the
core assemblage before making this or other interpretations

regarding the core reduction sequence.

Flake Tools. The flakes used as tools represent the
best source of our knowledge about the intended products of
the core reduction sequence. For this analysis, tools are
recognized by the presence of either retouch or macroscopic
use damage. Of the latter, only those examples which clearly

met the criteria for defining use damage were accepted as
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tools (see Appendix A). At Zobi¥te the effect of natural
processes in causing damage to unretouched edges appears to
have been minimal. Most unretouched edges are sharp without
any evidence of microflaking.

Using the above criteria, a total of 281 tools and
tool fragments were identified in the Zobi%te collection. Of
these 176 (62.6%) exhibit retouch with the remaining 105
(37.4%) identified on the basis of use damage (Table 7).
However, since the purpose of the present analysis is to
investigate the types of flakes that were produced for use
as tools, only complete utilized flakes will be considered
here. This excludes the "chopping tool", a small group of 14
retouched pieces (mostly tool fragments) which do not occur
on recognizable flakes, and a larger group of 113 flake
fragments. Also excluded are two use-damaged flakes less
than 2 cm. in both length and width. After careful
inspection of the small flake sample for evidence of a
microlithic component, these two small flakes were the only
complete flakes less than 2 cm. with evidence of retouch or
use and they are likely to be the result of the spa}ling or
retouching of the previously used edge of a larger flake
tool. The remaining sample of 151 used complete flakes
includes 70 with retouch and 81 with use damage. While
relatively small, this sample should still be adequate to
detect the major features of tool blanks that can, in turn,

reflect upon the method of their production.
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Table 7. 2obi¥te: Tool assemblage by artifact category.

Complete Flakes > 2 cm.
Complete Flakes < 2 cm.
Flake Fragments
Shatter

Cores

Core Fragments

Otherl

1Chopping tool

Retouch Use Damage All
70 39.7 81 77.1 151 53.7
—_— ——— 2 1.9 2 .7
91 51.7 22 21.0 113 40.2
14 8.0 —_—— - 14 5.0
_— ——— _— - 0 0.0
R _— m——— 0 0.0
1 .6 -— == 1 0.4
176 100.0 105 100.0 281 100.0
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In describing the distinctive characteristics of the

tool blanks, it is useful to contrast them with the flakes
that do not appear to have been used (Fish 1979, 1981; see
also Chapter 3).-This approach not only serves to define
which types of flakes appear to have been produced for use
as tools, but also those that apparently were not.
Consequently, in the following discussion, both the used and
unused flakes will be described for the primary purpose of
discovering those traits that best distinguish the former
from the latter and thus appear to represent the desired end
product of the knapper. It is important to stress, however,
that while the term "unused" will occassionally be applied
to the flakes that were not recognized as tools in this
study, this does not preclude the possibility that some were
in fact tools. More importantly, some of these "unused"
flakes will undoubtedly also represent intentionally
produced blanks. Rather than make assumptions regarding
their status, I lump all pieces without use together. To the
extent that these include tool blanks, the ability to
discriminate the characteristics of the tool assemblage will
be diminished, but this approach has the advantage of
preserving objectivity at the initial level of analysis.

One attribute of the flake tools that can be related
to their production from cobbles, is the presence and extent
of cortex. Table 8 presents data on the percentage of

cortex, exclusive of platforms, for the flake tools and



Table 8.

flakes and flake tools > 2 cm.

Percent

of Cortexl

26 - 50

51 - 75

76 - 99

100

lEgclusive of platform

X

2

29.359, df = 5, p <

Flake Tools

n (%)
87 (57.6)
39 (25.8)
13 (8.6)

6 (4.0)

2 (1.3)

4 (2.6)
151 (99.9)
.001

Zobi¥te: Percentage of cortex on complete

Other

n .g%)

246 (43.5)
99 (17.5)
73 (12.9)
48 (8.5)
39 (6.9)
60 (10.6)
565 (99.9)

1lle
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unused flakes in the Zobi¥te collection. From this table it

is clear that non-cortical flakes and flakes with less than .
25% cortex play a significantly larger role among the flake
tools than in the remainder of the assemblage. These flakes
account for 83.4% of the tool blanks, but only 61% of the
other flakes. Conversely, only six tools (4.0%) are on
flakes with more than 75% cortical cover, while these make
up 17.5% of the unused flakes.

Despite the higher overall percentage of non-
cortical flakes among the tool blanks, however, partially
cortical flakes.still constitute 39.7% of the recognized
tool sample. Tool blank production, therefore, cannot be
associated entirely with non-cortical parts of the core. One
might initially attribute this to the limited size of the
available nodules, but it is also important to consider the
location of the cortex on the tool blanks. Tahle 9 presents
data on the occurrence of "natural backing" for the
partially cortical flakes. Natural backing refers here to
the presence of cortex on the lateral edge, forming a
relatively abrupt angle with the interior surface of the
flake. It is associated with the removal of a flake from the
edge of a core face where it is adjacent to an unflaked,
cortical surface of the original nodule.

There are forty-one naturally backed pieces in the
tool assemblage, representing 68.3% of all the partially

cortical pieces used as tools. For the other flakes in the
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Table 9. 2obi¥te: Natural backing on complete partially
cortical flakes and flake tools > 2 cm.

Flake Tools Other
N = 60 N = 259
Left Lateral 15 (36.6) : 36 (48.0)
Right Lateral 26 (64.4) 39 (52.0)
All 41 (100.0) 75 (100.0)
Naturally Backed
Knife (N =) 23 16

Natural Backing by Flake Use:

x% = 32.640, df = 1, p < .0001

Lateral Edge Position by Flake Use:

x% = 1.402, df = 1, p > .20
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assemblage, this percentage is only 28.9% and clearly
indicates a significantly different representation of
natural backing among the used and unused flakes. Data also
presented for the edge on which natural backing occurs shows
no significant differences or preferences. Not shown in
Table 9, however, is the fact that for 33 of the 60
partially cortical tools, or 55%, the natural backing
represents the only cortex on the exterior surface of the
piece.

Clearly, these data suggest that at Zobi%te it is
not so much a case of being unable to avoid cortex on tool
blanks, but one of actively producing tool blanks with
natural backing. Certainly cobbles or nodules are very
suitable for generating these pieces and their frequency,
intentional or not, can be expected to be higher in
industries employing this form of raw material (Jelinek
1975:303-304). In this regard only 39 complete flakes (but
also 31 fragments) were classified under the more restricted
definition of a typical "naturally backed knife" blank
(cf. Bordes 1961:44) with perpendicular backing and clearly
opposing knife-like lateral edge. Of these, 23 (59%) are
represented in the tool assemblage (Table 9) as well as 18
(58%) of the broken ones. This would seem therefore to still
support the overall importance of natural backing in the
tool assemblage. Thus while remenant cortex on tools may

have been inherently promoted by the configuration of the
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raw material, the frequency of natural backing in the tool
assemblage suggests that this aspect of core reduction was
both encouraged and intentionally exploited.

Another aspect of the method of producing blanks can
be revealed by their exterior flake scar pattern. Three
major scar patterns were observed on flakes with three or
more scars in the ZobiZte collection: unidirectional,
radial, and irregular or other (see Appendix A for
illustrations). Each of these scar patterns is indicative of
a different method of flake removal. A unidirectional scar
pattern, here defined as scars eminating from the same
direction as the removal of the flake itself, implies the
use of a single platform core typical of blade reduction. A
radial or sub-radial scar pattern on a flake (combined in
this sample) denotes a core face with centripetal flake
scars produced by intersecting removals from multiple
platforms. The flake itself was removed from the center of
such a core (in the manner of a Levallois flake) thereby
preserving the evidence of radial core preparation.
Irregular flake scars are inherently more variable and their
meaning more ambiguous. In the presence of other scar
patterns they may be atypical variants created by minor
adjustments or accidents. If they are abundant, however,
they indicate the use of multiple intersecting core

platforms during core reduction, without necessarily the
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formality of method implied by radial scar patterns. While

additional scar patterns can be envisioned, these three are
adequate to describe the range bf variability in the Zobi¥te
collection. Only two flakes with opposed platform scar
patterns were identified in the sample and these were added
to the irregular or other scar pattern total.

Table 10 records the frequency of occurrence for
these three scar patterns in the Zobi%te collection. It is
again clear that the sample of flake tools is distinguished
from other complete flakes without evidence of use.
Specifically, the major source of the difference is the
higher percentage of flakes with irregular scar patterns
among the unused pieces, or conversely the greater
representation of unidirectional and radial patterns among
the tools. Unidirectional and radial scar patterns together
account for 56.5% of the tool sample on which this attribute
was recorded (i.e. flakes with three or more scars). In
contrast, these two scar patterns are present on only 30.3%
of the other flakes. Perhaps more suggestive of the role
played by these two methods in tool blank production is the
fact that only 18.4% of the flakes with irregular scar
patterns show evidence of use.

The significantly higher frequency of unidirectional
and radial scar patterns on the tools at Zobi¥%te leads to
the conclusion that tool blank production was structured

beyond the needs for a non-cortical or naturally backed
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Table 10. ZobiSte: Exterior flake scar pattern for
complete flakes and flake tools > 2 cm.

Flake Tools Other

N (%) N (%)
Unidirectional 29 (26.9) 42 (4.0)
Radial 32 (29.6) 49 (16.3)
Irregular/Other 47 (43.5) 219 (69.7)

108 (100.0) 300 (100.0)

lFlakes with 3 or more scars

Scar Patterns (All) by Flake Use:
x% = 25.505, df = 2, p < .001
Scar Patterns (Unid./Radial vs. Irregular) by Flake Use:

x? = 25.470, df = 1, p < .001
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flake. Both of these scar patterns, when encountered in
quantities such as at Zobi¥te, imply systematic flaké
removal. The fact that they are found together in the same
assemblage is further suggestive of at least two different
methods of blank production, each entailing distinct types
of cores. The additional evidence of a considerable
percentage of irregular scar patterns on the tools, albeit
much lower than among unused flakes, may represent a third
method of blank production, or simply reflect difficulties
in consistently applying the other two methods. At any rate,
the scar patterns on the tool blanks and other flakes are
not entirely consistent with the evidence presented earlier
for the cores. Unidirectional scar patterns in particular
were not predicted to be represented in great frequency,
much less in the significant quantities with which they
appear on the tool blanks.

Finally, in defining the characteristics of tool
blank production, it is also useful to consider the evidence
of platform preparation and the manner of flake removal. At
Zobi¥te, there is no evidence that anything but hard hammer
direct percussion was responsible for all of the flake
removals in the core reduction sequence, including the tool
blanks and other flakes as well. This conclusion is based
upon the consistent presence of large platforms, pronounced
and concentrated bulbs of percussion, and clear points of

percussion frequently exhibiting percussion rings. Lipped
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platforms are rare and never pronounced. While it is
recognized that there are difficulties involved in
distinguishing hammer types and mode of force application
(Patterson and Solberger 1978; Patterson 1982), these
characteristics present in the Zobi¥te collection have
traditionally and experimentally been associated with hard
hammer, direct percussion (Bordes 1947, 1961:8; Crabtree
1972; Ohuna and Bergman 1982). Twelve small cobble
hammerstones were in fact identified in the collection, each
with evidence of battering on one or both ends.

Tables 11 through 13 present data on the uncrushed
platforms of complete flakes larger than 2 cm. Included are
observations of platform type, shape, presence of grinding
or exterior trimming, thickness and exterior platform angle.
Of these attributes only the larger mean platform thickness
(Table 13: t = 3.81, df = 461, p < .001) and higher
percentage of facetted and dihedral platforms (Table -11: x2
= 13.9, df = 1, p < .005) on tool blanks are statistically
significant.

Platform thickness reflects in part the intention of
the knapper at the time of the detachment of a flake to
remove a certain amount of raw material (Dibble 1981; Dibble
and Whittaker 1981; see also Speth 1972). A larger platform
thickness, all else being equal, will remove a thicker and
generally longer flake. To the extent that used flakes



Table 11.

Cortical

Plain

Dihedral

Facetted

Platform Types (All) by Flake Use:

2

X° = 15.995, df = 3, p <

ZobiSte: Platform types for complete flakes
and flake tools > 2 cm.

Flake Tools

N (%)
24 (20.2)
37 (31.1)
20 (16.8)
38 (31.9)

119 (100.0)

L] 005

Other
N (%)
93 (24.5)
172 (45.4)
50 (13.2)
64 (16.9)
379 (100.0)
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Platform Types (Cort./Plain vs Dihed./Facet.) by Flake Use:

2

X% = 13.948, df = 1, p <

.005



Table 12. Zobi%te: Platform shape for complete flakes
and flake tools > 2 cm.

Flake Tools Other

N (%) N (%)
Convex 47 (40.2) 146 (39.8)
Straight 38 (32.5) 140 (38.1)
Concave 32 (27.4) 81 (22.1)

117 (100.1) 367 (100.0)

Platform Shapes by Flake Use:

x% - 1.838, df = 2, p > .50
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Table 13. Zobi$te: Miscellaneous platform attributes

for complete flakes and flake tools > 2 cm.

Flake Tools

n (%) Grinding 31
(N = 121;426) (25.6%)

n (%) Exterior Trimming 43
(N = 122;430) (35.2%)

X (s.d.) Thickness (mm) 6.5 (2.9)
(N = 111;352)

X (s.d.) Exterior
Platform Angle (degree) 85.6 (10.7)
(N = 108;272)

Platform Grinding by Flake Use:
X% = 2.334, df =1, p > .10

Platform Exterior Trimming by Flake Use:
x2 = .131, df =1, p > .70

Platform Thickness by Flake Use:
t = 3.81, df = 461, p < .001

Exterior Platform Angle by Flake Use:

t = .86, df = 378, p > .30

Other

82
(19.2%)

144
(33.5%)

5.3 (2.8)

84.3 (14.2)
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represent intentionally produced blanks and unused flakes
represent preparatory flakes, the ZobiSte data are
consistent with an intent to remove overall larger tool
blanks and smaller preparatory flake removals. This is to be
expected given the role of the two types of removals,
particularly if there is a desire not to waste material
during core preparation.

The role of facetting in adjusting the exterior
platform angle and thereby controlling the distribution of
force in flake removal has been previously documented
(Dibble 1981:101-104). The existence of a proportionally
greater representation of dihedral and facetted platforms
among the tool blanks suggests that more care may have been
taken to assure that this angle was correct on the core
platform during blank production or alternatively that this
angle needed to be corrected more often during the
production of blanks. Interestingly, there is no evidence
for a significant difference between the exterior platform
angles of used and unused flakes, both of which approach 90
degrees (Table 13). Such high exterior platform angles have
been shown to maximize the length of the removed flake,
although in conjunction with other variables (e.g., platform
thickness and force), its effect is not a simple linear one
(Dibble and Whittaker 1981).

The attributes regarding cortex, scar pattern and,

to a more limited extent, the platforms of the flake tools
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at ZobiSte help to distinguish these blanks from other
flakes in the assemblage. While none of the observed
attribute states are exclusively within the domain of the
flake tools or shared by all tools, some traits are more
characteristic of the tools than other flakes and indicate
important aspects of the method of blank production and core
reduction. Most notable among these are the tendency for
tools to be non-cortical or naturally backed, to exhibit
scar patterns indicative of unidirectional or radial core
reduction, and to have a significantly higher frequency of
prepared platforms.

It remains to examine the size and shape of the tool
blanks at Zobi¥te, for these aspects also reflect the method
by which cores were reduced. In core reduction involving the
production of flakes, size and shape may be particularly
difficult to analyze as we can not expect to see the kinds
of regqularity evident in blade core reduction. This appears
to be the case at Zobi¥te, where there is considerable
variability among the tool blank shapes and sizes and few
distinctive characteristics.

Table 14 presents the range and central tendencies
for two indices of shape (length/width and width/thickness)
and compares these with the other flakes in the assemblage.
No significant difference in width/thickness are indicated
by the data (t = 1.47, df = 714, p > .10). On the other




Table 14. Zobi¥te: S
and flake

Flake Tools
(N = 151)

Mean (s.d.) Med.

130

hape indices for complete flakes
tools > 2 cm.

Other
(N = 565)

Range Mean (s.d.) Med. Range

/Wt 1.49 (.547) 1.37

W/T2 5.04 (1.73) 4.67 2

lr/w

> Length/width
W/T

width/Thickness

Length/width by Flake Us
t = 4.54, 4df = 714, p
width/Thickness by Flake

t = 1.47, df = 714, p

059-306 1029 (0474) 1023 041-309

00_1100 4.76 (2.10) 4-30 041_14n5

e:
< .001
Use:

> .10
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hand, the overall length/width ratio of the tools is

significantly higher than that for other flakes (t = 4.54,
df = 714, p < .001) but there nonetheless appears to be
little consistency in this aspect given the large range and
standard deviation of the mean for this variable.

Figure 9 presents the histogram of length/width for
the sample of flake tools, graphically illustrating the
range of variability. The histogram is also notable,
however, for its major peak and two possible secondary peaks
in the higher range at values of 1.9 and 2.4, representing
more laminar or blade-like flake tools. To some degree these
different modes can be related to scar patterns on the tool
blanks (Table 15). Specifically, unidirectional scar
patterns are more closely associated with the elongated
flake tools while radial and irregular scar patterns are
primarily associated with the shorter and/or broader tool
blanks.

The correlation of unidirectional and radial scar
patterns with different degrees of elongation is not in
itself suréfising given the manner in which the ridges of
these two scar patterns distribute force during the
detachment of a flake. In can also be shown, however, that
it is primarily the length and not the width that causes the
change in the length/width ratio at Zobi%te. Figure 10
presents the distribution for length and width of the
unidirectional and radial flakes. While there is little
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Table 15. Zobi¥te: Scar pattern by length/width for

flake tools.

Scar Pattern

Unidirectional
N (%)
Length/Width1
< 1.6 12 (41.4)
1.6 to 2.1 8 (27.6)
> 2.1 9 (31.0)
29 (100.0)

lpivisions based upon histogram (Figure 9)

Scar Patterns by Flake Use:
2

X% = 10.252, df = 4, p < .05

Scar Patterns (Unidir. vs Irreg./Radial) by Flake Use:

x% = 10.049, df = 2, p <

Irregular
N (%)
33 (70.2)
9 (19.1)
5 (10.6)
47 (100.0)

Radial

N (%)
24 (75.0)
5 (15.6)
3 (9.4)
32 (100.0)
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Figure 10. Zobifte: Histograms of length and width for
complete flake tools with uniderectional or

radial flake scar patterns.
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overlap in length (t = 4.96, df = 59, p < .001), the
distributions for the widths of the flakes with these two
flake scar patterns are very similar with statistically
equivalent means (t = .89, af = 59, P > .35). To the extent
that these different blanks reflect the dimensions of the
core at the time of their removal, therefore, radially
flaked cores appear to have been significantly shorter than
the single platform cores from which unidirectional scar
patterns were produced, while there is no evidence that the
cores differed in their width.

Overall, the length/width distribution of blanks at
Zobi¥te is also interesting in that it shows a predominance
of flakes of almost square or only slightly oval
proportions. The number of elongated flakes is much smaller,
both absolutely and relative to these. This may reflect an
intentional preference or it may be related to limitations
in the quantity of long blanks that could be produced from
the nodules available at Zobi¥te.

This notion of limitations in the production of
blanks at Zobi%te is particularly important when describing
the size of the flake tools. As with shape, a considerable
range of variability is evident in the different measures of
size of the tool blanks despite their significantly greater
average length, width and weight in comparison to flakes
without evidence of use (Table 16). Only the thickness of

the tools is not significantly greater. Again, however, the
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Table 16. ZobiSte: Size of complete flakes and
flake tools > 2 cm.

Flake Tools

(N=151)
Mean (s.d.) Median Range
Length (mm) 44.1 (13.8) 42.6 19 - 89
width (mm) 31.3 (9.2) 30.6 12 - 55
Weight (g) 16.2 (12.9) 13.0 .7 - 86.8
Other
(N = 565)
Mean {(s.d.) Median Range
Length (mm) 32.6 (11.9) 30.2 12 - 96
wWidth (mm) 26.7 (9.1) 24.9 9 - 70
Thickness (mm) 6.7 (4.2) 5.6 2 - 59
Weight (g) 10.1 (13.4) 5.5 .7 - 155.1

Flake Tools vs Other Flakes:

Length: t = 10.2, df = 714, p ¢ .001
width: t = 5.51, df = 714, p < .001
Thickness: t = .54, df = 714, p > .50

wWeight: t = 4.98, df = 714, p < .001
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standard deviations and ranges of the tools are quite high
and while certain minimum and maximum limits for tool size
appear to have been maintained, there is reason to suspect
that neither the means or the medians represent an ideal
flake size produced as a tool blank. To examine the true
nature of blank size, therefore, it is necessary to refer
directly to the distributions of the various measures of
size.

Figure 11 presents the histogram of weight, as a
best measure of overall mass or size, for the complete
flakes greater than 2 cm. Superimposed upon this
distribution is the distribution for flake tools. By
comparing the distribution of the tools with that of the
flake population as a whole, it is possible to make certain
statements regarding the production of tool blanks at
zobi¥te.

The most notable aspect of the distribution for the
entire flake population is its lognormality. Such a
lognormal distribution of flake size is arguably the norm
for lithic reduction processes and reflects primarily the
inherent potential for fewer large and more small flake
removals from a given quantity of lithic raw material. As
reduction becomes more intensive or, in other words, the raw
material is more completely reduced, the lognormality of the
progression itself can be expected to be more pronounced. If

tool blanks, however, are produced to particular size
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specifications, then this should be represented by the

normality of their own curve within the population of flakes
as a whole. Well-defined blank types should in fact show a
very peaked distribution with little variation from the
mean.

At zZobi¥te, this does not appear to be the case for
tool blanks. Rather the size of the tools follows closely
the natural progression of the lognormal distribution
itself. This strongly suggests that tool blank production at
ZobiSte much as the flake assemblage as a whole was
structured and limited by the continuous reduction in mass
of the core. Instead of producing a particular flake size,
it appears that blank production emphasized the detachment
of large flakes and that how large they actually were varied
with the changing size of the core. Thus, as the core was
further reduced the blanks necessarily became smaller,
although their overall frequency increased. At a certain
point a minimal acceptable size was reached, reflected at
ZobiSte by the decrease in tools smaller than five grams.

That there was an attempt to maximize the size of
tool blanks (within limits and along with other
considerations) is indicated by the greater relative
representation of tools in the higher ranges of the size
distribution. In this respect the smaller absolute number of
tools on large blanks is not a reflection of their relative

importance but rather the limited quantity of large flakes
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which could be produced from the available nodules. Many of
the largest flakes in the collection were used and often
those that were not fail to meet other requirements for tool
blanks, such as the percentage of cortical cover. When we
limit the flake sample (both tools and total) to only non-
cortical flakes or flakes with only cortex as natural
backing, the disproportionate percentage of larger flakes
that show evidence of use is more pronounced (Figure 12).
Figures 13 through 15 show the distributions of the
individual dimensions (i.e. length, width, and thickness) of
the flake tools and the flake population as a whole. These
distributions are, as in Figure 12, limited to non-cortical
flakes or flakes on which the cortex is limitad to the
natural backing or the platform. Of the three dimensions,
the length of tools most clearly follows the lognormal
distribution of the entire flake population. width and
thickness indicate some limited tendency towards a binomial
distribution perhaps reflecting an attempt for
standardization in these dimensions. Given that most core
reduction is likely to reduce the length of a core more
quickly than its width (through platform preparation and
overshot flakes), it is also probable, however, that length
will be most directly affected by and thus be reflective of
the reduction of mass, and this appears to be the case at

Zobidte.
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Tool blank size at Zobi$te, therefore, appears to
have been greatly influenced by the fundamental nature of
the core reduction process and by the finite, relatively
homogeneous, configuration of the raw material. The
production of blank sizes appears to have been determined
less by the desire for a particular flake type or types and
more by the potential provided by the size and shape of the
core at a given point in the reduction sequence. To the
extent that changes in shape were a function of a decrease
in length (see above and Figure 10), the distribution of
blank shape may also have been partially a result of
adjustments being made to the changing dimensions of the
available mass. At the same time, other factors that have
been shown to have been important, such as percentage of
cortex and natural backing,‘may have influenced both the
size and shape of the blanks removed at any given time, so
that the blanks do not completely follow the lognormal
progression.

One assumption that is made in these interpretations
of the nature of the size and shape distributions of tools
is that the different sizes of tool blanks at Zobi¥te were
produced within a single reduction sequence, i.e. that large
and small blanks were derived from the same nodule as it
underwent continuous reduction. If the different sizes of
blanks were instead produced from different nodules, then

there is no reason to believe that blank shape and size
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would necessarily be constrained by the lognormal nature of
the reduction of mass. In this case the distributions at
zobi%te may reflect a complex overlapping of curves and
multiple reduction sequences, each producing a different
size of blank. While the distribution of blank size appears
to reflect a single reduction sequence and a similar
argument can be made for the sizes of the cores (see Figure
6), evidence from other aspects of the assemblage is less
clear if not contradictory. Specifically, scar patterns on
the blanks and other flakes are much more variable than
would be predicted by the cores or by a single reduction
sequence. The presence of both a strong unidirectional and
radial component together in the same core reduction
sequence has not been previously recognized or considered.
Moreover, if these two methods are important to the
production of blanks, then why do many of the flakes used as
tools fail to fully exemplify either of them; in other
words, why do 44% of the tools on blanks with 3 or more
scars have irregular/other scar patterns? Is this evidence
for a third core reduction method?

To address these issues, and ultimately to determine
the method or methods of core reduction, we must now look
beyond the separate characteristics of the tool blanks and
the cores. Specifically, it is necessary to consider the

direct evidence in the flake an core assemblage that can be
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brought to bear upon the sequence of core reduction and

blank production.

Initial Core Reduction. The initial method by which

nodules such as those used at ZobiSte were reduced can best
be monitored through the examination of flakes exhibiting
remnants of the exterior surface of the nodule. Particularly
relevant is the placement of cortex and direction of scars
on the exterior surface of partially cortical flakes. These
two aspects are related to the method of removing cortex and
preparing the core face for initial blank production.
Completely cortical flakes, of which there are 64 examples
in the present sample, are themselves less informative than
partial cortical flakes in that they can not be oriented in
any clear fashion with previous or later removals from the
core.

Figure 16 graphically presents several "types" of
partial cortical flakes and their relative representation in
the Zobi¥te collection. Only flakes with cortex on the
exterior surface proper are depicted (N = 220), and the
presence or absence of natural backing is not considered
here. The types are defined by the position of the remnant
cortex in the four analytic quadrants defined for cortical
cover in Chapter 3 (see also Appendix A). The types are
arranged in Figure 16 (exclusive Qf the last) from top to
bottom to represent the decreasing percentage of cortex.

Wwithin this arrangement, they are further grouped with
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Figure 16. Zobi¥te: Types and relative frequencies of
complete partially cortical flakes and flake
tools > 2 cm.
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flakes representing the prior removal of cortex from a
quadrant or quadrants adjacent to the present flake's
platform depicted above those types with cortex removed
opposite from the platform.

What is shown by this organization of the partially
cortical flakes is the relatively high frequency of examples
in each paired group with cortex previously removed adjacent
to the platform (shown by hatch marks slanting up to the
right in the frequency bars of these types). Conversely,
there is a very low percentage of flakes with cortex removed
away from but not near the platform, regardless of the
quantity of cortex (as shown by the plain bars). Based on
the theoretical model presented in Chapter 3 (see Figure 1),
this type of assemblage of partially cortical flakes is most
consistent with the removal of cortex from a single
orientation and platform. If several*juxtaposed core
platforms were in use at this early stage of reduction (as
in the preparation of a bidirectional or radial core face),
one would expect to find a higher incidence of partially
cortical flakes with cortex on the proximal but not the
distal end, owing to the higher probability that flake
removals would intersect scars on the core produced from
another platform. Overall these latter types of partially
cortical flakes (represented in Figure 16 by the plain bars)
make up only 9.1% of the sample from Zobi¥te, suggesting

that centripetal removal of cortex at the site was uncommon.
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This interpretation must be and is supported by data
on the origin of prior scars on the partially cortical
flakes. For example, the cortex pattern illustrated at the
bottom of Figure 16, which makes up 25% of the sample, is
more ambiguous than the others as to the probable method by
which cortex was removed. This is because this type of
cortex pattern might be produced in high frequencies by both
single and multiple core platforms. However, in adding the
information collected on scar directions that slightly over
75% of the total recorded scars on this type of partially
cortical flake atZobilte originate from the same direction
as the flake itself, it is quite clear that they also
reflect a predominantly single platform initial core
reduction strategy.

Indeed, when we combine the data of flake scar
origin with that of cortex, the unidirectional approach
taken in the initial reduction of the ZobiSte nodules is
readily apparent. Table 17 integrates the data gathered on
angle of scar origin (see Chapter 3; Appendix A) with that
for the percentage of cortex. For this purpose, the complete
flake assemblage greater than 2 cm. is divided into three
groups based upon the amount or percentage of cortex
remaining on the flakes: i.e., partially cortical flakes
with more than 50% cortex, partially cortical flakes with

less than 50% cortex, and non-cortical flakes (0 % cortex).




Table

Scar Angle
Quadrant

1

Cortex (All) by Scar Angles:

2

X" = 53.658, df = 6, p < .001

17.

Zobi¥%te:

Exterior flake scar angles by

percentage of cortex for complete flakes
and flake tools > 2 cm.

Cortex

Partially Cortical

99-50%
n (%)
96 (79.4)
8 (6.6)
4 (3.3)
13 (10.7)

121 (100.0)

49-1%
n (%)
313 (65.2)
59 (12.3)
37 (7.7)
71 (14.8)
480 (100.0)

Non-Cortical

0%

n (%)
403 (50.3)
127 (15.9)

81 (10.1)
190 (23.7)
801 (100.0)
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Cortex (Partially Cortical vs Non-cortical) by Scar Angles:

2

X® = 45.738, df = 3, p < .001
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Figure 17 presents the same data of cortex and scar
angles graphically. The wedge diagrams reflect the relative

contributions (expressed as percentages) from each of the

four recorded directions, with those from quadrant 1 (the
same direction as the removed flake) shown at the top,
quadrant 2 on the right, quadrant 3 on the bottom, and
quadrant 4 on the left. Both Table 17 and Figure 17 succeed
in illustrating quite clearly that previous flake scars from
the same platform direction dominate overwhelmingly in all
the partially cortical flakes and particularly in those with
more than 50% cortex. As cortex is further removed there is
more evidence for multiple platforms but the major contrast
lies between the partially cortical flakes and the non-
cortical flakes. The assemblage of non-cortical flakes is
considerably more variable, a point to which I will return
in the discussion of later core reduction below.

As discussed in the section on flake tools, blank
production at zZobi¥te, for the most part, commenced after
the removal of cortex from the core face. The major
exception is the production of naturally backed knives,
which appear to have been a major form of tool blank and
sometimes preserve cortex on their exterior as well as
lateral edges. In this aspect many of them appear to have
been early removals in the core reduction sequence and it is
pertinent to consider how they compare with the other
partially cortical flakes.
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Figure 17.
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zobiSte: Relative percentage of exterior flake
scar angles for complete partially cortical and
non-cortical flakes and flake tools > 2 cm.
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Table 18 presents descriptive statistics for the

sample of 39 typical naturally backed knives. Like most
flake "types" at Zobi¥te, the flakes themselves are quite
variable, but do tend to be large relative to other flakes,
particularly in regard to their length. Sixteen, or 41%, of
them are 50 mm. or more in length with a maximum recorded
length of 79 mm. Figure 18 graphically displays these mean
dimensions and also presents data on the exterior scars of
the naturally backed knives in the same manner as earlier
depicted for the flake assemblage as a whole. Only seven
naturally backed knives with at least three scars were
classified as having unidirectional scar patterns, while 16
have irregular scar patterns. However, the relative
percentage of the individual scars on these pieces as
depicted in Figure 18 shows that these are markedly
dominated by scars derived from the same or a similar
platform as the "knives" themselves, corresponding well with
the overall pattern for initial core reduction. The reason
many of the naturally backed knives were classified as
irregular is in many cases the result of a single scar
originating from another direction (perhaps a preparatory
flake removed to insure the successful detachment of the
core edge as natural backing). Moreover, 14 (or
approximately one third) of the naturally backed knives have
only one or two flake scars and hence were not coded as to

scar pattern.
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Table 18. Zobi¥te: Complete naturally backed knife
blanks (N = 39).

Mean (s.d.) Median Range
Length (mm) 46.9 (13.0) 45.0 22 - 79
width (mm) 27.8 (7.5) 27.0 14 - 46
Thickness (mm) 6.4 (2.3) 6.0 3 - 13
wWeight (g) 15.8 (10.9) 12.8 2.6 - 46.8
Scar Number 3.5 (1.6) 3.6 1 -9
(N=38)
Scar #/Areal .3 (.2) .3 1 -1.2
(N=38)
Isolated Scars .1 (.3) .06 c -1
(N=38)

1[Scar Number / (Length * width)] x 100



A

156

L 15.8g

—

mm
NATURALLY BACKED
KNIFE BLANKS
N=39

Figure 18. ZobiSte: Mean dimensional data and exterior
flake scar pattern for complete naturally
backed knife blanks > 2 cm.



157

This low absolute number of scars and low ratio of
scars/area is typical of the naturally backed knives (Table
18). This and their relatively large size, their prevailing
unidirectional scars, and the occassional presence of cortex
in addition to natural backing, suggests primary removal
early in the reduction of the core. It is not difficult,
given the type of initial core reduction described above, to
imagine the production of the majority of the naturally
backed knives as some of the first tool blanks produced from
the cores at Zobilte.

Both the data on placement of cortex and flake scars
on partially cortical flakes (including naturaly backed
knives), therefore, support the view of an initial reduction
strategy that favored the preparation of a unidirectional
flaked core face. Although only three of the discarded cores
appear to illustrate this strategy, its primary role in
early reduction is evident in the flake assemblage. Evidence
for the extensive intial preparation of radial cores, on the
other hand, is not found in the flake assemblage. This
suggests that, for the most part, cores were not originally
reduced with centripetal preparation and that the radial
flaking observed on the majority of discarded cores is
therefore a product of later core reduction.

Later Core Reduction. Later core reduction at

Zobi¥te is reflected primarily in the sample of non-cortical

flakes and in the majority of the discarded cores. As

RS
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indicated earlier, completely non-cortical pieces (exclusive
of plaforms) make up the majority of the used flakes at
zobi¥te (58%) but only 44% of the unused flakes greater than
2 cm. (see Table 8). If the majority of the unused flakes
can be related to core preparation, this reflects a decrease
in the frequency and/or size of preparatory removals
undertaken once cortex was removed from the core face. Most
likely it was the size of the preparatory removals that
became reduced, both absolutely and relative to the size of
blanks, as an attempt was made to minimize the waste of non-
ﬁortical material. The large majority of the small complete
flakes less than 2 cm. in the assemblage are non-cortical.
Presumably these represent much of the type of preparation
undertaken in the later stages of reduction. In the folowing
discussion, only the sample of non-cortical flakes larger
than 2 cm. (N = 333) is considered. Therefore the focus will
necessarily be upon flakes that were probably removed for
tool blanks and, to a more limited extent, those.involved in
major core preparation. This somewhat limits our view of
reduction but it also avoids problems in the placing of
small preparatory flake removals, which represent only small
portions of the cores, back in their proper position in the
reduction sequence.

Refering back to Figure 17, the data recorded on the

origination of scars for non-cortical flakes contrasts
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markedly with the same for partially cortical flakes.

Whereas the initial reduction of the nodules and the
production of most naturally backed knives (see Figure 18)
showed a clear emphasis upon unidirectional, single platform
flaking, the non-cortical flakes appear (as an assemblage)
to be the result of the use of multiple platforms on a
single core face. However, it has also been previously
recognized (Table 10) that the actual scar patterns on non-
cortical flakes, both used and unused, are not homogeneous,
but rather range from unidirectional to radial. Clearly, the
overall scar pattern for the non-cortical flake assemblage
depicted in Figure 17 is composite.

Figure 19 and Table 19 break down the sample of non-
cortical flakes with three or more scars (N = 258) into
their assigned scar pattern category of unidirectional,
radial and irregular (or other). Of particular interest here
are the mean dimensional data which indicate that the non-
cortical flakes struck from single platform cores (i.e. with
unidirectional scar patterns) are on the whole larger than
those struck from radially prepared cores. This difference
is statistically significant for all measures but width,
(using T-tests and an acceptable value of p < .05 as a
measure for rejecting the equivalence of means). This
similarity in width was previously observed for the flake
tools with these two patterns (see Figure 10), and appears

to apply generally to the population of non-cortical flakes.
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Table 19.

Length (mm)

161
Zobifte: Size and exterior flake scar data

by scar pattern for complete n?n-cortical
flakes and flake tools > 2 cm.

Unidirectional Irregular Radial
(N = 31) (N = 153) (N = 74)

Mean (s.d.) Mean (s.d.) Mean (s.d.)

46.8 (13.7) 31.9 (10.4) 36.2 (12.0)

width (mm) 31.8" (8.9) 24.7 (7.7) 30.0°(10.1)
* x

Tihickness (mm) 7.7 (3.3) 5.4 (2.7) 5.3 (2.3)

Wweight (g) 18.9 (14.6) 7.2 (7.1) 10.1 (10.1)

* *

Number of scars 4.5 (1.3) 4.3 (1.3) 6.2 (1.7)
2 x *

Scar #/Area .36 ( .2) .67 ( .4) .69 ( .3)

Isolated Scars .32 (.59) 240 (.49) .54% (.67)

;Flakes with 3 or more scars

[Scar Number

/ (Length x width)] x 100

T-tests: Unidirectional vs. Irregular vs. Radial

* = no significant difference (p > .05)

! = Isolated scars:

Unid. vs. Radial (t = 1.57, df = 103, p > .10)
Unid. vs. Irreg. (t = .86, df = 177, p > .30)
Radial vs. Irreg. (t = 3.87, df = 220, p < .001)
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Flakes with irregular scar patterns are smaller than
those with either of these patterns, although the difference
in thickness between radial and irregular scar patterns is
not statistically significant. The number of flake scars as
well as the ratio of scars to area also vary significantly,
but predictably the most between unidirectional and radial
scar patterns (see Table 19). Interestingly the number of
isolated scars on these two types of flakes is not
significantly different, perhaps owing to the overall low
occurrence of these scars in the assemblage which in turn
may be related to raw material size.

In interpreting later core reduction from these
differences among the non-cortical flakes, we must consider
the relationship of each to the cores and to the method of
initial reduction. In the case of the flakes with
unidirectional scar patterns, it is clear that they reflect
a continuation of the reduction method begun by the initial
removal of cortex and preparation of the core face. Their
greater length and overall large size, moreover, is
consistent with their early removal. In fact, several of
these flakes are over 70 mm. in length and could only have
been produced from relatively fresh nodules. As noted
above unidirectional core reduction is rare among the cores,
only three of which show the use of a single platform
(see Table 6). These cores alone cannot be responsible for

the number of non-cortical flakes with unidirectional scar
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patterns, much less for the quantity of naturally backed
knives and other partially cortical flakes derived from
single platform cores. We must conclude, therefore, that
unless the cores that produced these flakes were abandoned
elsewhere, on or off site, that the morphology of the cores
was sufficiently changed by further reduction as to make them
unrecognizable.

Flakes with radial scar patterns, on the other hand,
are in agreement with the morphology of the type of core
most frequently represented in the assemblage. In
particular, the average size of the radial flakes is
consistent with the smaller radially prepared cores
discarded at the site, as illustrated in Figure 20. None of
these flakes, however, appears to have been struck from
cores as large as some in the collection. This suggests that
these few large radially flaked cores, which are indeed
unstruck, are not producing radially prepared "Levallois"
flakes from the center of the core. Instead, radial flake
production does not appear to have occurred until the mass
of the core had been considerably reduced. Additional
evidence for the late removal of radially prepared or
classic Levallois flakes is provided by cortical cover.
While a number of partially cortical flakes have
unidirectional scar patterns, none of the total of 81 flakes

recorded with subradial or radial scar patterns has any
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cortex on its exterior surface proper. In the case of seven
examples where cortex does occur, it is limited to some form
of natural backing or to the platform, which represent the
sides of the core from which they were removed. This is
consistent with the partially cortical sides of most of the
discarded radial cores. If flakes with radial scar patterns
were being removed at the beginning of the sequence, we
would not expect to see such a complete absence of exterior
surface cortex. The flakes with radial scar patterns,
therefore, appear to have been produced as a last stage in
the reduction sequence.

The place of the non-cortical flakes with irregular
scar patterns in later core reduction is perhaps the most
difficult to establish. Considering their relatively small
average size, it is likely that many represent preparation
of cores for the other two scar patterns, particularly those
with radial scar patterns. This is supported by their
greater representation among unused rather than used flakes
(see Table 10). That they also make up a significant portion
of the flakes actually used as tools, however, suggests that
they are not entirely preparatory waste flakes selected for
use or accidents in the production of other blanks. It would
appear instead that tﬁey were part of the reduction of a
multi-platform core and this may explain the appearance
of the few large to very large "unstruck Levallois" cores in

the assemblage. Given that the Levallois, or radially
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prepared, flakes are much smaller than these cores, the use
of these cores for the generation of flakes with irregular
scar patterns seems an unavoidable conclusion. If this is
the case, then the role of the many non-cortical flakes with
irregular scar patterns appears to result from a
technological transition between the initial reduction of
single platform cores and the final reduction of radially
prepared Levallois cores. Despite the increasingly
restricted opportunity that this stage of reduction allowed
for the production of large blanks, this intermediate
technology produced flakes for use as tools while it also
prepared the cores for final reduction by the classic

Levallois method.

A Model for Core Reduction at Zobi¥%te. A model of

the flake core reduction sequence at Zobi%te based upon the
previous analyses of cores, flake tools and other flakes is
presented in Figure 21. This model represents an assemblage
view of core reduction at the site, and does not exclude the
possibility that a few nodules may have been reduced by an
alternate method or, more likely, by only a part of the
method depicted here (i.e. small sized nodules may have been
reduced by means of only the later steps of the reduction
strategy).

The model begins with the observations made on

partial cortical flakes that the initial reduction of
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nodules proceeded predominantly from a single platform.
Unidirectional reduction continued on the core, perhaps only
for a short time, and produced two types of large blanks
preferred for use as tools: naturally backed knives and
elongated flake-blades. As the configuration and size of the
core rapidly changed during this early reduction and
production of large blanks, it soon became necessary to
alter the method of production to one based upon radial
preparation through which flakes could be removed that would
carry off more of the surface of the core face. If the core
was sufficiently large, this technological shift might
initially result in the production of tool blanks with
irregular scar patterns and would culminate with the
production of blanks driven from the center of the face of
radially prepared cores. These cores were prepared and
struck several times judging from the quantity of small
flakes less than 2 cm. in the collection which subjectively
appear to include many small "pseudo-Levallois points"
typical of radial core preparation. When the cores would no
longer yield a central flake removal, or were broken in the
attempt, they were discarded.

This model of continuous, yet shifting, reduction
accounts for the presence of unidirectionally prepared
partially cortical and non-cortical tool blanks in an
industry that is otherwise characterized by the production
of flakes with radial scar patterns and the discard of
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exhausted radially prepared cores. The frequency and
dimensions of the various blank types also correspond with
that predicted by this reduction sequence, with fewer larger
blanks produced by early single platform reduction and more
numerocus but smaller blanks produced by later radial
reduction.

The method as reconstructed also satisfies two
important criteria evident in the tool blank assemblage. On
the one hand it provided for the production of naturally
backed pieces. Many of these were generated with the initial
production of the flake-blades from a single platform core,
but they also were produced at later points in the sequence
simply by striking adjacent to cortical portions along the
perimeter of the circular disc and Levallois cores. The
method also made maximum use of non-cortical raw material,
both by combining the production of tool blanks with the
preparation of subsequent blank removals and by maximizing
blank production within the overall reduction of mass. Thus
the intermediate reduction by a disc core method yielded
potential tool blanks as it shaped the core for later
detachment of flakes by the Levallois method. By this
technique and the overall combination of strategies, the
knappers at Zzobi¥te made best use of the available
technological options for lithic reduction within the

constraints imposed by raw material size and the reduction




170

process. As a measure of their persistence and success, the
average weight of the small discarded cores at Zobi¥te was
only 48 grams, or approximately 5% of the average one
kilogram radiolarite cobble from the lower Ukrina River
gravel bars.

Some independant support for this reconstruction is
provided by another aspect of the artifacts. While it was
not possible to backfit or conjoin many artifacts in the
course of the analysis, the distinctive and variable colors
of radiolarite in the assemblage along with provenience data
did allow for the definition of a number of probable raw
material groups representing pieces derived from the same
nodule. Most of these, unfortunately, involve small and/or
broken flakes and shatter. However, four groups are
noteworthy. Two of these involve the association of
naturally backed knives. In one case the association is with
a radially prepared core and in the other it is with two
flakes with radial scar patterns. Another group includes a
radially prepared core and a flake with a radial scar
pattern which appear to have come from the same nodule as a
flake-blade with unidirectional flake scars. The final group
includes both a radially and a unidirectionally prepared
flake. These independent associations serve to demonstrate
that different methods and different resultant blank types
were indeed involved in the reduction of the nodules at

Zobifte.
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It remains to be seen whether core reduction at
ZobiSte was uniquely structured or whether other Middle
Paleolithic sites in Northern Bosnia show a similar
reduction strategy and/or séquence. Since there is no
substantial evidence for inter-level variability at Zobikte,
it would seem that this core reduction approach was
persistent at this particular location. Such stability in
technology and typology has previously been noted as a
characteristic of the Middle Paleolithic, and perhaps
reflects a "paleocultural" behavioral system (Jelinek 1977;
1982). More recently, Dibble (1985) has argued that longterm
continuity within and disparity between strategies of
Levallois flake production at different cave sites in France
might also be linked to local raw materials. With these
kinds of observations in mind, we now turn to a
consideration of core reduction elsewhere in the Northern

Bosnian Middle Paleolithic.




CHAPTER 5

MIDDLE PALEOLITHIC CORE REDUCTION

IN NORTHERN BOSNIA, YUGOSLAVIA

Excavations at other Middle Paleolithic sites in
Northern Bosnia have yielded a number of collections that
can be compargd on a limited basis with the assemblage from
zobi¥te. These limits exist for a number of reasons, some of
which have been mentioned briefly in Chapter 4. It is

appropriate to review them before discussing the sites

themselves.

Methodological Problems

A major problem for the study of the Middle
Paleolithic occupations at other sites in Northern Bosnia is
created by the nature of the archaeological record in this
area. As noted earlier, the depositional history of the
Upper Pleistocene in Northern Bosnia is charcterized by
extensive erosion and alteration of sediments, particularly
in the period following the end of the Middle Paleolithic
(ca. 60,000 or 50,000 B.P.) and preceding the last glacial
maximum (ca. 20,000 B.P.). This geological activity has
resulted in considerable disturbance to the original

surfaces of Middle Paleolithic occupation, often leading to
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the mixture of artifacts with overlying and much later
occupations, primarily those of the Late Upper Paleolithic.
To date there are no collections from Middle Paleolithic
sites in Northern Bosnia, including Zobi¥te, which are
totally free of such admixture.

The degree to which this limits the interpretation
of these Middle Paleolithic collections varies from site to
site. At Zobi¥te, a careful consideration combining
provenience, raw material, technological and typological
data permits the establishment of the limits of the later
Paleolithic overlap with Middle Paleolithic materials with
some confidence (see Chapter 4). Moreover, the depth of the
site assures that the large majority of the Middle
Paleolithic horizon is pure. To an extent this is true also
of the important site of Visoko Brdo, currently better known
for its long stratigraphic column (Montet-wWhite, Laville and
Lezine 1986:81-83) than for its as yet not fully published
archaeological materials (see below). This is not the case,
however, for most other sites investigated in earlier years
by Basler, particularly the sites of Kamen and Lond¥a.
Although these two sites have played a major role in the
description of the Northern Bosnian Middle Paleolithic, they
appear to have been the most affected by mixture. At Lond%a,
Basler (1971:63-64) was unable to distinquish any break
between the Middle and later Paleolithic occupations with
the result that the collection from this site is almost
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hopelessly mixed. For Kamen, the situation is similar and
perhaps more frustrating since bifacial leaf points were
discovered there. Even the most recent Paleolithic
excavations in Northern Bosnia, those of Gralyuk (1979) at
the site of Pedine near Banja Luka, have yielded mixed
collections.

Adding to the problem of context, is one of
variability in recovery techniques. At ZobiSte and in the
re-excavations at visoko Brdo by Wobst and Basler in 1970-
71, care was taken to recover all lithic material visible in
the ground and to plot the location of each piece in three
dimensions relative to a fixed datum. Other collections made
by Basler as well as that at Pefine by Gralyuk are clearly
selective. Missing in most cases are the unretouched pieces
and smaller flakes which were not clearly Levallois or
Levallois~like, not to mention most of the debris and flake
fragments. The full extent of the bias is unknown, but at
least one author (Sirakov 1983) has recently remarked upon
the abundance of Levallois cores yet fhe low ILty at Kamen
and Londza, suggesting from this that perhaps many
unretouched Levallois flakes were also not saved. In the
absence of unprejudiced artifact samples, it is not
possible to conduct a comparable anlysis to that presented
here for Zobiste. Nonetheless, the portions of the core

reduction sequence represented in these collections can be
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compared with their counterparts at Zobiste and this will
form the focus of the discussion of these sites here.

A final difficulty in making meaningful comparisons
among the Northern Bosnian Middle Paleoclithic sites concerns
the nature of previous analyses and publications. For the
most part, Basler has limited his descriptions to
generalizations about the industries or unique aspects
encountered at each site. Descriptions of the collections
made by other authors focus primarily upon typological
aspects of the retouched tool assemblage. Technological data
is rare or absent in these presentations, with the exception
of Ivanova (1979). Consequently it is difficult to approach
the question of core reduction in a systematic manner.

Fortunately, I have been able to supplement previous
descriptions with my own observations of the collections
from Kamen, Lond¥a and Peline housed in Yugoslavia. However,
my purposes in examining these collections were more
generalized and not exclusively focused upon detailed
aspects of core reduction. Therefore, I am not always able
to provide quantitative measurements for all relevant
aspects of the industries. In the case of Visoko Brdo, I was
kindly given the opportunity by Dr. Martin Wobst, University
of Massachusetts, Amherst, to undertake a more thorough
study of the collection that he made at the site in the
early 1970s. While he is currently in the process of

publishing the results of his work, he has also permitted me
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to present data here. Because this collection from Visoko
Brdo was made using recovery techniques similar to those
employed at ZobiSte, it provides perhaps the best comparison
and will be considered first.

Fore easier reference, Figure 4 from Chapter 4,
showing the location of the sites discussed below is

reproduced here as Figure 22.

Visoko Brdo

Visoko Brdo, unlike most Paleolithic stations
discovered by Basler, is not located above one of the major
tributaries of the Sava. Rather it is situated on the
plateau between the Ukrina and the Bosna Rivers, albeit in
closer proximity to the former than the latter. Aproximately
10 km south of Derventa, it is only a little more distant
than this from Zobi¥%te and the environs of the two sites are
visible from each other. A spring located near Visoko Brdo
provides a local source of water as well as the beginning of
a small stream, the Lupljanica, which flows to the
southwest, entering the Ukrina just to the east of ZobiSte.
Lacking at Visoko Brdo, however, is a source of raw
material. All the radiolarite utilized for chipped stone at
the site must have come from some distance, most likely from
the gravel bars of the Ukrina, as was the case for zobi¥te.

Excavations were conducted twice at Visoko Brdo.

Basler's original work began with limited tests in 1958 and
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1959 and culminated with a major excavation in 1960 (Basler
1962). Below a substantial Neolithic horizon near the
surface, Paleolithic artifacts were found throughout two
meters of deposits attributable to the Upper Pleistocene.
Basler defined both an "Aurignacian" and a Middle
Paleolithic component at the site, although in the light of
more recent research, the former is probably Gravettian in
origin (Montet-White, Laville and Lezine 1986:82). The
majority of the artifacts belonged to the Middle Paleolithic
occupation. They show most of the the previously described
features of the Northern Bosnian Middle Paleolithic
including Levallois cores and flakes, a predominance of side
scrapers on flakes, and the extensive use of radiolarite. In
some areas of the site, however, the two periods of
occupation could not be separated. As with other sites, the
stratigraphy is both subtle and complex and has only
recently been interpreted from the perspective of more
recent excavations (Montet-white, Laville and Lezine
1986:81-83).

Excavations resumed at Visoko Brdo in 1970 under the
joint direction of wWobst and Basler. Over the period of two
seasons, this new work resulted in the excavation of a total
of 34 4 x 4 meter squares (10 in 1970 and 24 in 1971). This
volume of removed sediment in a short time does not reflect
a lack of care taken in excavation, but rather the

employment of numerous excavators and the low density of
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artifacts encountered in each squére. At the time of my
examination of the collection in 1985 there was a total of
2112 pieces of chipped stone, or an average of only 62
pieces per 4 x 4 meter excavation unit. This average is
close to actual recovery counts for the squares dug in 1971,
which range from sterile to 122 pieces (Wobst, personal
communication). It can clearly be contrasted with zZobi¥te
where the four 4 x 4 metér squares yielded 4420 pieces of
stone (excluding those attributed to the Epigravettien
occupation), or 1105 pieces per unit.

The exact total of artifacts recovered from Visoko
Brdo b? Basler's 1960 excavations is not known, but Wobst
estimates it to be well under 500 for eight major excavation
units (Wobst, personal communication). This total is of
course depressed by selective recovery but appears to
support the low density of artifacts at the site. Wobst
placed many of his squares adjacent to or in line with those
excavated earlier. All excavations at the site, however,
were situated somewhat to the sides of a slight rise on
which a concrete building foundation had been erected. This
may explain somewhat the poor representation of the Upper
Paleolithic occupation which at Zobi¥%te also appears to be
best represented in the square closest to the highest point
of the present land surface. Ultimately, however, the degree

to which the excavations may be on the boundaries of this
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and the earlier Paleolithic occupations of the site can not
be determined. Wobst, in interpreting the low artifact
density considers the location of the site itself to be the
major factor in determining the characteristics of its .- -
assemblage:
Like many other sites in this area, and elsewhere in
Yugoslavia and east central Europe, it is located on
a hill that forms the watershed between two medium-
sized rivers. Between 50,000 and 20,000 B.P., the
hillock had been visited repeatedly by small groups,
as reflected by brief tool making and tool resharpen-
ing events as well as by artifact clusters which

indicated occassional overnight stays and associated
activities (1979:63).

While the new chronology places the Middle Paleolithic at
visoko Brdo earlier and in line with that at Zobi¥te
(Montet-White, Laville and Lezine 1986), the interpretation
of Visoko Brdo as a frequently, but not intensively,
occupied site seems reasonable. Moreover, the formation of
its assemblage by processes different than those at Zobi%te
is apparent upon closer examination of the lithic material.
The present descriptions are based upon the
collection recovered by Wobst and Basler in 1970 and 1971.
The material from Basler's earlier excavations was not
available for study. As stated above, the 1970-71 collection
at the time of this study comprised 2112 pieces of chipped
stone. Of these, 141 pieces were excluded as certainly or
very probably the result of Upper Paleolithic occupation.
Among these were one complete and four fragments of backed

bladelets, a microblade core, and nine end scrapers on
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complete or broken prismatic blades. These prismatic blades
are typically small, thin and very elongated with parallel
lateral edges and flake scars. They are very different than
the "flake-blades" or Levallois blades found in the Middle
Paleolithic of Northern Bosnia. In all, 129 complete or
broken specimens were identified. A large majority of
platforms were punctiform or small and plain. As with
Zobi%te, some less diagnostic pieces could also be excluded
on the basis of refitting or distinctive raw material.
Technologically and typologically this industry is
sufficiently different from the Middle Paleolithic that it
is relatively easily distinguished. In all respects it is
most similar to the aséemblages from Kadar (Montet-white and
Johnson 1976; Montet-white and Basler 1977), which is
comensurate with its late Upper Paleolithic date as
suggested by Montet-White (Montet-white, Laville and Lezine
1986:82). Wobst (personal communication) confirms that some
mixture in the uppermost deposits of a few squares was
likely owing to the homogeneity of the sediments, but that
the majority of the assemblage derives from good
stratigraphic contexts much deeper in the site.

Table 20 presents, by major artifact category, the
total of 1971 pieces of chipped stone at Visoko Brdo
attributed to the Middle Paleolithic. For comparative

purposes Table 20 also gives the frequencies for these



Table 20. Visoko Brdo and ZobiSte:

Chipped stone assemblages.

Complete Flakes > 2 cm.
Complete Flakes < 2 cm.
Flake Fragments
Shatter

Complete Cores

Core Fragments

Other (Core Tools/Tested

Zobiste
N %
716 14.6
804 16.4
2343 47.8
962 19.7
31 .6
34 .7
Cobbles) 7 .1
4897 100.0

182

Visoko Brdo

N
234
540
656
525

11

%
11.8
27.4
33.3
26.6

.6
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categories from ZobiSte. The two sites are notably different
in most respects except for having similar relatively low
percentages of complete ccres. Complete flakes smaller than
2 cm. and shatter make up a much larger percentage of the
assemblage from Visoko Brdo than at Zobi%te, and
consequently flake fragments and, to a lesser extent, larger
complete flakes are relatively fewer.

Retouched or use-damaged pieces at Visoko Brdo are
also rare. Only 88 tool or tool fragments were identified on
the basis of retouch or use, representing 4.5% of all pieces
in the collection. This is slightly lower than at Zobi3te,
where 5.7% of the collection showed evidence of use or
secondary modification. Retouch is present on 68 pieces,
with the remaining 20 identified on the basis of use-damage.
Six pieces were classified as having heavy retouch.

About half of the retouched pieces are fragments too
small or ambiguous to place in Bordes' typology, leaving
just 35 retouched tools to enter into the classification
(Table 21). To these are added 24 unretouched Levallois
flakes, three Levallois points, six pseudo-Levallois points,
and 11 unretouched naturally backed knives which brings the
complete count to 79. Despite the low count, the assemblage
is not greatly different than Zobi¥te in terms of Bordes'
classification (see Chapter 4, Table 2). The low percentage
of retouched pieces elevates the ILty at Visoko Brdo to 34.2

in comparison to 25.6 at Zobi¥te (Table 22). At Visoko Brdo,
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Table 21. Visoko Brdo: Type inventory.

Typical Levallois flake
Atypical Levallois flake
Levallois Point

Retouched Levallois Point
Pseudo Levallois Point
Mousterian Point
Elongated Mousterian Point
Limace

Simple straight racloir
Simple convex racloir
Simple concave racloir
Double straight racloir

Double straight-convex racloir
Double straight-concave racloir

Double biconvex racloir
Double concave racloir

Double convex-concave racloir

Straight convergent racloir
Convex convergent racloir
Concave convergent racloir
Déjeté racloir

Straight transverse racloir
Convex transverse racloir
Concave transverse racloir
Racloir on ventral surface
Abruptly retouched racloir
Racloir with thinned back
Bifacial racloir

Alternate retcuched racloir
Typical endscraper
Atypical endscraper
Typical burin

Atypical burin

Typical percoir

Atypical percoir

Typical backed knife
Atypical backed knife
Naturally backed knife
Raclette

Truncation

Mousterian tranchet

Notch

Denticulate

Alternate retouched beaks
Flake with interior retouch

#

12
12

NHFEHEHWO

[

N W

11

1

%$real %ess.

15.2

15.2

3-8
7.6 12.2
3.8 6.1
6.3 10.2
3.8 6.1
1.3 2.0
103 '2";‘0’
2.5 4.1
1.3 2.0
3.8 6.1
3.8 6.1
3.8 6.1
2.5 4.1
1.3 2.0
13.9 22.4
1.3 2.0
2.5 4.1
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Table 21, Continued.

46-
50
51
52
53
54
55
56
57
58
59
60
61
62
63

49 Marginally retouched pieces
Bifacially retouched piece
Tayac point

Notched triangle
Pseudo-microburin
End-notched flake

Hachoir

Rabot

Tanged point

Tanged tool

Chopper

Inverse chopper

Chopping tool
Miscellaneous

Bifacial leaf-shaped points

TOTAL

79

185

-
» .
ww
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Table 22. Visoko Brdo: Typological indices.

Complete ) Restricted Retouchfd

Count ~ °  Count Count

(N = 79) (N = 49) (N = 32)
ILty 34.2 —— —_——
IR 31.7 50.8 78.1
IQ 0.0 0.0 0.0
IAu 0.0 0.0 0.0
Group I 34.2 ——— ———
Group II 35.5 56.9 87.4
Group III 1.3 2.0 3.1
Group IV 2.5 4.1 6.3

lretouched Count = Restricted Count minus Types 38 and 5

Table 23. Visoko Brdo: Technological indices?.

IL 11.5
IF 36.8
1rt 26.8

Ilam 15.5

lpased on sample of compl;te flakes > 2 cm.

IL, Ilam (N=234); IF, IF" (N=190)
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various forms of scrapers are present in higher relative
frequencies than at ZobiSte and denticulates and truncations
are fewer. The IR is 31.7 and the IRess is 50.8. Exclusion
of the unretouched naturally backed knives and pseudo-
Levallois points raises the percentage of scrapers to 78.1
with a Group II value of 87.4 (Table 22). This is
considerably higher than at Zobi¥%te, but is also influenced
by the overall low counts. The Levallois index at Visoko
Brdo, on the other hand, is identical to that at Zobi%te
(11.5) and the Ilam indices are similar (Zobi¥te: 14.4;
Visoko Brdo: 15.5) when all complete flakes greater than 2
cm. are used as the bases for these determinations (Table
23). Facetting is common at visoko Brdo as well (IF = 36.8,
IFt = 26.8).

On these typological and technological grounds,
therefore, Visoko Brdo and ZobiSte can be considered
remarkably similar, despite the dramatic differences in
their artifact density. The major differences between the
two sites appear to be related to lithic reduction, and
especially core reduction.

Treating first the sample of complete flakes greater
than 2 cm. (N = 234), Table 24 presents data on the
percentage of cortex on exterior surfaces and compares these
with Zobi¥te. Given the greater distance to raw material,
one might expect to find less evidence of initial core

preparation at Visoko Brdo, as represented by fully and
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Table 24. Visoko Brdo and Zobi¥te: Percentage of cortex
on complete flakes and flake tools > 2 cm.

visoko Brdo Zobiste

% Cortex N (%) N __(%)
0 119 (51.7) 333 (46.5)
1 - 25 46 (20.0) 138 (19.3)
26 - 50 24 (10.4) 86 (12.0)
51 - 75 12 (5.2) 54 (7.5)
75 - 99 16 (6.9) 41 (5.7)
100 13 (5.6) 64 (8.9)
230 (100.0) - 716 (100.0)

Percentage of Cortex by Site:

X% - 5.511, df = 5, p > .20




189
partially cortical flakes. This is apparently not the case.

Non-cortical flakes make up approximately 5% more of the
sample at Visoko Brdo than at zobi¥te, while the percentage
of fully cortical flakes is 3% less. Beyond this the two
samples are essentially identical and overall not
statistically different (Table 24). Partially cortical
flakes are as common at Visoko Brdo as at Zobi%te.

This is not, moreover, simply a reflection of
natural backing which, as has bLicen seen at Zobi¥te, is not
necessarily confined to initial core reduction but also
appears to be a selected trait for tool blanks. The
partially cortical flakes at Visoko Brdo include 30 with
natural backing, of which four also have cortex beyond the
lateral edge. This still leaves 72 flakes with partial
cortex on the exterior surface proper. This, along with the
13 fully cortical flakes suggests at least some initial core
preparation on site.

These partially cortical flakes are not exactly like
those at ZobiSte, ho;ever. They differ in both the placement
of cortex and the origin of flake scars on their exterior
surfaces. Table 25 depicts the various types and relative
frequencies of partially cortical flakes defined on the
basis of cortex placement for both Visoko Brdo and ZobiSte
(see also Chapter 4, Figure 16). From Table 25 it is clear
that this aspect of the partially cortical flakes is
significantly different between the two sites. Specifically,
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Table 25. Visoko Brdo and Zobi¥te: Types and relative

frequencies of complete partially cortical
flakes and flake tools > 2 cm.

_ Zobiste Visoko Brdo
Cortex

Placement n (%) n (%)
1) 56 (25.5) : 14 (19.4)
2) 1 (.4) 3 (4.2)
3) 48 (21.8) 10 (13.9).
4) 5 (2.3) 1 (1.4)
5) 41 (18.6) 17 (23.6)
6) 14 (6.4) 13 (18.1)
7) 55 (25.0) 14 (19.4)
220 (100.0) 72 (100.0)

Cortex Placement (All) by Site:
x% - 17.602, df = 6, p < .01

Cortex Placement (Unidirectional: Types 1, 3, and 5 vs.
Multiplatform: Types 2, 4, and 6) by Site:

x% = 9.162, Adf = 1, p < .01
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23.6% of the partially cortical flakes at Visoko Brdo

correspond with the types predicted by a multiplatform
approach to the removal of cortex (i.e. Table 25: Types 2,
4, and 6). In contrast, at Zobi¥te these types of flakes
make up less than 10% of the sample. As the percentage of
these flakes will generally never be excessively high, their
frequency at vVisoko Brdo is notable and significant.

When we integrate the data for the percentage of
cortex with that for exterior flake scar angles, the
contrast with ZobiSte is clearer (Figure 23, compare with
Chapter 4, Figure 17). While there is a progression towards
a more diverse assemblage of scar angles as cortex becomes
less extensive, the partially cortical flakes at vVisoko Brdo
already show considerable evidence of multiple platforms.
Only 55% of the scars on all partially cortical flakes are
derived from the same direction as the flake itself at
Visoko Brdo in contrast with 68% for those from Zobi¥te
(Table 26).

The 18 complete naturally backed knife blanks at
Visoko Brdo are also less clearly associated with a single
platform core reduction method. Only one out of six with
three or more scars has a unidirectional scar pattern; the
remainder are irregular. A low percentage of unidirectional
scar patterns on naturally backed knives was also observed
at Zobi¥te. However, the percentage of exterior flake scars

derived from the same platform direction is also low at
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Table 26. Visoko Brdo and Zobigte: Exterior flake scar

angles on complete partially cortical flakes
and flake tools > 2 cm.

Scar Angle Zzobi¥te visoko Brdo
Quadrant n (%) n %

1 409 (68.1) 108 (55.4)

2 67 (11.1) 27  (13.8)

3 41  (6.8) 22 (11.3)

4 84 (14.0) 38 (19.5)

601 (100.0) 195 (100.0)

Exterior Flake Scar Quadrants by Site:

%% = 11.163, af = 3, p < .02
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Visoko Brdo (61%). These pieces still maintain their
relatively large size, however, with above average means for
length (45.7, s.d. = 13.3), width (31.2, s.d. = 13.3) and
thickness (8.4, s.d. = 3.2), much as at Zobi$te (see Chapter
4, Table 18).

Distinctions can also be made between the
assemblages of non-cortical flakes recovered from Visoko
Brdo and ZobiSte. While the same three exterior scar
patterns were evident in both sites, these do not exhibit
the same mean dimensional relationships at visoko Brdo as
they did at ZobiSte (Table 27, compare with Chapter 4, Table
19). Specifically, the only statistically significant
differences among the flakes with different scar patterns at
Visoko Brdo lie in the average greater length of the flakes
with unidirectional scar patterns and, to a more limited
degree, in the greater width of those with radial scar
patterns compared with those with irregular scar patterns
(Table 27). In general, the non-cortical flakes at visoko
Brdo do not show as much dimensional variation between the
scar patterns as was evident for Zobiste.

In part, the failure of Visoko Brdo to show similar
dimensional trends as at Zobi%te may be due to the smaller
sample size. Only eight complete non-cortical flakes with
unidirectional scar patterns were recovered from Visoko Brdo
and the number of flakes with irregular scar patterns is

also considerably smaller. On the other hand, this contrast
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Table 27. Visoko Brdo: Mean dimensional data by scar

pattern for complete no
and flake tools > 2 cm.

Unidirectional
(N = 8)

Mean (s.d.)

Irregular
(N = 41)

Mean (s.d.)

E—cortical flakes

Radial
(N = 48)

Mean (s.d.)

Length (mm) 48.5 (7.2)
width (mm) 30.4 (7.2)
Thickness (mm) 6.1 (4.5)

1Flakes with 3 or more scars

30.8 (11.3)
24.9 (9.3)
5.5 (2.7)

34.6 (9.8)

28.9 (8.9)
6.1 (2.6)

e

T-tests:
Uni. vs Irreg. Uni. vs Radial Irreg. vs Radial
(df = 54) (df = 47) (df = 87)
Length t=3.83, p<.001 t=4.24, p<.001 t=1.67, p>.10
width t=0.44, p>.60 t=1.58, p>.10 t=2.09, p<.05

Thickness t=0.02, p>.90 t=0.51, p>.60

t=1.03, p>.30

~y
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in the relative frequencies of the non-cortical flakes with
different scar patterns perhaps reflects a significant
difference in the methods of core reduction at the two
sites. Table 28 presents these frequencies for both Visoko
Brdo and ZobiSte. It is evident from Table 28 that
radial/subradial scar patterns outnumber both the irregular
and the unidirectional scar patterns at Visoko Brdo and
constitute almost 50% of the sample. Whereas at Zobilte
irregular scar patterns predominate and there were
approximately two non-cortical flakes with radial scar
patterns to every one with a unidirectional scar pattern,
radial scar patterns are the most numerous at visoko Brdo
and the ratio of these to unidirectional scar patterns is
6:1.

Despite the differences in the flake assemblage, the
discarded cores at Visoko Brdo are typical in being
predominantly of the small, flat "discoidal/Levallois"
variety. Of eleven complete cores, nine are of this type and
fwo are amorphous or globular cores (Bordes 1961:90, Plate
107). One of the latter is made on poor, coarser grained
radiolarite. Five cores are broken although three of these
are recognizable as fragments of the predominant type.
Weight was obtained for the nine "discoidal/Levallois" cores
with a range of 46 to 113 grams and a mean of 72.4 grams
(s.d. = 22.2). Although, none of the nuclei show clear

evidence of a removed Levallois flake, one complete and one
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Table 28. Visoko Brdo and ZobiSte: Frequency of flake scar
patterns for complete non-cortical flakes and
flake tools > 2 cm.

Visoko Brdo Zobi¥te
N (%) N (%)
Unidirectional 8 (8.2) 31 (12.0)
Radial 48 (49.5) 74 (28.7)
Irregular/Other 41 (42.3) 153 (59.3)
97 (100.0) 258 (100.0)

1Flakes with 3 or more scars

Scar Pattern by Site:

x% = 13.531, df = 2, p < .001
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broken example are notable for the accidental removal of a
large central flake off the base rather than the face of the
core. Apparently an attempt was made to remove a Levallois
flake but the force was diverted out the base rather than
the face of these cores, resulting in the abandonement of
the complete core and the fracturing of the other.

In sum, the broducts and byproducts of core
reduction from Visoko Brdo show both similarities and
differences with those from Zobi¥%te. They are alike in
showing the various types of scar patterns on flakes and the
discard of similar cores. Visoko Brdo is very different,
however, in demonstrating a more pronounced component of
initial preparation of nodules from multiple platforms, the
production of much higher proportions of flakes with radial
scar patterns, and an overall greater dimensional similarity
between the non-cortical flakes with different scar
patterns. Taken together, these data suggest that the
initial reduction of single platform cores and production of
flake-blades with unidirectional scars was not as prevalent
at Visoko Brdo. Instead, it appears that most nodules were
reduced primarily and directly for the production of flakes
from the center of radially prepared cores in the method of

Levallois "type classique". In this respect, the similar

dimensions of flakes with radial and irregular scar patterns
suggests that the latter are probably atypical examples of

the former rather than the product of disc core reduction.
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Reasons for these differences at Visoko Brdo could
be cultural (i.e "stylistic") or could relate to temporal
variation not isolated at Zobi$te. However, it is more
likely that differential access to raw material and
differences in site function played the more major role in
this situation. If we are dealing with the same population
at both sites, then it may have been the practice to carry
smaller blocks of raw material, including both unmodified
nodules and previously reduced cores, to stations further
from the raw material source (Munday 1976:113-140) or,
alternatively, to stations involving more limited and
sporadic activities. It may also have been customary to
bring an assortment of alredy detached blanks as well. The
low frequency of flakes with unidirectional scar patterns
and the lack of strong evidence for the preparation of cores
for their production at Visoko Brdo, may be taken to
indicate that they were produced elsewhere and brought to
the site.

A case can be made, therefore, that viscko Brdo, as
Basler and Wobst have previously suggested, may have played
a different role than that of sites like Zobi%te. Evidence
for this lies not only in the densities of artifacts and the
larger percentage of scrapers and more heavily retouched
pieces, but also in the method of core reduction described

above on the basis of the complete flake assemblage > 2 cm.
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Moreover, the other byproducts of lithic reduction
provide independent support for this interpretation.
Referring to an earlier observation from Table 20, Visoko
Brdo is characterized by a large quantity of flakes smaller
than 2 cm. as well as by many pieces classified as shatter.
A large proportion of these can certainly be related to core
reduction and their greater frequency at this site may be
related in part to differences in the core reduction method.
However, in examining the 1970-71 Visoko Brdo collection,
one is also struck by the very high percentage of pieces
less than 1 cm. in maximum dimension. In the analysis of
both collections, flakes smaller than 2 cm. in length and
width were not individually measured in three dimensions but
rather were assigned to a size class based on the smallest
square in which they would fit lying flat on their interior
surface (after Patterson.1982). This was also done for
shatter, using any maximum dimension as the criterion for
inclusion. Three size classes were defined representing
squares of L cm., 1.5 cm. and 2 cm. on a side. At Viscko
Brdo, a fourth class was also used, for pieces that would
fit in a square .5 cm. on a side. At Zobi¥te artifacts of
this size class appeared to be relatively uncommon, with
most of those in the 1 cm. class being closer to 1 cm. than
to .5 cm.

Table 29 and Figure 24 present data for the complete

flakes and shatter within the three smallest size classes at
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Table 29. Visoko Brdo and ZobiSte: Frequency of complete

flakes and shatter < 2 cm.

Complete Flakes

ZobiSte Visoko Brdo

n (%) n (%)

Size 1.0% 163 (20.3) 373  (50.0)
Size 1.5 353 (43.9) 155 (28.7)
Size 2.0 288 (35.8) 115 (21.3)
804 (100.0) 540 (100.0)

Shatter

zobifte Visoko Brdo

n (%) n (%)
Size 1.0t 178 (28.8) 320 (71.4)
Size 1.5 275 (44.4) 87 (19.4)
Size 2.0 166 (23.8) 41 (9.2)
699 (100.0) 448 (100.0)

lIncludes Size 0.5 for Visoko Brdo

Size Class of Complete Flakes by Site:

x% = 215.9, df = 2, p < .0001

Size Class of Shatter by Site:

X% = 191.1, df = 2, p < .0001
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Figure 24. Visoko Brdo and Zobi%te: Relative frequencies
of size classes for complete flakes and
shatter < 2 cm.
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zobiSte and Visoko Brdo. For Visoko Brdo, the .5 cm. size
class is combined with the 1 cm. size class in Table 29
although its relative contribution is shown in Figure 24.
Clearly there is a significant difference in these
distributions that does not appear to be explained by
recovery technique. At both sites, artifacts were recovered
directly from the ground and three dimensionally plotted. In
both cases care was also taken to recover all visible lithic
material. It is felt, therefore, that these distributions
reflect a real difference between the two sites,
particularly in the category of complete small flakes. At
Visoko Brdo, many of these flakes in the smallest size class
appear to be flakes generated by the retouching of stone
tools. Additionally a number of flakes in all classes were
clearly "resharpening" flakes removed from previously
retouched edges as evidenced in the retouch preserved below
their platforms. Both of these types of flakes were rare at
Zobi¥te.

Ahler and others (Ahler and Christensen 1983; Ahler,
Falk and Picha 1982), have experimentally demonstrated that
the size distributions of small lithic material generated by
the retouching and maintenance of flake tools differs
significantly from that produced by other lithic reduction
efforts, including core reduction. In simple terms, the
former produces much higher percentages of pieces in the

smaller size classes. While the specific ratios calculated
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by Ahler are not directly applicable to the situations at
ZobiSte and Visoko Brdo (due to the employment of screens
and differently defined size classes in their experiments),
it seems reasonable to suggest that part of the difference
in the lithic assemblages at the two sites lies in different
lithic reduction activities and primary sitelfunctions.
Certainly an argument can be made from these data and the
low density of artifacts for interpreting Visoko Brdo as a
more specialized or limited activity station that involved
extensive tool maintenance as well as some core reduction.
Thus, the apparent dissimilarities between the core
reduction sequences at Visoko Brdo and Zobilte may also
relate to these differences in the use of the two locations

as well as to differences in raw material availability.

PeCine

pPedine is unique among the Northern Bosnian Middle
Paleolithic open-air sites in that it was not discovered
during Basler's surveys in the 1950s and 1960s. Basler
focused his research upon the Ukrina and Bosna rivers and
their respective watersheds. Peline is located instead some
50km to the southwest of Zobi%te along the Vrbas River, the
third major drainage in Northern Bosnia (see Figure 27).

The site is situated upon a bluff or high terrace
overlooking the Vrbas, about 40 km upstream from its

confluence with the Sava and 10 km north of the town of
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Banja Luka. It was discovered in 1979, during salvage work
undertaken by Boris Gralyuk of the Zavod za zaStitu
Spomenika Kulture, Banja Luka, to preserve portions of an
Eneolithic site endangered by highway construction along the
base and side of the bluff (Gralyuk 1979). In the course of
excavations, it became apparent that underlying Paleolithic
deposits were present at the site. Further testing and
survey revealed that these Paleolithic levels in fact
existed along much of the edge of the bluff, extending for
at least 600 meters and probably more. Several areas of
concentration were noted by Gralyuk who also made a series
of limited test excavations in each.

The Paleolithic material recovered by Gralyuk
includes a diverse assortment of tools and debitage which on
typological grounds he feels are representative of all major
periods of the Paleolithic including the Mousterian,
Aurignacian and Gravettian (Gralyuk 1979). In addition, he
has interpreted the presence of an elongated bifacially
flaked point (Gralyuk 1979: Plate IIb) recovered near the
surface of one square as éQidence for a Szeletian
occupation.

While the bifacial point is clearly ambiguous and
atypical of Szeletian or other early Paleolithic biface
industries, the remainder of the assemblage does appear to

represent a mixture of Middle and Upper Paleolithic
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materials. In the summer of 1980, during the excavations of
zobifte, I had the opportunity to examine the site and
collection with Professor Montet-White of the University of
Kansas. We are in agreement (see Montet-White, Laville and. -
Lezine 1986:34) with Gralyuk's overall assessment that a
substantial Middle Paleolithic component is represented by a
number of typical Levallois flakes and naturally backed
knives. Additionally, the blade industry at the site appears
to represent both the early and late Upper Paleolithic, and
one notes in particular the presence of carinated end
scrapers on blades intermixed with a few small backed
bladelets and typical Gravettian end scrapers and burins.

Of the 698 pieces in the collection that I was able
to examine, there appears to be a full range of retouched
and unretouched pieces represented. Notably absent, however,
were pieces smaller than 2 cm. including complete flakes as
well as flake fragments and shatter. Presumably these pieces
were present but not recovered during the excavations.
Beyond these smaller artifacts, however, there does not
appear to have been intentional selection for particular
types and this was confirmed by Gralyuk (personal
communication). The difficulty in interpreting the
collection stems primarily from a lack of natural
stratigraphic context for the artifacts. The material was
recovered in arbitrary levels of 10 cm. which clearly did

not follow the original deposition of sediments at the site.
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In lieu of a reliable means for ascertaining the origins of
- most pieces, therefore, I will limit this discussion to the
category of Levallois flakes. These flakes are sufficiently
different from the products of the Upper Paleolithic blade
industries to make their assignment to the Middle
Paleolithic almost certain.

A total of 29 complete Levallois flakes, including
some with limited retouch, were identified in the Pedine
collection. While this is a relatively small sample, these
flakes can be profitably compared with the 82 complete
Levallois flakes identified at Zobi¥te. Table 30 presents
mean dimensions of length, width and thickness for both
samples. From this table it is clear that the Levallois
flakes at Peline are on the average considerably larger than
those at Zobi%te, and these differences are statistically
significant far beyond the .05 level. The nature of these
differences between the two assemblages may be made clearer
by an examinination of the distributions of length and width
in each sample. Figure 25 presents these distributions as a
percent of classes for 1 cm. intervals of length and width.
Most notabié is the high percentage of Levallois flakes at
pPeline that are 5 cm. or greater in length: 76% compared to
only 30% at ZobiSte. '

As with Vvisoko Brdo, these differences cannot be

explained by recovery technique but rather must represent a
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Table 30.

v .
Pecine
(N = 29)

Zobiste
(N = 82)

Length:
width:

Thickness:

t
t
t

Peine and Zobiste: Mean dimensional data
for Levallois flakes.

Length

(mm)

width Thickness
(mm) (mm)

Mean (s.d.) Mean (s.d.) Mean (s.d.)

57.6 (11.5) 41.4 (8.2) 7.7 (2.7)
45.0 (11.8) 33.9 (9.4) 5.9 (2.2)

4.97, df = 109, p < .001

3.81, df = 109, p < .00l

3.56, df = 109, p < .001
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Figure 25. Peline and Zobi%te: Histograms of length and
width for Levallois flakes.



210
significant difference in the production of these flakes.
While scar pattern was not systematically recorded at
peline, it was observed that both radial and unidirectional
scar patterns existed on the Levallois flakes here as at
zobi¥te and elsewhere in Northern Bosnia. At least 10
Levallois flakes were noted as having unidirectional scar
patterns at Pefine, representing a minimum of 34% of the
collection. At Zobi$te, this pattern is found on only 13
Levallois flakes, or 16% of the sample from the site. To a
large degree, the greater lengths of Levallois flakes at
redine might be attributed to the greater proportion of
flakes removed from cores with this scar pattern. Table 31
presents the mean dimensions for Levallois flakes with
unidirectional scar patterns for both Peline and ZobiSte and
shows that these flakes, in addition to being relatively
more numerous, are significantly longer than at ZobiSte. The
differences in width and thickness are not great which
further.suggests that the other Levallois flakes at Pedine
without unidirectional scar patterns are contributing to the
overall greater size in these dimensions reflected in Table
30.

In explaining this difference between PeCine and
zobiS$te, we must again consider raw material and core
reduction. To what extent the cores at Pecine can be
attributed to the Middle Paleolithic is uncertain, but there

are numerous examples of radially prepared cores (Levallois
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Table 31. Pefine and Zobifte: Mean dimensional data for
Levallois flakes with unidirectional scar

patterns.
Length width Thickness
(mm) (rmm) (mm)

Mean (s.d.) Mean (s.d.) Mean (s.d.)

pedine 65.2 (8.1) 35.9 (5.9) 6.8 (1.6)
(N = 10)
ZobiSte 53.9 (14.5) 34.0 (9.0) 7.4 (2.6)
(N = 13)

Length: t =2.21, df = 21, p € .05
width: t = .577, df = 21, p > .50
Thickness: t = .640, df = 21, p > .50
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and disc) similar to those found at.Zobi§te. Measurements
for these are, unfortunately, not available. They, as some
of the flakes themselves, do indicate that a similar
reduction strategy was practiced in producing radially
prepared Levallois flakes. There is no direct way of knowing
if the Levallois flake-blades derived from single platform
cores preceded the radial removals, as appears to be the
case at Zobi¥te. However, it seems possible that this also
occurred and that the ability to remove more and larger
flakes with unidirectional scar patterns was provided by the
nature of the raw material source.

The Vrbas River bed and shore below Pefine is
covered with large gravels, including radiolarite which
served as the major source of lithic material. No attempt
was made to quantify the materials represented in the Vrbas
but it is clear that they are closer in size to those
recorded by Montet-white (1986; Montet-white, Laville and
Lezine 1986:35) near the Early Upper Paleolithic workshop at
LuS¢ic, some 20 km upstream from Zobiste on the Ukrina
river. At Lu3&ié the percentage of cobbles greater than 75
mm. was much higher than at the gravel bars below Zobi¥te.
The Vrbas is a much larger waterway than the Ukrina and can
be expected to have carried a gravel load at least as high
as at LuS$%ié and perhaps even greater. Despite its lower
valley position, therefore, pedine potentially had access to

much larger raw material than Zobi%te. If this is in fact
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the case, and it remains to be quantitatively demonstrated,
the production of larger Levallois flakes at Pefine might be
related to raw material availability and size. Certainly it
would be difficult, given the raw material available at
Zobiéte, to produce many flakes as long as those at pedine.

An interesting aspect of this problem is the question
of whether it would be necessary to reduce cores as
intensively at Peine as at ZobiSte or Visoko Brdo. If not,
then the presence of a strategy of single platform and
radial core reduction at Peline might reflect - a form of
cultural preference rather than necessity. Alternatively,
this may reflect adjustments to raw material shape rather
than size. In these regards, it is also necessary to
consider the percentage of radiolarite cobbles available as
well as their size. Montet-White further demonstrated that
radiolarite represented only 34% of the cobbles near Luddic
while it accounted for 80% of the gravels below Zobi%te.
Such a limiting factor, if also true for pPeéine, would
affect flake production and might ultimately result in an
intensive reduction strategy combining single platform and
radial core reduction as at ZobiSte.

Clearly, further work is warrented at the
potentially rich site of Peline to document the nature of
the local raw material and its effect upon the sequence or

sequences of Middle Paleolithic core reduction.
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Kamen and LondZa

Not much can be added to the original descriptions
of these two sites by Basler (1961, 1963, 1971) or to
comments made by other authors who have examined the
collections (especially Ivanova 1979, but also Gabori
1976:62; Kozlowski 1975; Sirakov 1983:92). The two sites are
situated close to each other and to the town of Doboj, on
the Usora River not far upstream from its confluence with
the Bosna (see Figure 27). The materials from Kamen are few
and mostly from the surface or in disturbed ground. LondZa,
on the other hand, was the subject of extensive excavations
by Basler in 1961, 1963, 1965 and 1966. In all, these
excavations covered 224 square meters in which artifacts
were found to a depth of approximately one meter below the
present ground surface (Basler 1971). The selective nature
of the collections from both of these sites has been
stressed above.

The collection from Kamén examined by Ivanova
(1979:20) comprised 37 typed pieces and several cores which
she was confident were of Middle Paleolithic origin. Only
one unretouched Levallois flake was present although some of
the tools were also on Levallois blanks. Especially notable
are ten naturally backed knives representing 18.2% of her
total sample. Her technological assessment of the industry

is of particular interest:
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From the technological point of view the presence
of cores, mainly discoidal should be underlined
as well as of cores of transitional character
between single platform cores and subdiscoidal
cores [emphasis mine]. A considerable number of
tools are made on flakes type 'couteau a dos
naturel' obtained from cores without preparation
of striking face [sic]. The second position is
occupied by tools made on blade-~flakes (11.8%)
(1979:20).

Ivanova's recognition of the importance of naturally
backed as well as flake-blades (Levallois?) in the Kamen
"assemblage" clearly places it among those industries that
have been discussed above. Moreover, her observations on the
cores, if correct, provide support for the model of the core
reduction sequence developed for ZobiSte in Chapter 4.
Finally, with regard to a bifacial component in the Northern
Bosnian Middle Paleolithic (defined largely by the presence
of five "leaf points" at Kamen), she noted that the
"boundary between these points and bifacial side-scrapers is
often difficult to discern" (Ivanova 1979:20).

The collection from the site of Lond¥a is
considerably larger than that for Kamen. Basler (1971)
states that he recovered a total of 4655 artifacts from his
excavations, including 422 from the plow zone. The large
majority of the pieces (3121) came from Level II of the
site, 20 - 50 cm. below the surface, and attributed by him
to the Early Upper Paleolithic or "Aurignacian". Level III
at 50 to 60 cm. below the surface yielded 890 pieces which

he felt represented primarily a Mousterian or Middle



216
Paleolithic occupation typified by scrapers on large, wide
flakes, scaliform retouch, facetted platforms and elongated
"couteaux" (3 dos?). Finally, 222 artifacts were recovered
from below Level III at 60 to 100 cm in depth, defined as
Level IV. Basler stressed, however, that the boundaries
between the levels and particularly between Levels II and
IIT could not be defined clearly.

Ivanova (1979:21-22) felt confident in placing only
41 of the pieces in the collection in Bordes typology for
the Middle Paleolithic. In contrasting this assemblage with
Kamen, she noted a higher percentage of facetted platforms
and déjeté side scrapers. Again, unretouched Levallois
flakes were rare (ILty = 7.3) but at least 10% of the tools
were made on Levallois blanks. Among the cores she noted
Levallois cores as well as examples of discoidal and single
platform cores. No bifacial leaf points were recovered at
Lond?a. While stressing that the two collections were not
identical, she concluded that they were quite similar
overall and different from those recovered at other Balkan
Mousterian sites.

I had an opportunity to record measurements on only
eight Levallois blanks in the Lond¥a collection which were
complete enough to provide reliable dimensions. These are
provided in Table 32 along with the flake scar patterns
on the exterior surfaces of the flakes. Both unidirectional

and radial preparation were observed on these flakes, as



Table 32.

D Length
Number (mm)
Lllel 67
L1195 68
L1191 82
L1194 74
L1482 51
L1196 39
L1201 69
L1193 55
Mean 63.1
(s.d.) (13.8)
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Lond%a: Levallois flakes.

width

—(mm)
36
37
a1
38
32
29

56

38.6

(8.1)

Thickness

Scar
Pattern
Unidirectional
Unidirectional
Irregular
Irregular
Irregular
Irregular
Radial

Radial
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well as irregular scar patterns. It is not possible to say
much on the basis of such a small sample except to note that
the sizes are quite variable. Four radiolarite cores with
radial scar preparation and cortical bases were also
measured (Table 33). Of these one is noteworthy for its
large face (12.5 by 12.4 cm.) yet relative thinness (4.4

cm. ).

Without larger and more reliable samples, there is
relatively little that can be said about core reduction at
Kamen and Lond%a. These two sites appear to share an overall
technological and typological similarity to Zobikte, Visoko
Brdo and, as far as one can tell, Pedine. While differences
in the method of reducing cores cannot be determined on the
basis of such limited data, Ivanova's comments on the nature
of the cores at Kamen and the data presented here for the
presence of multiple scar patterns on the Levallois flakes
at LondZa, suggest that both sites exhibit similar
technological variability to that found in the core

reduction strategies at other Northern Bosnian Middle

Paleolithic sites.

A Regional Perspective

Other Middle Paleolithic.sites in Northern Bosnia
have yielded too few pieces to be of further help in
characterizing the nature of core reduction in this area. In

the sites described here, however, there is sufficient




~Table 33.

ID
Number
L1157
L1123
L1129

L6114

LondZa: Radially prepared cores.

Length
—(mm)
43
86
87

135

width
—(mm)

48
8l
81

124

Thickness
__(mm)

18
55
27

44
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evidence of homogeneity to suggest that tool blank

production during this period was practiced on a regional
level and most likely involved a culturally related group or
groups of individuals. At the same time, the differences
observed between the sites are significant and indicative of
adjustments made on the part of these peoples to varying
situational circumstances.

At Zobi¥te, it has been suggested that the reduction
of nodules brought to the site was systematic and structured
largely towards the production of numerous blanks from
medium sized radiolarite cobbles. In an apparent effort to
adapt blank production to the reduction process and to the
decrease in the mass of the core, several "types" of blanks
were removed at different points in the history of the core.
Both the original detachment of Levallois blades from a
single platform and later removal of Levallois flakes from a
radially prepared core are evident, as well as the
production of naturally backed knives and of flakes by a
discoidal method. None of these individual blanks defines
the full core reduction sequence. Rather the production of
each type and their relative dimensions and frequencies are
related to the original size of the nodule. At Zobi¥te, most
of the nodules appear to have been of sufficient size to
allow the production of only a few elongated and large
flakes from a single platform before smaller flakes were

removed at various angles across the core face.
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Visoko Brdo, in addition to showing evidence of
limited use and tool maintenance activities, also produced
some evidence for the on-site reduction of nodules. These
nodules, however, appear to have been reduced primarily by a
radial core reduction strategy (i.e. classic Levallois). It
is suggested that this may be related to the size and/or
shape of the nodules (or partially reduced cores) brought to
the site from greater distances than at any of the other
known sites in the area. In the interpretation of this site
it is also necessary to consider the role of conservation of
raw material which is likely to have affected the formation
of this assemblage more than others. Variables that might
inform upon this factor were not specifically introduced
into the present analysis but may be accessible through a
closer examination of provenience data and raw material
types.

Finally, at pedine there are initial indications
that much larger nodules than those at ZobiSte or Visoko
Brdo were available in the Vrbas river and were actively
being exploited. The size of the Levallois flakes here is
significantly greater and the proportions of long flakes
derived from single platform cores is also higher. A similar
situation may exist at LondZa, along the Bosna, although the
sample from this site is still inadequate. The specifics of

the core reduction sequence(s) at Pedine and LondZa are as
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yet undescribed and will require more complete flakes and
cores in better context. Each site shows evidence of both
single platform and radial core reduction.

These interpretations imply a considered and
systematic reduction of cores during the Middle Paleolithic
in Northern Bosnia. This core reduction strategy
provides an aspect beyond tool typology for defining this
period of occupation in this part of Europe. It is also
possible, as suggested by certain authors, that this
technological definition may be of relevance for the
identification of inter-regional ethnic affinity and
therefore important to future comparisons between Northern
Bosnia and other areas of the 0ld World (Crew 1975; Young
and Bonnichsen 1985; Flenniken 1985).

Also of interest is the affect that the production
of different sizes and shapes of blanks at these different
sites may have had upon tool typology. This is an important
factor to be considered before typological comparisons can
be made among these sites and between the sites in Northern
Bosnia and other regions. Increasingly, it appears that the
form of Middle Paleolithic tools and tool assemblages is
related to factors beyond stylistic and functional concerns
(Jelinek 1976, 1987; Rolland 1977, 1981; Dibble 1984, 1987).
The role of blank morphology in particular, and therefore of
blank production in general, in creating the kinds of tool
variability seen in the Middle Paleolithic has only begun to




223

be addressed. In Northern Bosnia it is clear that this role

is potentially very significant.

Northern Bosnia and the Levallois Technique

It is appropriate to conclude this consideration of
core reduction in Northern Bosnia with some comments
concerning the implications of this study for the
interpretation of the Levallois method of core reduction.
Throughout these discussions the term "Levallois" has been
used, primarily in its typological sense, to describe the
appearance of certain flakes and cores in the assemblage. At
the same time, I have been reluctant to categorize the core
reduction method in Northern Bosnia as a Levallois method
owing to the ambiguity that currently exists in the use of
this term. However, since it has become a term of frequent
communication between scholars working in the Middle
Paleolithic and a basis for making comparisons, it is
necessary to consider it here. In so doing, it also provides
an opportunity to review earlier perspectives regarding the
nature of core reduction and its study.

Historically, the recognition of "Levallois" as
a distinct technique dates to the late nineteenth century
and the work of various French prehistorians (see Perpére
1981). Specifically, the term derives from the description
of flakes recovered during this period in Northern France,

but it was soon being discussed and applied more widely. The
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earliest of these descriptions were strictly typological and
based upon the morphology of the flakes themselves: "ce sont
des éclats treés grands et tres larges, de forme ovale,
belles piéces a arétes vives, ce sont les plus grandes de
cette éboque" (Mortillet 1883: 255, quoted in Perpére
1981:301). By the early part of the 20th century, however,
discussions also began to emphasize the idea that Levalloié
flakes were the product of a particular method of
production. Nonetheless there continued to be a focus upon
isolating strict morphological criteria for defining the
presence or absence of the Levallois technique. In defining
the flakes, it was assumed that one defined the process as
well. To Commont (1909), for example, is attributed the
association of facetted platforms with Levallois flakes,
perhaps in an implicit effort to place more attention upon
their distinctive manner of production. This, however, only
served to fuel the debate over what typological attributes
could be used to identify Levallois flakes. The situation
became so volatile that at the 1947 Pan-African Congress of
Prehistory a resolution (No. 16:3) was passed to abandon use
of the word Levallois entirely as "a term to describe a
technical process of manufacture" in the description of
industries from Africa and to substitute the expression of
"facetted platform technique" (Pan-African Congress of
Prehistory 1947:8).
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Despite the lack of consensus, Levallois continued,
as it does today, to be used interchangeably as a term for
both the products and processes involved in their
production. If there is a standard, Francois Bordes,
throughout his career, championed the notion of Levallois as
essentially a method and not a particular product. He
defined a Levallois flake as simply an ndclat a forme
prédéterminée par une préparation spéciale du nucléus avant
enlévement de cet eclat"® (Bordes 1961:16). Variation
in the specific type of preparation of the core is
responsible for the variation seen in the kinds of Levallois
flakes produced and consequently no single set of
morphological criterion is or can be expected to be
universally applicable (Bordes 1980). Major variants defined
by Bordes and others now include the preparation and
production of various Levallois points, blades, and flakes
(both "classic" and parallel). In focusing upon the
"predetermination" and preparation invblved in the
production of each of these types, the basic similarity
among them is upheld. Also, in an emphasis on the process
rather than the product, a better appreciation of the
relationship between core reduction and flake production was
achieved.

There are problems, however, in both the
implications and applications of this widely accepted

"processual" definition, as have been revealed in more
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recent sti:dies. In their reconstruction of cores at Boker
Tachtit, for example, Marks and Volkman (1983:51) emphasized
the difficulty in inferring predetermination of method from
the morphology of the product. Specifically, Levallois
points in the most recent levels of the site appear, on the
basis of core reconstructions, to be inadvertently produced
by a "non-Levallois" reduction strategy designed to generate
unidirectionally prepared flake-blades. These points,
moreover, are morphologically similar to points produced by
a "true" Levallois technology earlier at the site and
consequently cannot be used alone to separate the two
methods of core reduction. If we cannot be sure of the
status of a product, can we be sure of the intent of the
process? Jelinek (1975:310) had earlier observed an apparent
correlation of blade and Levallois point production at
Tabun, which also suggests a technological relationship. In
these situations, the analyst is left to decide, without
evidence for use, if blades were a byproduct of Levallois
point production or whether, in fact, the opposite was true.
A much larger question also confronts those wishing
to define Levallois as a reductive process for
predetermining the production of blanks. In focusing upon
the preparation of a core for the removal of a particular,
predetermined flake type, we have reduced Levallois core

reduction to a determination of premeditated intent. But is
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there not intent in the method of all core reduction and
even the manner of each flake removal? I would argue that,
in truth, no core is prepared or struck without
consideration of the likely outcome of the action. If some
cores are prepared more than others, it is a matter of
degree and not kind. If some technologies produce less
homogeneous blanks than others, it is a matter of acceptable
criteria and not lack of predetermination. Indeed, the
number of Levallois "variants" that have now been defined
[Bordes (1980) describes at least 6 major types with 4
subtypes] suggests that the Levallois method is not so much
a unified flake production strategy as an example of a range
of possible core reduction methods, perhaps characterized as
a whole by relatively extensive core preparation.

Nonetheless, all who have worked with lithic
assemblages will agree that industries identified as
"Levallois" look different from those that are not,
regardless of the type of blank that was produced. At least
two researchers have noted that this distinctiveness extends
to the entire assemblage and is not limited to the Levallois
products themselves (Fish 1979; Dibble 1982). Fish found
that in assemblages of Levallois facies (ie.10% or more
Levallois flakes) the flakes on the whole were characterized
by a higher frequency of exterior flake scars and facetted
platforms and a greater number of them were thinner relative

to their length. Dibble, moreover, was able to successfully
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distinguish industries from Francé classified as Levallois
from other non-Levallois industries on the basis of the
dimensions of the normal, non-Levallois flake sample alone.
what these studies suggest is that the strategy we perceive
as the Levallois method involves much more than the
production of a single product. By continuing to limit
ourselves only to the study of the "Levallois" products
(i.e. the typological Levallois flakes and cores alone), we
cannot really hope to understand the various possibilities
inherent in the Levallois method.

We must expand our thinking of Levallois, therefore,
beyond the original description of particular products and
the subsequent definition of a process for achieving a
particular product, to the total method of core reduction.
It would appear that Boeda (1986) has independently reached
a similar conclusion primarily on the basis of his
replicative studies, but it is nowhere cleérer in the
archaeological record itself than in the "Levallois"
industries of Northern Bosnia. In effect, the core reduction
strategy as reconstructed for Zobi¥te could be viewed as a
combination of two Levallois method variants ("type
classique" and "a prébaration paralléle") adapted to

shifting parameters in a single piece of raw material. But
it is also much more than that when we consider the

deliberate production of naturally backed blanks and other
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"normal" flakes from a discoidal form of core. These other
blanks appear to be as much of an integral part of the core
reduction sequence as the Levallois products thehselves.
Consequently, in describing the Northern Bosnian Middle
Paleolithic core reduction strategy here as an apparent
variant of the "Levallois method", it is hoped that this is
a contribution £owards a fuller appreciation and new
dimension of our understanding of both this method and the

nature of core reduction in general.



CHAPTER 6
SUMMARY AND CONCLUSIONS

While the reduction of cores to produce flakes
shares some basic characteristics with all chipped stone
tool manufacture, it is guided by properties and principles
unique unto itself. Given the potentiél for flexibility and
idiosyncracy in core reduction, particularly outside of
blade core reduction, it is difficult to discuss the subject
in general terms. Nonetheless, an appreciation of the goals,
processes, and changing parameters involved in the
production of flakes is essential to the meaningful study of
lithic éssemblages produced by this form of reduction.
Although no less important as a cultural/behavioral
indicétor than the form and manufacture of bifaces and other
retouched pieces, the study of core reduction has not
received the same degree of attention. As a result a
comprehensive theory and methodology treating this essential
aspect of lithic reduction is lacking.

This is not to say that archaeologists have not been
interested in the technological aspects of core reduction.
Any cursory review of the Paleolithic literature over the
past 25 years will serve to show that this is not the case.

However, the majority of these studies do focus more upon
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the manner in which individual flakes were removed and less
upon the actual method of core reduction as this is
reflected in the core reduction sequence. This emphasis
continues today although at a somewhat more sophisticated
level, enhanced by experimental studies in fracture
mechanics and carefully recorded replications. Because of
this work, we now have a very good understanding of the
importance of platform attributes and force applications in
determining how flakes are detached and how these variables
were manipulated by prehistoric knappers. Consequently, very
few lithic reports are considered complete today without a
section relating to technology as it is expressed in flake
platform variables.

Discussions of the method by which nodules were
transformed into blanks for flake tools have, in contrast,
been less well focused, often relying primarily upon
subjective considerations and what Marks and Volkman
(1983:15) have referred to as "traditional wisdom" regarding
the production of tool blanks. Quite naturally, perhaps, the
study of this aspect of reduction has also concentrated upon
the discarded cores or particular flake types recovered at a
site. This has resulted in a static view of reduction,
reflected in the nature of current flake and core
typologies, as well as in the classifications of whole

industries. Bordes, who can be credited with a major
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influence on the way in which we study Middle Paleolithic
chipped stone today, recognized early on that cores were
dynamic objects that could undergo continuing
transformation, as from a Levallois core to a discoid core
(Bordes 1961: 89). Neither he nor others who have addressed
core reduction from an essentially typological standpoint
(Wendorf and Schild 1974; Susiki and Akazawa 1971; Watanabe
1968), however, have been entirely successful at recreating
the continuous nature of core reduction and flake
production.

In this discussion I have attemped in Chapters 2
and 3 to introduce a theoretical background and associated
analytical method that can be employed in an approach to
core reduction that is both more dynamic and appropriate to
the nature of the process itself. I have emphasized
techniques that can be applied to most core reduction
sequences and which do not rely upon the ability to actually
backfit flakes to the individual cores from which they were
removed. Stressing the strategies inherent in lithic
reduction and the special properties of flake production,
the proposed methodology is based not only upon the cores
discarded after reduction but also on an interpretation of
those aspects of the flakes that can inform upon their role
and place in the core reduction sequence. It is important,
in this regard, to attempt to objectively define the intent

of the knapper as this intent is expressed in the assemblage
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of flake tools and cores. It is also important, however, to
determine how this intent was actually translated into the
reduction of raw material, the evidence of which is
preserved on the exterior surfaces of each flake as well as
in the dimensional and other relationships among flakes and
between flakes and discarded cores.

To assess the potential of the proposed methodology,
I have applied it to the study of core reduction and blank
production at a group of Middle Paleolithic sites in
Northern Bosnia, Yugoslavia. The focus of the analysis was
upon the site of Zobi¥te, but it also included a
~consideration of other sites in various locations throughout
the region. At Zobi¥te, the methodolgy permitted the
reconstruction of a complex reduction strategy that appears
to involve the production of a variety of tool blanks in a
single reduction sequence. This strategy and sequence can be
related to the interactions between the nature of the raw
material, the intent of the knapper, and the principles of
the lithic reduction process itself. Fundamental
similarities in technology were observed at other sites and
reflect an underlying unity that can further the definition
of the Northern Bosnian Middle Paleolithic as a homogeneous
technocomplex (Montet-white, Laville and Lezine 1986:74). At
the same time, variability in the access to and the

configuration of raw material was implicated in significant
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differences observed among the sites. Since the typology of
Middle Paleolithic stone tool assemblages appears to be
closely related to the technology of blank production, the
effect that the latter had upon the types of tools found at
the various sites in Northern Bosnia must become a basic
question for future studies of the Middle Paleolithic in
this region and in the comparison of industries from this
region with other regions of the 0ld world.

Finally, it is hoped that the techniques and
interpretations employed here will be refined with further
applications and considerations. I have not addressed all
aspects of core reduction and blank production, and without
question the opportunity to improve this methodology and my
interpretations of the data always exists. If I have
demonstrated the potential of a systematic analysis of core
reduction and its applicability to the study of

archaeological lithic assemblages, then my goal has been

achieved.



APPENDIX A
GLOSSARY OF METRIC AND NON-METRIC VARIABLES

This appendix defines the major metric and non-
metric variables presented in this dissertation for complete

cores and for complete flakes greater than 2 cm. in length

or width.

Flakes

Flake Type

Flakes were sorted by traditional criteria into
categories of normal, Levallois, and naturally backed (e.g.
Bordes 1961). Naturally backed flakes can be retouched or
not but must meet the criteria defined by Bordes (1961:41)
for typical naturally backed "knives" with a complete
cortical, lateral edge perpendicular or nearly perpendicular
to the interior surface and opposite a non-cortical
"cutting" edge. Flakes that do not fall into this restricted
definition, but have some natural backing, can be identified
by the variable for natural backing (see below). Levallois
flakes include blades and points as well as flakes and may
have a variety of exterior scar patterns and platforms

(Bordes 1980).
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Flake Length, width and Thiékness

These three dimensions were measured using the
system described by Jelinek (1975:304) for assemblages from
Tabun Cave and depicted here in Figure A-1. In this
technique length is the distance from the point of force
(apex) to the point of last detachment from the core (A to
B); width is measured perpendicular to length on the
interior surface at the midpoint of the length (C to D); and
thickness is measured perpendicular to width at the midpoint

of width (E to F). All measurements were taken to the

nearest millimeter.

Flake wWeight

Flakes were weighed to the nearest tenth of a gram

using an electronic balance.

Flake Platform Type

Flake platforms were typed in five categories:
cortical, plain, dihedrél, facetted or crushed/broken.
Crushed or broken platforms did not exclude a flake from
being considered complete if the remainder of the flake was
intact and the measurement of length was considered

reliable within one or two millimeters.

Flake Platform Shape
Platform shape refers to the exterior platform edge

as viewed from above the platform surface. Taking platform
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B

A

Figure A-1. Method for the measurement of length, width,
and thickness of complete flakes.
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width as a baseline, the platform edge was recorded as

convex, straight or concave. Concave platforms are generally
associated with the placement of the point of force behind a~—
remnant bulb of percussion scar and have also been referred

to as "dipped" platforms (Dibble 1981:105).

Flake Platform Reduction

The presence of two types of platform preparation
were noted on the exterior edge of the platform: grinding
and exterior trimming. Grinding was recognized as abrasion
along the exterior edge. Exterior trimming refers to small
flake removals made from the platform onto the core face.
Both techniques are associated with regqularizing and
strengthening the edge of the core prior to flake

detachment. Each was recorded as being extensive, limited or

absent.

Flake Platform Thickness

Platform thickness was measured from the point of
force to the exterior margin of the platform and
perpendicular to the interior surface of the flake (A to B
in Figure A-2). As part of the calculation for exterior
platform angle, it was measured to within one-twentieth of a

millimeter (see below).

Flake Exterior Platform Angle

This is the angle between the platform surface and
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the exterior surface of the flake. The angle was computed
trigonometrically after the technique suggested by Dibble
(1981:140-143). This technique involves the three
measurements shown on Figure A-2 which together define a
triangle and allow for the calculation of any of its angles.
These are: (1) A to B or platform thickness; (2) B to C
along the exterior surface of the flake, "this distance
being roughly equal to the distance from the point of
percussion to the base of the bulb on the interior surface"
(Dibble 1981:143); and (3) A to C, forming the third side of
the triangle. Exterior platform angle is computed as angle
ABC. All of these measurements were made with a vernier
scaled needle-nose caliper and were taken to within one-
twentieth of a millimeter to allow accurate calculations of
angle. Dibble states that testing of the method indicated an
inter-observer error of 3 to 4 degrees and an accuracy of
approximately 5 degrees (Dibble 1981:143). It should be
notéd that the calculation by this method of a few very high
exterior platform angles appears to be a result of the
pronounced convex exterior surfaces of these flakes,
especially those representing the original cobble surface.
Patterson (1983:302) has previously observed that the
exterior platform angles of cortical flakes removed from

stream cobbles frequently exceeds 90 degrees.



Figure A-2.
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Method for the measurement of exterior platform
angle on complete flakes.
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Flake Cortex Area

This variable measures the approximate percentage of
cortex on the exterior surface of the flake, exclusive of
platform. Eight categories were defined: (1) 0% or non-
cortical; (2) 1 to 10 %; (3) 11 to 25 %; (4) 26 to 50%; (5)
51 to 75%; (6) 76 to 90%; (7) 91 to 99%; and (8) 100% or

fully cortical.

Flake Cortex Placement

The recording of the placement of cortex on the
exterior surface of the flake was described in Chapter 3. For
convenient reference, Figure 1 from Chapter 3 is reproduced
here as Figure A-3. The method involves the partitioning of
the flake into four quadrants by taking the longitudinal
axis which best bisects the flake and crossing it with a
perpendicular axis at its midpoint. In many cases these axes
will conform to the measured length and width of the flake.
The presence or absence of cortex in each of the four
quadrants is then recorded as four individual variables.
Thus a flake with no cortex would be coded as 1111, while a
fully cortical flake would be 2222 (see, however, below
under natural backing). In the case of a flake with cortex
primarily in one quadrant with slight overlap in adjacent
quadrants (see Figure A-3), more than 20% of the secondary
quadrants have to be cortical in order to qualify as

present.



SCAR PATTERN CORTEX PATTERN
(2121) (1211)

Figure A-3. Method for recording the exterior surfaces of
complete flakes: a) scar pattern, b) cortex
pattern.
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Natural or Cortical Backing

The presence or absence of cortéx as backing on one
or both of the lateral edges of a flake was recorded so that
it could be combined with the data on cortex placement
given above. Thus no natural backing was coded as 11,
backing on the right lateral edge was 12, and backing on the
left cortical edge was 21. A flake with cortex existing only
as backing on the left lateral edge, therefore, would be
represented overall as 111121. A completely non-cortical

flake, exclusive of platform, would be 111111.

Exterior Flake Scar Number
The number of flake scars on the exterior surface of
the flake, exclusive of small (less than 5 mm.) exterior

platform trimming flakes, was counted.

Isolated Exterior Flake Scar Number
Following the recommendations of Dibble (1981:146),
an isolated flake scar is one which does not intersect any

of the edges of the flake. The number of these was counted.

Exterior Flake Scar Angles

As described in Chapter 3, these were recorded as
the number of scars originating from each of four 90 degree
quadrants defined by two axes intersecting at the midpoint
of the axis of percussion (Figure A-3). The axes are

positioned so that they are at 45 degree angles to the axis
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of percussion, allowing one quadrant to represent scars
originating from the same direction as the flake, another to
represent scars originating from the distal end, and the
other two representing scars coming from the left and right
lateral edges. The definition of this variable follows that
of Crew (1975, 1976) but is similar as well to the method of
Sirakov (1983:41). The count of scafs was inaependently
tabulated for each direction but a combination of the four
counts (see Figure A-3) provides an overall description of
the exterior flake scar angles. Only flake scars whose
direction could be reliably determined wefe tabulated, so
that the number recorded by this variable may be lower than
the total number of exterior flake scars. It is important to
stress also that it is not the location of the scar on the
exterior surface of the flake that is being recorded by this
variable, but the angle from which it originated.

Exterior Flake Scar Pattern

For flakes with three or more scars, the overall
pattern was recorded as unidirectional (from the same
‘direction as the flake itself), radial/subradial, or
irregular/other (Figure A-4). To be coded as unidirectional
all the scars must be from scar angle quadrant 1 (see Figure
A-3), although in the case of a flake with many scars,
a single scar from a lateral quadrant close to quadrant 1,

would not disqualify it as being unidirectional. This
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3

Unidirectional

Radial / Subradial

Irregular/ Other

Figure A-4. Idealized exterior flake scar patterns.
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variable was only coded for flakes with three or more scars
in order to allow all patterns an equal chance of

representation. Other patterns could be defined (e.g. Munday
1976; Watanabe 1968), but those used here were sufficient to

describe the Northern Bosnian material.

Flake Retouch or Use Damage

The presence of retouch or secondary modification
was noted, including burin scars, notching, denticulations,
and backing, as well as scraper type retouch. In the absence
of retouch, flakes were examined with a 20X hand lens for
evidence of use damage on any edge in the form of
microflaking. The criteria for distinguishing use damage
from natural edge damage followed that of Odell and Odell-
Vereecken (1980), with the latter characterized by lack of
pattern, irregular spacing and random orientation of scars.
Use damage, on the other hand, was interpreted as regular
and frequently concentrated microflaking along the edge. If
the microflaking on the edge of a piece appeared to be
ambiguous it was not considered to be a result of use
damaée. No attempt was made to try to determine the type of

activity represented or the materi . worked.

Tool Type
Retouched flakes, as well as special unretouched
flakes (e.g. Levallois, naturally backed knives), were

classified using the typology for Lower and Middle
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Paleolithic industries developed by Bordes and Bourgon
(1961).

Cores

All cores in the analysis had single core faces
which facilitated the description of the cores with a single

set of values.

Core Type

Cores were given an overall type designation as
Levallois (evidenced by removed scar), disc (radial with no
removed central scar), single platform, double platform, or

multiple platforms.

Core Length, Width and Thickness

All but a very few of the cores in the collections
described here have radially prepared faces with no single
direction of flake removal. Therefore, length represents the
maximum dimension across the core face. Width was measured
perpendicular to length at its midpoint while thickness was
measured at the intersection of length and width. For the
sake of consistency, the few other cores in the collections
were measured in the same fashion, although notes were
maintained on the direction of flake removal relative to
length and width. In all of the cases studied here, the

length of single platform cores corresponds with the
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direction of flake removal. All measurements were taken to

the nearest millimeter.

Core Weight

Cores were weighed to the nearest gram using a

double beam balance.

Core Face Flake Scar Number

This variable is the number of flake scars on the
face of the core excluding small scars (less than 5 mm.)
near the edges that appeared to be secondary fractures from

flake removal and platform crushing.

Core Platform Facetting
The existence of facetting, remnant or otherwise, on

any core platform was noted as present or absent.

Core Base

The base of the core, i.e. the surface opposing the
face, was described as either cortical, semi-cortical or

non-cortical.

Core Sides
The sides of the core, i.e. surfaces adjacent to the
core face, were described as a whole as either cortical,

semi-cortical or non-cortical.
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