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CHAPTER 7

Conclusions

The goal of this thesis was to better understand the Middle Paleolithic (hereafter
MP) industrial variability in the Balkan peninsula. The archaeological record of this
region remained outside of discussions and interpretations of Neandertal behavior for
a long time primarily because of the scarcity of Paleolithic sites, assemblages, and
studies on technological variability. A better understanding of the MP record from this
region would help with interpretations of large-scale patterning of Neandertal behavior
and adaptations. For the Balkan record to be relevant for understanding Neandertal
adaptations the following questions should be addressed. How does the variability of
industries in the Balkans compare to the regions of Europe with better documented MP
records? Does the Balkan MP represent a link that can relate techno-typological
phenomena known in other regions? Engaging is this task required reevaluation of
somewhat outdated terms such as Charentian, Typical Mousterian, Denticulate
Mousterian, and Micromousterian, that have been used to describe the industries in the
Balkans. Paleolithic research elsewhere in Europe has reconsidered and redefined these
terms, but their use persisted longer in the Balkans. Regional research was late to adopt
changes in the analysis of lithic technologies that saw a shift from typology to
technology and a firmer integration of both in understanding technological processes.
The goal of this dissertation was to disentangle the MP variability of the Balkans, to offer
a new look on the variability of its industries and to help put the Balkans back on the

map of MP research.

The approach to the understanding the MP industries in the Balkans in this
dissertation included both analysis of lithic materials and a review of the available
record. Analysis of lithic materials included 1) examination of methodological aspects
related to the size and shape aspects of lithic blanks using an experimental collection;

2) the variability of MP in the Balkans has been addressed through analysis of
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archaeological collections on two sites in Montenegro, Bioc¢e and Crvena stijena, with
special concern related to the existence of the Micromousterian. Finally, an overview of
the record from the entire peninsula is taken into consideration to better integrate the

available knowledge of the existing assemblages.

Variability in the MP industries of the Balkans was addressed in this dissertation

at several levels, at the level of artifacts, assemblages, and industries.

7.1 BLANK VARIABILITY

The Balkan MP assemblages primarily contain flake tools and much of the
typological variability is related to variation in tool types that results from different
resharpening trajectories. To better evaluate the reduction intensity in tools in
assemblages studied here, it seemed important to address the existing measures of tool
resharpening. Chapter 2 is an attempt to evaluate the ways we assess and measure blank
variability in lithic analysis, in particular blank size and overall morphology (DogandZi¢
et al., 2015). Aside from testing the accuracy of different measurements of flake length
and width, this work focused on platform measurements and their ability to predict
flake size. Platform variables are informative about blank size since they highly correlate
with one another (Clarkson and Hiscock, 2011; Dibble, 1987, 1995, 1997; Muller and
Clarkson, 2014, 2016a). Therefore, comparing the original blank size to the one that
results from a series of resharpening events is one way to assess the level or intensity of
tool modification. Further, platforms are directly related to the question of how
knappers control the detachment of a flake and, more importantly, its size and shape.
This provides us with a window into knapping practices related to platform
management that impact blank variability and that can be used to elucidate past
technological processes. Overall, this study was designed within an approach that
focuses on economic aspects of artifact production that concerns its costs and

functional aspects of blanks.

Firstly, we compared the different systems of measuring linear dimensions of
artifacts, length and width. This comparison shed light on the errors that might result

from comparing metric attributes of assemblages using different measurement systems.
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Since economically oriented studies of lithic technology emphasized the edge length or
surface area as a currency for the functional benefit of a blank (Braun and Harris, 2003;
Eren et al., 2008; Key and Lycett, 2014; Kuhn, 1994; Lycett and Eren, 2013; Mackay, 2008;
Muller and Clarkson, 2016b), precisely and accurately measuring the edge length and
flake area became something of interest for lithic analysts. Even though some lithic
analysts nowadays rely on digital estimates of edge length and surface area (e.g. Eren et
al., 2008; Muller and Clarkson, 2016b), many still use measurements obtained with
calipers to calculate the edge length and area. It is, therefore, important to assess errors
in their estimates. We showed here that one method is better for estimating edge length
(the box) and another (axial measures) for estimating surface area, and both less likely

to be affected by the irregularity of the flake.

The second goal of this study was aimed at providing a better prediction of blank
size based on platform variables. In both an experimental setting and in archaeological
assemblages, it has been repeatedly demonstrated that the platform, essentially its
thickness (PD) and exterior angle (EPA), are primary factors affecting the flake size
(weight) (Braun et al., 2008; Dibble, 1997; Dibble and Rezek, 2009; Dibble and
Whittaker, 1981; Pelcin, 1997b; RezZek et al., 2018; Speth, 1972, 1975). The amount of flake
size variability explained by these two variables, as measures by 2, however, remained
rather low (Davis and Shea, 1998; Hiscock and Tabrett, 2010; Shott et al., 2000). In this
study we used a predictive linear model that included several measurable attributes as
predictor variables (platform width, platform thickness, EPA, flake thickness) to
estimate flake weight and surface area. The linear regression method uses several
independent variables to predict the outcome of an independent/response variable. The
resulting r> value is higher than reported previously, which appeared promising
(Chapter 2). However, this did not fully mitigate the problem of a predictive error
involved in this result that jeopardizes the application of this model to archaeological
assemblages. If one’s interest lies in confidently predicting the original size of a blank
before its modification by retouch, to be compared with the discarded size and thus
estimate a level of tool resharpening, the results of these predictions can be discouraging
as they do not provide necessary power to estimate the size on a piece-by-piece basis. If

applied on sites with small samples of tools, such as in examples of Bioc¢e and Crvena
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stijena (Chapter 3), the noise, or errors, produced by the predictive model are large
enough to obscure the amount of mass lost during resharpening. In other words, if the
model predicts 75% if the variation of flake weight as predicted by variables, the
unexplained variation, i.e., the error of the predictive model, for a particular artifact,
may be larger than the amount of weight lost to retouch, making the comparison
between the initial and terminal weight complicated. For this reason, other measures of
tool resharpening are more useful, namely, geometric index for unifacial stone tools
proposed by (Kuhn 1990), which is a better relative measure of the amount of material
lost (i.e., the log of the percent of mass lost) (Hiscock, Clarkson 2005). We still need
more precise and accurate predictive models to be able to use them for original size

predictions.

Another application of this study to archaeological assemblages was related to
how informative platform features are about blank morphology and blank production

process.

We examined the relationship of platform variables (PD and EPA) on blank
morphology - elongation and relative thickness - in the experimental assemblage
(Dogandzi¢ et al., 2015) and as applied in archaeological assemblages (Dogandzi¢ and
Purici¢, 2017; see also Lin et al., 2013). In particular, higher EPA is relevant for increasing
the surface area and edge length of a blank, more so if platform thickness is reduced,
while thicker platforms, logically, will tend to produce heavier and thicker blanks.
However, the effects of EPA and PD on blank morphology, e.g., elongation and relative
thickness, are not so straightforward, since their effects are not consistently observed
and in a few instances depend on the raw material in the sample examined here. Finally,
the effect of EPA on blank size and shape, however, is not as prominent as it has been
shown in controlled experiments (see also Muller and Clarkson, 2016b). One
explanation for this is that the model based on variables included here do not provide
full explanatory power for flake size/shape. For instance, it has been suggested through
replicative experiments (Inizan et al., 1995; Pelegrin, 2005) and shown in controlled
experiments (Magnani et al., 2014; Pelcin, 1997a; Rezek et al., 2011; Speth, 1975, 1981) that

other variables have varied influence on size and shape, such as angle of blow, hammer

202



type, core morphology (though there is a disagreement between replicative and
controlled studies about the relative effect each of these have). Consequently, the effect
of EPA, for instance, could diminish if the influence of these others are taken into
account. However, this requires a better understanding of how different variables, in

isolation but also importantly in their interactions, are affecting the final outcome.

This bring us to the question of how variables are chosen to be included in the
model as variables predicting the flake size and shape. We should look somewhere at
an intersection of what is available to be measured and what has an effect of the flake
outcome. The latter is most often being informed from replicative experimental works
(Crabtree, 1972; Pelegrin, 1990) and experiments in flake formation (Dibble and Rezek,
2009; Pelcin, 1997b: 199; Speth, 1972, 1975). Controlled experiments emphasized that PD
and EPA have a prominent position in this regard as the main variables affecting size
and shape that overcome the influence of others (force, core morphology, etc.)
(Magnani et al., 2014; Pelcin, 1997a; Rezek et al., 2011). Adding other variables that are
measurable by the analyst (such as platform width and blank thickness) to the model,
as done in Chapter 2, in order to boost its predictive power is useful for blank
reconstruction and its further use for comparison with discarded tool size. The addition
of these variables, however, does not necessarily improve our understanding on the
flake formation process; for instance, we have seen in this study that adding thickness
to the predictive model significantly improves it (probably because it reflects flake
weight), but obviously it is not clear what thickness represents in the flake formation
model. Platform width was usually excluded from the models because it was considered
a threshold variable (its effect on flake size would be significant if PD and EPA allow for
a flake of a certain size to be produced) (Pelcin, 1998); however, the platform width is
clearly related to flake shape. It also holds a relationship to platform thickness and the
curvature of the core; disentangling these effects within the flake formation model is
still a task to be resolved. Potentially, this lack of a clear understanding of flake
formation and how different variables are related to each other might be the reason why
we fail to precisely and accurately predict flake size as measured by r* in regression

models.
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So far, several models have been proposed, all based on examining different sets
of variables (EPA, PD, core morphology hammer type, angle of blow, beveling etc.)
(Leader et al., 2017; Magnani et al., 2014; Rezek et al., 2011); however, it remains unclear
how all these variables interact and relate to one another in flake formation. For
instance, predictions that include platform variables are better for predicting weight
than surface area (DogandZi¢ et al., 2015). While weight and surface area are used
interchangeably since they are highly correlated, we understand little whether variables
relevant for flake formation (EPA and PD) are predicting mass or area; in other words,
does the crack that forms the flake extend until a certain mass is consumed or until it
reaches a certain distance from the point of percussion, which then determines the
length and thus area of the flake (Pelcin, 1997a, 1997b; Pelcin and Dibble, 1995).
Additionally, we showed (Chapter 2) that the EPA does have an effect on blank
outcomes as previously demonstrated, especially for surface area and less for weight,
but that effect is rather small and it remains to be determined how its effect changes
given the state of other variables. This result will certainly be informative for and
incorporated into future models of flake formation that should examine these variables
in a more interactive way. Furthermore, it will be important to relate these predictions
and relationships to archaeological questions. Reconstructing original blank size was
one of the main incentives for conducting these experiments. They can provide a more
robust understanding of how specific variables are related to the outcome, but other
avenues can be explored in controlled experimental conditional as well, e.g., how
economic properties of blanks are achieved (Eren et al., 2008; Muller and Clarkson,
2016b; Rezek et al., 2018), whether certain outcomes require production complex
enough so as not be a result of convergence (e.g., Magnani et al., 2014 on pressure

flaking), to name a few.

7.2 ASSEMBLAGE VARIABILITY

Two Middle Paleolithic sites located in Montenegro were the focus of this
dissertation’s goal to take a new and closer look at MP variability in the Balkans. Overall,
4 levels at Bioce and 6 at Crvena stijena broadly correspond to late Middle Paleolithic

phases, while firm associations with climatic phases are yet to be determined. Crvena
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stijena is one of the sites that has been essential for the recognition of several
Mousterian variants such as Typical Mousterian, Charentian, and its similar variant
Pontinian, and Denticulate Mousterian (Basler, 1975; Ivanova, 1979; Kozlowski, 1992;
Koztowski, 1975, 2002). Both of these sites, together with several other in the eastern
Adriatic region have been referred to as Micromousterian, which suggested a regional
source of variation (Basler, 1975; Durici¢, 2006; Karavanic et al., 2008; Papaconstantinou,
1989a; Vujevic et al., 2017). While studying these assemblages, the larger goal was to re-
examine them with a new look at MP variability in addition to the typological focus that
was the basis of their initial classification. One particular focus was to look at the cause
of the small size of the artifacts, so as to tackle the question of the intentionality aspect
of this feature and the regional distribution of this phenomenon. In this study, we tried
to bypass associations with particular facies. We instead attempted to examine and
present the core reduction methods and toolkit production, the ways these two aspects
are associated, and how they are related to both core and tool reduction intensities in

these assemblages.

The study of the Crvena stijena and Bio¢e MP showed that, as expected, raw
material source and size, as well as the reduction intensity, are the primary factors
affecting the size of artifacts at these two sites, and this is best demonstrated when the
two are compared. Secondary sources, i.e. pebbles from the nearby river, were used at
Bioce where the overall average artifact size is larger. At Crvena stijena, primary
resources were used and likely partially reduced off-site at the raw material source
location since these assemblages lack cortex. In addition, the production intensity as
measured by several factors/variables (Chapter 3), shows that more blanks have been
produced per core at Crvena stijena compared to Bioce, which in turn contributed to

the comparably smaller average size of artifacts at Crvena stijena.

The main flaking methods practiced at both sites, in most of the levels, fall under
the group of centripetal flaking, mainly evidenced by residual cores (Levallois, discoidal
lato- and rarely stricto sensu, radial cores) and the associated products. Proportionally,
more products of these flaking methods are present at Bioce than at Crvena stijena,

most likely owing to raw material size. Other core forms are present including several

295



kinds of cores-on-flakes: Kombewa, truncated-facetted, reflaked blanks and tools, used
as cores. Various forms of one- or two-platform cores are more present at Crvena stijena

than at Bioce.

As in many MP assemblages, the majority of the toolkit consists of various
scraper forms, denticulates, notches, and some Upper Paleolithic types. The incidence
of scrapers is higher where tools are produced at a higher rate, and in turn, this coincides
with a higher reduction intensity in tools. There is a general association, across levels,
of tool production intensity (tool:blank ratio), incidence of scrapers and the
consequential relative proportion of denticulates/notched tools, and the average
resharpening in the toolkit. In particular, the more tools are produced, the more
scrapers there are in an assemblage, and the higher the resharpening intensity in tools.
This pattern has been observed at other MP assemblages and recognized as one of the
major factors affecting industrial variability, likely reflecting changes in settlement
strategies or durations of occupations (Steven L. Kuhn, 2013; Riel-Salvatore and Barton,

2004; Rolland, 1977, 1981; Rolland and Dibble, 1990).

To evaluate how flaking methods are associated with tool production within an
assemblage and how they relate to factors such as reduction intensity, we looked at the
relative proportion of products of different flaking methods (cores and blanks), core
reduction intensity (core sizes, length:thickness ratio for centripetally flaked cores),
blank production intensity, tool type frequencies, and tool reduction intensity
(measured by Geometric index of unifacial reduction (Kuhn, 1990)). The summary of

assemblage variability follows (from older to younger levels).

Crvena stijena.

Level XVIII is the only level where Levallois/discoidal/radial flaking has been
employed less frequently. Residual cores (on thicker raw material chunks, cores-on-
flakes, including truncated-facetted pieces, core from bipolar flaking) point to a rather
informal production of blanks and also small flake production. The main feature of this
assemblage is an increased transformation of blanks into tools, a higher production of

scrapers (almost 70%), and tools with more resharpening events. Characteristic is the
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production of thicker, sometimes cortical blanks that have been transformed into, often
heavily retouched scrapers, at times with Quina-like retouch. Aside from this techno-
typological aspect, present are also elongated elements, sometimes of Levallois type,
and among retouched tools small and lightly retouched flakes, but these are less

prevalent.

Compared to other levels at this site, the small assemblage of Level XVI contains
more Levallois products with an elongated morphology, with convergent negatives and
often with facetted platforms. However, Levallois cores are rare. Typologically, there is

a continuation of the Level XVIII trend of high tool and scraper production.

The upper sequence, levels XIV, XIII, XII, share a more frequent use of
centripetal, Levallois and discoidal methods of blank production, as evidenced by both
core and blank morphologies. Conspicuous is a frequency of small, heavily reduced
centripetal cores. In Level XII, the morphology of centripetal cores (taken together),
changes with size; namely, the core length to thickness ratio is smaller in smaller cores,
suggesting more conical forms of cores towards the end of the reduction. This is also
reflected in the smaller average size of discoidal cores. This level has a high artifact
density and high blank production. In level XIV, there is no indication that the cores
turn conical at the end of their use-life. Large discoidal/radial cores are present,

potentially reflecting less blank production here.

Frequent are also small cores. Some of these are rather informal (potentially a
result of the extended use of centripetal cores) and some use one or two platforms for
detachment of blanks of somewhat elongated morphology. Elongated flakes/bladelets
are a feature of these assemblages (though somewhat larger cores for elongated blanks
are found as well, e.g. in Level XIV). The exploitation of these cores - small exhausted
radial cores and platform cores for small blanks - cannot be unambiguously associated
with an increased reduction intensity. All three levels contain these cores, but they

exhibit different levels of reduction intensity.

Tool production, use and reuse is less intensive than in the earlier phases. The

resharpening index shows that repeated resharpening was not as common as in lower
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levels, as demonstrated by the resharpening index. Denticulate tools and retouched
flakes are more frequent in this part of the sequence compared to Level XVIII. Notable
are marginally retouched thin flakes (raclettes), especially in Level XIV. Aside from
these similarities, tool and blank production are different between the levels. Level XII
has a higher blank production ratio and consequently less tool transformation. The

opposite is true for Level XIV.
Bioce.

The assemblages of BiocCe are rather homogeneous. The most commonly
employed flaking methods is centripetal, including Levallois and discoidal reduction.
There are also numerous centripetally flaked small cores resulting from increased core

exploitation.

Levels 5 and 7 contain evidences of discoidal flaking. In Level 7 discoidal flaking
is evidenced by a high number of blanks consistent with this method and discoidal
cores, which are as large or larger than Levallois cores, suggesting that they are not the
result of increased core reduction. This is further corroborated by the low blank
production intensity in this level. Furthermore, centripetal cores do not show size
differences between different types. Level 5 features numerous discoidal cores, a smaller
average core size, and a corresponding high blank production intensity. Levallois cores
are underrepresented, and most cores, irrespective of size, have a more radial/discoidal

morphology. Tools in both levels are not heavily modified by retouch.

Levels 3 and 2 have numerous cores of centripetal form. In the smaller, more
heavily reduced cores, the morphology changes, becoming more conical/discoidal form.
Levallois cores are somewhat more represented than in the lower two levels, and notable
are elongated blanks with uni- and bi-directional scar removals. Level 3 features
relatively fewer Levallois blanks compared to level 2, potentially due to comparably
higher reduction intensity (as measured by blank production). Compared to the lower
levels, here we see higher amounts of resharpening in the tools. However, relatively

more denticulates are present compared to Levels 5 and 7.
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Inquiries into and interpretations of assemblage variability come with an implicit
acceptance of two assumptions commonly made in archaeology: 1) that the assemblages
we study are homogeneous, resulting from either one occupational event or a few
similarly featured events with different events delineated by different geological strata,
and 2) that the entire reduction sequence is present at the site and reflected in the
assemblage. These assumptions are rarely explicitly stated in most studies, but we often
structure our analyses with them in mind. Assemblages are minimum units of analysis
of variability and units of comparisons, but they come with caveats: they do not
necessarily represent a result of one but rather many occupational episodes that were
spread over sometimes long periods of time and could include different technological
behaviors (Bailey, 2007; Rezek et al., 2020; Stern, 1994), and each of them likely
represent incomplete reduction sequences either due to their fragmentary character,
with items imported, exported, or discarded items reused (Turq et al., 2013) or by the
very fact that they come from a limited area and thus represent a sample potentially not
illustrative of the entire assemblage. Therefore, the behaviors assemblages reflect are

not necessarily uniform.

Quantitative approaches such as the one applied here rely on relative proportions
of artifact types and use measures of the reduction intensity with ratios such as number
of blanks per core, or blanks per kg, mass of residual cores compared to the overall mass
(Chapter 3). There is a concern in how to interpret these assemblage level statistics and
to what extent they reflect a consistent pattern of behavior throughout the layer or
whether they represent an average signature. Again, what makes this issue more
complicated is recognition that materials are moved into the sites in different states of
reduction and some artifacts types (e.g., cores, tools, large flakes) can be removed from
the site. Unlike the palimpsest issue, there is a significant amount of research dedicated
to detecting transport and partial reduction sequences (Ditchfield, 2016; Geneste, 1985;
Holdaway and Douglass, 2012; Inizan et al., 1995; Roebroeks et al., 1988; Roth and Dibble,
1998; Turq, 1999). However, detecting these phenomena and distinguishing between

different transport and reduction patterns is rather difficult (Ditchfield, 2016).
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At Crvena ctijena and Bioce, these issues were of a concern. Collections come
from old excavation in the case of Crvena stijena, and while there is confidence that the
artifacts have been correctly associated with geological layers, we do not, at this
moment, know more about the site formation processes. Site formation studies were
not available for either site. Extensive refitting is often a remedy for these difficulties,
disentangling separate events and identifying transport. Potential refitting attempts
were jeopardized by the nature of the collections and curation of these assemblages,
and, such as is usually the case with MP assemblages, by the homogeneous character of
the raw materials and technologies — especially in the case of Bioce - which hampers
sorting the artifact classes, a prerequisite for refitting. That said, the interpretation of
the variability of these assemblages comes with the accepted assumptions that the set
of artifacts grouped in an assemblage deposited in geological units are the result of
either one event or several events of similar character, and that no significant transport

and re-use has been happening.

7.3 INDUSTRIAL VARIABILITY

The notion of a broader analytical unit in archaeology, known as industry,
sometimes techno-complex or facies, assumes that different assemblages can be
grouped together based on a set of technological and morphological features (Clarke,
1978). The history of MP variability research has seen shifts in what are the defining
features of an industry and its variants. Initially assemblages were classified according
to the retouched tool types frequencies accompanied by the presence of flaking
methods, and this gradually shifted to using blank production methods as the primary
criteria (as a part of chaine operatoire approach) with the sometime inclusion of a
combination of both approaches. Balkan MP research has mainly relied on older
approaches to facies classification and was slower to adopt changes in research that
placed more emphasis on technological processes rather than typologies; e.g., any
scraper-rich assemblage is defined as Balkan Charentian, without special attention to
the underlying flaking method that differentiate the two Charentian “options” defined
in SW France, Ferrassie and Quina, with Levallois and Quina methods. For instance,

Level XXIV at Crvena stijena, rich in scrapers and with common Levallois production,
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is placed in the Charantoid industries (Koztowski, 1975) and Typical Mousterian variant
(Ivanova, 1979), while southeastern Charentian - Croatian sites with scrapers but low
Levallois, more resembles non-Levallois Charentian (Gabori, 1976; Ivanova, 1979;
Kozlowski, 1992). Another example is a frequent use of the Typical Mousterian
designation for assemblages that feature “a little bit of everything” and that are difficult

to place in one facies or another.

The review of the Balkan MP record undertaken as a part of this dissertation
examined the industries from a technological and typological perspective based on the
previously published data. It took a temporal perspective to reveal potential trends in
appearance, disappearance, and prevalence of technological and typological features,
untied to the industrial designation. Lastly, it explored analogies and comparisons to
the broader Eurasian record. The derived conclusions are not definitive, given the
nature of the published data, the scarcity of the record, and lack of extensive dating.
Rather, the data permitted us to suggest exploratory propositions about Balkan MP

features and trajectories to be further investigated and tested.

The chronological view of the MP in the Balkans can be briefly summarized as
follows. The earliest MP occurs a bit before MIS 6 and is represented by a strong
emphasis on scraper production, especially on thick, often naturally backed, blanks.
While present only in a handful of sites, it has been suggested that they resemble Quina
technological behavior (Mihailovi¢, 2014a; Mihailovi¢ and Bogicevi¢, 2016). Levallois
technology sees a frequent use starting from MIS 6 and, when stratified (Velika Balanica,
Theopetra), always occurs after Quina-like Charentian. Once these two methods (thick
blanks and Levallois) are introduced in the technological repertoire, they are
concomitantly used during the early glacial at several sites (mainly in central and
western Balkans), and again, oriented towards scraper production, which, in turn,
shows varied extents of resharpening. A handful of sites in MIS 6/5 have blade
production, sometimes of volumetric type. While not predominant, one can draw
parallels with other European records at this time (Bar-Yosef and Kuhn, 1999; Tuffreau,
1995). Bifacial methods might have seen their first use in MIS 5 in the eastern Balkans

(Guadelli et al., 2005). In sum, early MP saw the introduction of most flaking methods
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characteristic of the MP, and hominins shifted between these with few novelties

occurring later on.

One can find similarities between these trends and the western European record:
while Quina industries in SW France are rather associated with MIS 4 and 3, similar
industries are present in MIS 6 (Geneste et al., 1997; Le Tensorer, 1978; Turq, 1992). On
the other hand, analogies can be made with nearly contemporaneous industries to the
east, e.g. Turkey and the Proto-Charentian at Karain (Otte et al., 1995), potentially
introduced westwards from the east and the Yabrudian concept (HL Dibble, 1991; Steven
L. Kuhn, 2013; Mihailovi¢ and Bogicevi¢, 2016), which is similarly followed by the
introduction of Levallois. Levallois and blade production are more common in early MP
(Delagnes et al., 2007; Richter, 2016; Tuffreau, 1995). Levallois and scraper rich industries
in MIS 5 in the Balkans (in particular the ones from Crvena stijena and Karain) have
been considered as cultural markers that indicate the movement of Neanderthals
eastwards, as far as the Zagros (Kozlowski 1992, 2002). In addition, one should bear in
mind Mala Balanica’s (Serbia) attribution to archaic Homo sp. (Roksandic et al., 2011) or
H. Heidelbergensis s.1. (Skinner et al., 2016), the Apidima 1 (Greece) fossil attributed to
early H. sapiens and dated to ~200ka (Harvati et al., 2019) and modern human
introgression into Neandertals estimated to have happened during the Middle
Pleistocene (Posth et al., 2017). With this fossil record in mind and the proposed origins
of different industries, one can envision potentially a more complex picture of
population movements. This period needs further evaluation and study to better
understand the population history and how it might have influenced the visible and

distinct changes in technological behaviors.

Later MP (MIS 3) in the Balkans does not necessarily entail the significant
introduction of new flaking methods. To the contrary, the late MP is characterized by
the diminishing prevalence of certain flaking methods, such as Levallois and
Charentian-like flaking, and more frequent use of less formal flaking methods (informal
radial and discoidal), with less scraper production, less tool resharpening and an

increase in denticulate tools. This lack of Levallois in late MP parallels the development
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of MP in SW France (Delagnes et al., 2007; Jaubert, 2010; Mellars, 1986; Monnier, 2006;

Rolland, 1981).

Two late MP industries that are reflective of this phenomena of less formal
techno-typological character are the Denticulate Mousterian and Micromousterian,
both often applied to assemblages at sites in the Mediterranean zone but present

elsewhere as well.

The criteria for classifying Micromousterian in the Mediterranean zone has been
the small average size of artifact, though an explicit cut-off has never been proposed.
Contrary to what F. Bordes had suggested - to designate the industry as
Micromousterian only if the cultural factor can be identified, and small raw material
and reduction intensity can be ruled out (Bordes, 1955, 1975) - most local studies failed
to do so. The exception is the Micromousterian of Asprochaliko where a specific method
of blank production targeted at small blank production has been identified
(Papaconstantinou, 1989a); however, this has been questioned as well since this blank
production method rather resembles discoidal flaking (Boéda, 1993). The existence of a
Micromousterian entity has been challenged (Papaconstantinou, 1989a) because the
size of artifacts cannot serve as a fossil directeur and factors such as raw material and
economy of blank production need to be taken into account. Assigning assemblages
with different techno-typological characteristics into one Micromousterian bundle can
be misleading. For instance, Micromousterian includes many assemblages similar to the
Pontinian, which is a diminutive Mousterian made on small raw materials, and
assemblages like Aprochaliko’s Micromousterian which likely represent a deliberate

production of small artifacts through cores on flakes.

In the case study of Bio¢e and Crvena stijena (Chapter 3), the data show that the
roles of raw material and the intensity of blank production are rather significant for
structuring the assemblages; namely, the overall size of the artifacts does correlate with
both of these factors. In other words, it is likely that the reason behind the small artifact
size is not cultural and that the Micromousterian is usually just a diminutive version of
“regular” Mousterian, resulting from the raw material properties (size, availability) and

the overall reduction intensity. The question then arises, how do these factors influence
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technological behaviors? As seen in other contexts of small raw materials, the size of the
nodules is important, noticeable is the rarity of “true” Levallois cores, preferential, uni-
or bi-directional, and when present, they are larger than other centripetally flaked cores,
likely representing initial stages of reduction. This is also illustrated by the fact that
assemblages at BioCe, made on raw materials larger than Crvena stijena, feature more
Levallois products than we see at Crvena stijena. In sum, we already see two factors
considered to have a role in influencing small average artifact size - raw materials and

reduction intensity - at play in these assemblages.

Small blanks were indeed produced at both sites, with varied methods of
production. Notable is so-called ramified production where end-products have been
reflaked to produce smaller blanks, but small flakes were also taken from small, heavily
reduced cores in the last stages of their use-lives. At Crvena stijena, Level XVIII is
particularly rich in cores-on-flakes, often of truncated-facetted type, but the level also
includes small flake production from thick flakes or through removals from the ventral

face of tools.

In the upper part of the sequence (Levels XIV, XIII, XII), cores-on-flakes are still
present, particularly in Level XIII; however, small flake production in these levels is
rather illustrated by the continuous reduction of cores, as evidenced by heavily reduced
cores. These residual cores more often have centripetal form, but notable are cores with
one or two platforms, sometimes perpendicularly oriented, from which small flakes and
sometimes blanks of elongated form are removed. Whether the latter represent the last
stages of reduction where cores have been reoriented in different directions in attempts
to remove as many blanks as possible or the intentional production of blanks of this
morphology, is not easy to say. It is relevant, however, that in Level XIV there are cores
(though only a few) in their earlier stages of reduction that are used to produce blanks
of elongated morphology. The products of these cores are not easily recognizable and
the intentionality of their production can be demonstrated by the presence of retouch
on the respective blanks; however, no significant amount of these blanks are found

among the tools. However, notable is the presence of small, thin marginally abruptly
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retouched flakes (raclette), particularly in Level XIV, suggesting a tendency for using

small implements.

At Bioce, similarly, small cores were produced through various methods as
evidenced by residual cores, except in Level 7 where the sample is small. The Kombewa
method is used in Level 5, shown by the presence of Kombewa cores but also by a slightly
higher number of Kombewa blanks compared to other levels. In Levels 2 and 3, small
flake production was accomplished mainly through truncated-facetted pieces, but these
levels also contain extensively reduced centripetal cores that did produce small flakes
at the end of the reduction. Levels 3 and 5 have a higher number of cores-on-flakes in
comparison to the other levels. Reduction intensity in these levels was higher,
suggesting that these cores might occur in the context of a higher need for blank

production.

Producing small artifacts is a common feature of many Mousterian industry
(Barkai et al., 2010; Bourguignon et al., 2004; Dibble and McPherron, 2006; Goren-Inbar,
1988; Hovers, 2007; Newcomer and Hivernel-Guerre, 1974; Papaconstantinou, 1989gb;
Rios Garaizar et al., 2014; Tixier and Turq, 1999). Cores aimed at the production of small
blanks are found, in variable frequencies, in many MP industries, with variable blank
technologies and typological features. They are characteristic of different time periods
and are present in many assemblages that feature other flaking methods. While they do
occur in the contexts of raw material shortages/exhaustion (Mora et al., 2004; Rios
Garaizar et al., 2014), that is not always the case; tendencies toward producing small
blanks, either through extensive reduction of cores or a separate blank production
method, are often found in assemblages that do not show signs of economization of raw
material resources that would trigger repeated reduction of the cores until exhaustion

or reuse of blanks as cores (Dibble and McPherron, 2006; Hovers, 2007).

Small flake production oriented towards the production of elongated elements
has a particular significance for addressing novelties in MP technological behavior.
Namely, the subsequent industry found at several sites in Italy and Greece, Uluzzian, a
flake-dominated industry that features novelties such as bone industry and the

production of bladelets (Mihailovi¢ and Whallon, 2017; Peresani, 2008, 2012; Peresani et
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al., 2016), is now potentially associated with H. sapiens (Benazzi et al., 2011). Therefore,
if the MP along the Adriatic coast features bladelet production, then the question is: is
there a local continuity from the MP background to the Uluzzian or is Uluzzian
technology (bladelet production) rather intrusive in this region. The production of
bladelets is a known phenomenon in the MP, but it remains sporadic and anecdotal
(Faivre, 2012; Slimak, 1999). Intentionality could be proven by the existence of retouched
bladelets, but these have not been recovered; however, significant is the presence of
abrupt and marginal retouch on thin flakes, given their importance in transitional

assemblages (Chatelperronian, Uluzzian).

Another late feature of the MP in the Balkans in an increase in denticulate and
notched occurrence at several sites. An increase in denticulate tools has been recently
associated with discoidal core reduction system where assemblages showing
predominance of this flaking systems and denticulate tools represent a distinct group
in SW France, either related to specific subsistence practice (Delagnes and Rendu, 2011)
or cultural choices of a group (Jaubert, 2010; Jaubert et al., 2on1a). It has long been
acknowledged that denticulates and notches can resemble pseudo-tools and that their
high frequency is not necessarily a result of intentional edge modification. At various
sites in Europe and Asia, assemblages with unintentional damage modifications
resembling retouch that have been classified as Denticulate Mousterian have put into
question the existence of the facies itself (Caspar et al., 2005; Kolobova et al., 2012;
Theodoropoulou, 2008; Thiébaut, 2005, 2010). At Crvena stijena, Level XIII has been
thought of as a reference assemblage for Denticulate Mousterian, but the increase in
denticulate tools appears in the context of a greater presence of edge damage overall
and a coarse sedimentological substrate that would inflict more extensive damage on
flake edges (Chapter 4). Similar concern has been raised for other sites (e.g., Pesturina
cave (Muxamnnosuh and Munomesuh, 2012)). That said, this increase in denticulates is
not necessarily and always a result of an increased damage on the edges. An abundance
of tools of less ‘formal’ type, such as retouched flakes, denticulates and notches, occurs

in late MP assemblages.

Overall, the MP in the Balkans shows a limited array of industrial variation that
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is expressed in a few points: 1) the introduction and use of various blank production
methods in the early phases of the MP; 2) geographical variation, mainly expressed in
the presence of bifacial technologies in the east and the north and the lack of Charentian
(Quina-like methods) in the east of the peninsula; 3) a limited set of flaking methods in
the late stages and more ‘opportunistic’ character of technology. Other than that, to a
large extent, and as evidenced at stratified sites (Crvena stijena, Klissoura, Bioce,
Temnata dupka, Kozarnika, etc.), the industries can be characterized as rather
homogeneous with very little variation in flaking methods and toolkit structure. Several
factors are considered to influence the variation in technological behavior in time and
space, with two factors often contrasted: cultural transmission of technological
knowledge on one hand and adaptation to environmental conditions and foraging

behavior on the other.

From the tool life-history perspective, flaking methods produce blanks of
different morphologies and potentially different functional properties (Delagnes et al.,
2007; Meignen et al., 2009). Blank production methods were directed towards acquiring
blanks of preferred properties and qualities, for instance, for their potential for repeated
resharpening. A large part of Mousterian variability can be explained by interrelated
aspects of morphological trends in blank selection following patterns of tool use and
discard (Baumler, 1987; Braun, 2005; H Dibble, 1991; Kuhn, 1992; Meignen et al., 2009).
Which one hominins used would largely depend on needs that may arise in a given
foraging context. Technological systems would be structured to suit the organization of
group movements in the landscape relative to the seasonality and selectivity of hunting
practices (Delagnes and Rendu, 2011; Hovers and Kuhn, 2006; Kuhn, 1995), reflected in
different life history strategies (Meignen et al., 2009). Levallois blank production follows
a strategy of producing new edges by generating more predetermined blanks with not a
lot of potential for subsequent reshaping, and with short use-life. Methods such as
Quina rely on heavy modification of tools through resharpening and thus prolongating
the use life of a tool, while extensive core preparation is not a significant component.
Here, transportability and the potential for mobility of the products are the key; Quina
blanks, as well as bifaces, are products with extended use lives and higher

transportability, while Levallois blanks have low transportability. Features of discoidal
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flaking on the other hand are: opportunistically extending the use life of the cores and
obtaining more fresh edges by producing more blanks, without much concern for
predetermination and standardization of their shape, and without extensive

resharpening (Delagnes and Rendu, 2011; Meignen et al., 2009).

In the early glacial in several sites in the Balkans, blank production methods were
oriented towards producing both Levallois products and thick cortical/naturally backed
blanks (level XVIII at Crvena stijena (Chapter 3), Zobiste, Krapina, etc.). Both types of
blanks were mainly used for scraper production, suggesting parallel production and use
of products with different potential for transport and functional properties. In the Later
MP, as it is shown in many sites (Chapter 5), there is tendency towards less Levallois
and a more frequent use of less prepared centripetal flaking methods followed by a shift
in toolkits - scrapers are less relevant and denticulate tools slowly take over. Such
changes may correspond to a different mobility patterns and organization of

movements in the landscape (Delagnes and Rendu, 201m1).

On the other hand, if different flaking methods do tightly correlate with
subsistence and mobility patterns, that needs to be demonstrated. As some argue,
archaeologists tend to overemphasize the correlation of subsistence practices and
technological behavior when the latter is responding to the former, and show evidence
of the two aspects not changing concomitantly in the archeological record (Hovers and
Belfer-Cohen, 2020). The Quina concept in SW France is associated with the
exploitation of migratory animals (reindeer) in cold climatic phases, but a similar
technological concept has been used in different climatic contexts and in association
with hunting different ungulate species (e.g., Roksandic et al., 2011). Large-scale analyses
of the association of technological behavior and hunted fauna showed trends in time
and space; however, these associations are rarely exclusive (Discamps et al., 2011). In the
example of Crvena stijena and Klissoura (Morin and Soulier, 2017; Starkovich, 2017),
faunal compositions do not vary much throughout their long sequences, suggesting
more or less constant environmental conditions, that do not necessarily require
significant adaptations but rather moderate adjustments in technology. Even if raw

material circumstances remain constant and technologies and toolkits are similar,
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changes in how settlement is organized in the landscape can be reflected in the lithic
assemblages through different patterns of transport, reshaprening, etc. (e.g., Soressi,

2004).

At a broader scale, nevertheless, differences in MP technological behavior
potentially stem from demography and the related patterns of cultural transmission
which affect the levels of material culture homogeneity and the rate at which
innovations appear (Hovers and Belfer-Cohen, 2006; S. L. Kuhn, 2013; Powell et al., 2009;
Premo and Hublin, 2009; Premo and Kuhn, 2010; Shennan, 2000). Novelties were
present in the early MP, but the later MP sees a reiteration of already known options
and the pace of technological change is slower. One can invoke demographic factors,
especially having in mind the lower population densities of Neandertals and the
bottlenecks they experienced (Bocquet-Appel and Degioanni, 2013; Briggs et al., 2000;
Churchill, 2014; Degioanni et al., 2019; Green et al., 2010; Krause et al., 2007; Priifer et
al., 2014), in particular during MIS 4. Homogeneity of technological behavior is expected
if populations are small, isolated and not well connected (processes would be similar to
a drift); innovations would be generated at a slower rate and not have a chance to spread
widely, while some behaviors will be lost (Premo and Kuhn, 2010; Richerson et al., 2009;
Shennan, 2000). Potentially, demographic factors might have played an important role
in how technological variability is structured in time and space in the Balkans. If the
south of the peninsula had small populations that were isolated, likely due to
topography of the peninsula, the homogeneity of industries (e.g. Crvena stijena, Bioce,
Klissoura, etc.) could be in line with such demographic picture. Trends such as the
reduction of the use of methods like Levallois in the later MP can be understood, on the
one hand, as a loss of technological knowledge related to it, but on the other hand, a
contextual change triggered by the subsistence/mobility practices that call for more
expedient technological behavior. Potentially, geographical patterns in industries —
presence of bifaces in the eastern regions only, lack of Quina/Charentian in the east —
can be seen through the prism of demography and geographical barriers (Balkan
mountains) that might have played a role in the distribution of certain technologies.
Some have, however, expressed that uni-directional causality between technological

change/complexity and demography (Collard et al., 2013; Vaesen et al., 2016) should be
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taken cautiously, since some ethnographic examples of hunter-gatherers do not show

this causal link.

7.4 LOW DENSITY OF PALEOLITHIC RECORD — LACK OF RESEARCH OR
OCCUPATIONAL GAPS?

The MP record in the Balkan peninsula, or the Paleolithic record in general for
that matter, is disproportionately sparse compared to some other regions of Europe.
Main factors that could cause such discrepancy are comparatively less intensive research
in the Balkans and the demographic differences in the Paleolithic occupations across
the continent. Geological factors can likewise be considered, as some geological
processes could have removed sediments or remains of human activities. All these
factors affect how many sites from a particular time period are discovered; however, it
is indicative that the densities of archaeological remains at Balkan sites are also rather
low. Exception are some sites in the south of the peninsula (e.g. Klissoura). While the
overall number of sites and the amount of remains are indicative of population density
(Conard et al., 2012; Mellars and French, 2011, 2013) they are not correlated directly and
in a straightforward way (DogandZi¢ and McPherron, 2013). On the other hand, high
non-human carnivore activities at many sites suggests that they might have dominated
the landscape, which is possible if hominins demographic density was low (e.g., Kuhn

et al., 2014; MiloSevi¢, 2020).

One way to test the reasons behind the sparce record - at least rule out the
research intensity factor - is to conduct more fieldwork directed towards discovering
Paleolithic sequences would most certainly contribute to answering the question of
relatively sparce record. In recent decade more fieldwork has been conducted in the
Balkan region that resulted in the discovery of new Paleolithic locations (Harvati and
Roksandic, 2016; Karavani¢ et al., 2017; Mihailovi¢, 2014b; Tourloukis and Harvati, 2017).
With the same goal, a survey has been conducted in central Serbia (Chapter 6). The
focus here was to discover MP and early Upper Paleolithic (EUP) occupations. The
strategy was to follow the distribution of the known MP and EUP sites and delineate
areas with higher chance of finding sites evidencing occupations from these time

periods. Known MP locations are scattered over different geographical areas and varied
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topographic features, while the EUP seem rather restricted to the river valleys related
to the Danube and its tributaries (Conard and Bolus, 2003; Mihailovi¢ et al., 2011).
Therefore, to increase chances of finding human occupations that also include EUP, the

survey target areas should cover this zone (Chapter 6).

Survey has been conducted in the Resava river valley in eastern Serbia, some 100
km south of Danube. Resava is a tributary to Velika Morava, one of the largest tributaries
of the Danube. It is a carstic area where caves have been researched by geologists and
speleologists, yet, not intensively researched from an archeological perspective (Purici¢,
1990). The area encompasses diverse topographies, both valleys close to the wide valley
of Velika Morava and the higher elevation mountainous region. Nearly 40 caves and
rock shelters have been visited during one survey season, four have been tested the
following year, 2 out of them, Bukovac and Orlovaca, were in focus for further

excavations.

The results published (Chapter 6, DogandZi¢ et al. 2014) and subsequent work at
these two caves contain Pleistocene record spanning from the MP (Orlovaca Level 4),
Aurignacian (earlier phases at Orlovaca Level 3 and most likely later Aurignacian at
Bukovac Layer 3), to the Gravettian (Bukovac Layer 2). This work is still in progress and
hopefully with interdisciplinary efforts, the results of this project will contribute to
tightening the chronology of MP and UP in the region, and address the occupational

intensity and subsistence practices through time.

7.5 FUTURE DIRECTIONS

Lastly, based on this evaluation of the MP record of the Balkans, we can put

forward a few research questions to be tackled with new analyses and fieldwork.

Variability of lithic industries. One of the major tasks for a better understanding

of MP variability in the Balkans is to inspect more closely the association of
technological methods and typological aspects of assemblages and industries. One such
task relates to further disentangling of taxonomical units in use in the Balkans. For
instance, under the “Charantoid” umbrella (Kozlowski, 1992), we see industries with

high scraper production but varied flaking methods, i.e., variable use of Levallois and
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the presence of cobble cores for the production of naturally backed blanks. Any scraper
rich assemblage is designated as Charentian, even when its technological background is
unclear; e.g., surface-collections (Vujevié et al., 2017). On the other hand, industries with
similar flaking methods have been named differently (e.g., Pontinian and the
Charentian - southeast version). The use of the size-related denominator in the
Micromousterian is another example of unclear taxonomic grouping of industries given

that size can be caused by many factors.

The typological variability of the Balkan MP is reflected in the variation in tool
types — primarily scrapers - that results from different resharpening intensities. For
instance, earlier MP assemblages are rich in scrapers but the rate of tool production and
edge modification seem to differ between assemblages. In later MP both scraper
reduction and tool resharpening are less common. Therefore, evaluating tool reduction
intensity in an assemblage is an important task before addressing reasons behind
variable tool production and resharpening. To tackle these issues we need to work on
better understanding flake formation to be able to improve our techniques for flake size

prediction and further estimate the resharpening amount.

The association of Crvena stijena’s Denticulate Mousterian with coarse gravel
substrate and the consequential high edge damage frequency (Chapter 4) suggests
further investigation of other sites with high percentages of denticulate and notched
tools where the potential taphonomic background may be influencing the took-kit
structure (Temnata Dupka, Vindija, Mujina pecina, Pe$turina). Once taphonomic
factors have been ruled out, it remains to be evaluated whether the high frequency of
this tool type is to be understood as a feature of Late MP, whether it only reflects lower
scraper production, and whether there is a particular association with flaking methods
and other behavioral aspects (mobility, subsistence) (Delagnes and Rendu, 2013

Discamps, 2014; Jaubert et al., 20u1b; Thiébaut, 2010).

Another avenue to explore is regional variation in industrial variability across the
Balkan peninsula. In particular, are we confident enough about the distribution of

bifacial elements in the northern regions and their lack in the interior of the peninsula?
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Are they associated mainly with open-air sites and if so, what does it tell us about the

subsistence and mobility context of their production and use?

In the context of the population replacement in MIS 3, it remains to be further
explored how late MP industries are related to transitional industries or the Initial
Upper Paleolithic. For instance, in the south, the late MP contains some elements of
Uluzzian, which is apparently associated with H. sapiens (Benazzi et al., 20m1). In the
north, the Initial Upper Paleolithic at Bacho Kiro, that bears some similarities with the
underlying MP (Tsanova, 2008, 2012; Tsanova and Bordes, 2003) is associated with H.
sapiens (Fewlass et al., 2020; Hublin et al., 2020). Looking in the late MP for examples
of the distinctive elements of these new industries could help resolve questions of
potential continuity or transmission between them (Mihailovi¢ and Whallon, 2017;
Peresani et al., 2016; Ruebens et al., 2015). Likewise, it is worth examining the bifacial
elements in the north and the east of the peninsula and their potential relationship with

transitional industries such as the Szeletian.

Last, but not the least, if there are trends in time and space in the Balkan MP that
partially correspond to developments and changes in the MP in other parts of Europe,
how are we to disentangle the broad trends from local and regional variations? For
instance, if trends towards opportunistically oriented technology are noted in the late
MP in many regions of Europe, what does that mean for the adaptation and
connectedness of Neandertal populations? Are many Neandertal groups finding similar

adaptive and technological solutions to similar environmental changes?

Occupational history. Another set of models to be further explored relate to

occupational history and habitation preference in different time periods of the
Paleolithic in the Balkans. The current record, while not as dense as in other regions of
Europe, is sufficient for providing models of human occupations in different time
periods in the Balkans. One major question to be further addressed relates to the notion
of refugia in the Balkans and continuous or intermittent occupation of certain areas.
Thus far, the Balkans has been considered a refugium in its entirety; however, it would
be beneficial to address this question with consideration of different topographic,

environmental, and climatic characteristics of different regions of the peninsula and
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examine whether there are more favorable areas, e.g. Mediterranean coast (as long
sequences of Crvena stijena and Klissoura would suggest) or can we expect micro-
refugia in the interior of the peninsula. Second, a better chronological resolution would

most definitely contribute to the question of the Neandertal presence in MIS 4.

An interesting avenue for future research is to examine the differences in
habitation preferences relative to topography and site location, from the Lower to the
Upper Paleolithic. The pattern emerging from the available data suggests that MP
hominins occupied varied topographic and environmental areas including karstic areas
in sometimes higher elevations as well as lower valleys. That said, the central regions of
the Balkans still remained relatively underexplored, with only a handful of MP sites
found in the mountainous areas. This is contrary to the Lower Paleolithic, which is
mainly present on low elevations and on river terraces, and contrary to the early Upper
Paleolithic, which again sees a “preference” for low elevation regions in the river valleys,
along the northern fringes of the peninsula and the Mediterranean coast. Further focus
on how these changes might correspond to subsistence and mobility patterns will help

elucidate this apparent pattern.

This geographical delineation is of particular importance for understanding the
time period of late Neandertals and their replacement by modern humans in this part
of Europe. To confirm the pattern of modern human habitation along the valleys, a GIS
model of the least-cost path for the dispersal trajectory of the incoming populations is
an avenue worth pursuing, in order to test the reality of the pattern already observed. It
is to be further investigated whether such a pattern relates to subsistence practices or
potentially to demographic circumstances (e.g., avoidance) (Mihailovi¢, 2019) in case
there was a contemporaneous occupation of this region by Neandertals and modern

humans (Hublin et al., 2020).

A better understanding of the habitation preferences in different time periods
would help us propose favorable areas for human occupation where we might expect
more continuous presence, which, in turn, will provide direction for future surveys and
the search for new Paleolithic stratified sites. For instance, one such area might be the

valley of the Velika Morava river as it represents a “transitional” zone encompassing

314



both lowlands and higher elevation areas and a migration route for large herbivores
(Duci¢ and Radovanovi¢, 2005; Forsten and Dimitrijevic, 2003). In this zone, sequences
containing MP, Aurignacian and Gravettian occupations have been discovered (Chapter
6, Dogandzi¢ et al. 2014). The discovery of Aurignacian occupation in an area that is not
only higher in elevation than average for an Aurignacian site (40om), but much further
south from the Danube valley, will certainly contribute to a better understanding of the
dynamics of the H. sapiens occupation and to questions related to the chronological

relations of their and Neandertal presence in the area.

Needless to say, more fieldwork is needed to be able to evaluate the reasons
behind the low density of Paleolithic record in the Balkans. Survey conducted as a part
of work has shown that more sites can certainly be located. Indeed, surveys conducted
often result in the discovery of many sites of ephemeral occupations (with only a
handful of finds) (e.g., Kuhn et al., 2014; Mihailovi¢ et al., 1997). The combination of
surveys and predictive modeling will help build a more solid picture of the intensity of
human occupations in different time periods, its relation to topography, subsistence

practices, migrations.
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