Journal of Paleolithic Archaeology (2023) 6:12
https://doi.org/10.1007/541982-023-00140-4

™

Check for
updates

The Beginning of the Early Upper Paleolithic in Poland

Andrea Picin’2® . Damian Stefanski*® - Magda Ciesla*
Pawet Valde-Nowak*

Accepted: 28 March 2023
© The Author(s) 2023

Abstract

Research on the timing of Homo sapiens dispersals in Central Europe is pivotal
for understanding the behavioral trajectories of human adaptation to low biomass
environments and cold climates. Previous studies on the Early Upper Paleolithic of
Poland described a different scenario from the European panorama characterized by
the local development of a laminar/lamellar technology from the foregoing Middle
Paleolithic and the coexistence of different Aurignacian variants after 35 ka BP. In
this paper, we examine this technical diversity by reassessing and revising the chron-
ological and technological information of the key Aurignacian sites in Poland. Our
study reveals that the distinctive techno-typological features of the different Aurig-
nacian types are most likely the result of the mixing of artifacts from different chro-
nologies. In our view, Poland was visited intermittently by Homo sapiens since the
Early Aurignacian. The deterioration of the climatic conditions during the second
half of MIS 3 converted the Polish territories into a satellite area of the Aurignacian
settlement system.
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Introduction

A debated topic in human evolutionary studies is the nature and the timing of the
dispersal of Homo sapiens from Africa to Eurasia and the subsequent interaction
and substitution of the indigenous local populations (Bae et al., 2017; Benazzi et al.,
2015; Dennell & Petraglia, 2012; Hublin, 2015; Hublin et al., 2020; Picin et al.,
2021, 2022; Wedage et al., 2019). In Europe, the earliest migration of Homo sapiens
that marks the beginning of the Initial Upper Paleolithic (IUP) is associated with a
new lithic industry that appeared at ~ 50 ka in the Levant (Boaretto et al., 2021; Gor-
ing-Morris & Belfer-Cohen, 2020) and then spread at~48/46 ka into Bulgaria (Few-
lass et al., 2020; Talamo et al., 2023; Tsanova, 2008) and Czech Republic (Priifer
et al., 2021; §krd1a, 2013). In concomitance with this first dispersal, new techni-
cal behaviors (e.g., Szeletian, Chatelperronian, Lincombian-Ranisian-Jerzmanowi-
cian (LRJ)) emerged in the Neanderthal territories after more than 300 ka of tech-
nological stability (Carrién & Walker, 2019; Kuhn, 2013; Picin, 2018; Picin et al.,
2013; Torre et al., 2013; Tuffreau, 1976; White & Ashton, 2003). Whether these
improvements were the result of a process of acculturation of Neanderthals by the
new groups of Homo sapiens or were developed independently by Neanderthals is
still a matter of debate (Bar-Yosef & Bordes, 2010; d’Errico et al., 1998; Flas, 2011;
Gravina et al., 2018; Hublin et al., 2012; Mester, 2014; §krdla, 2017; Welker et al.,
2016; Zilhao, 2012). The main issue in this discussion is the absence of human fos-
sils in clear association with the transitional industries which makes it difficult to
unequivocally decide whether the producer of these new stone tools were Neander-
thals or Homo sapiens (Bailey et al., 2009).

Because of its restricted geographical extension, the European IUP is interpreted as
a failed migration, and only after~42 ka, Homo sapiens expand rapidly from the Bal-
kans to Central-Western Europe, Italy, and the Iberian Peninsula (Hublin, 2015; Mel-
lars, 2005). This second dispersal is named Aurignacian and comprises a succession
of two culturally distinct variants: the Proto-Aurignacian (or Aurignacian 0), found
mostly in the regions facing the Mediterranean Sea, and the Early Aurignacian (or
Aurignacian 1), scattered along the upper Danube River and western France (Mellars,
2005). The Proto-Aurignacian always underlies the Early Aurignacian suggesting that
it is the older technological background from which the successive laminar technical
behaviors arose (Zilhao, 2007). However, recent chronological reassessments of some
key sites in Central Europe (Higham et al., 2012; Nigst et al., 2014) and south-eastern
France (Barshay-Szmidt et al., 2018) point out a rough contemporaneity between the
two facies fostering intense discussions (Banks et al., 2013a, b; Higham et al., 2013;
Teyssandier & Zilhdo, 2018). In this perspective, some authors propose a short chro-
nology for this cultural succession placing the Proto-Aurignacian between 41.5 and
39.9 ka cal BP and the Early Aurignacian between 39.8 and 37.9 ka cal BP (Banks
et al., 2013a, b). Conversely, others place the beginning of the Early Aurignacian
before the Heinrich 4 event (H4) at 43.5 ka cal BP at Willendorf IT AH 3 (Nigst et al.,
2014) or at 42.5 ka cal BP at Geiflenklosterle AH III (Higham et al., 2012, 2013).

This issue of a chronological overlap or succession of the Proto-Aurignacian
and Early Aurignacian has also major implications on the behavioral adaptability

@ Springer



Journal of Paleolithic Archaeology (2023) 6:12 Page 3 of 51 12

of Homo sapiens newcomers to the European ecological conditions. While the
expansion of Homo sapiens from the Levant and the spread of the Proto-Aurig-
nacian across the western Mediterranean are generally associated with phases of
relative climatic ameliorations (Miiller et al., 2011), some authors suggest that the
H4 (40.2-38.3 ka) was the climatic driver that stimulated the technological change
from the Proto-Aurignacian to the Early Aurignacian (Banks et al., 2013a) and the
development of the split-based points (Tejero, 2014). Conversely, others postu-
late that these early groups, arriving with an Early Aurignacian toolkit before the
H4, were fully capable of exploiting cooler steppe landscape (Higham et al., 2012;
Nigst et al., 2014).

The discovery of fossils of Homo sapiens at Bacho Kiro (Hajdinjak et al., 2021;
Hublin et al., 2020) and Pestera cu Oase (Trinkaus et al., 2003), as well as early forms
of lamellar production in Bulgaria (Tsanova, 2008) and then in northern Italy, Aus-
tria, and southern Germany (Higham et al., 2009, 2012; Nigst et al., 2014; Uthmeier,
1996), support the hypothesis that the Danube River acted as the main corridor of dis-
persal facilitating the expansion into the western regions (Conard & Bolus, 2003). In
the current scenario, Homo sapiens is thought to have spread rapidly westwards from
the upper Danube to the Po Plain and Swabian Jura reaching successively western
France and the Iberian Peninsula (Benazzi et al., 2015; Higham et al., 2011; Talamo
et al., 2012, 2020; Wood et al., 2014). Conversely, the incursions into the east were
limited to the Carpathian basin (Chu, 2018; Davies & Hedges, 2008; Demidenko
et al., 2017, 2020; Nejman et al., 2017; Wright et al., 2014) and Crimea (Demidenko,
2014). The expansion in other regions above 49° latitude north seems to be uneven as
dispersals in Belgium and England took place at 37 ka BP (Dinnis, 2012; Dinnis &
Flas, 2016) whereas in other areas of Central Europe occurred only well after 35 ka
BP suggesting that these territories were an ecological barrier or occupied by other
groups (e.g., LRJ) (Flas, 2015; Koztowski, 2002; Terberger et al., 2003). However,
lamellar technology and bone tools are documented between 45 and 41 ka BP at 51°
latitude north, at Kostenki 14 layer IVb and Kostenki 17 layer II (Anikovich et al.,
2007; Dinnis et al., 2019b) whereas, at~38—40 ka BP, the assemblages of Kostenki 14
(Markina Gora) and Kostenki 1 level III show many affinities with the Early Aurigna-
cian of Central Europe (Hoffecker et al., 2016). This latter evidence reveals the broad
behavioral adaptability of Homo sapiens to low biomass environments implying that
the archaeological record of early settlements in the Central-Western European Plains
could have been hampered by the lack of extensive investigations, or by the low reso-
lution of the old excavation methods.

In this context, Poland is a crucial area for investigating this issue because after
long-term settlements by Neanderthals (Cyrek et al., 2014; Valde-Nowak & CieSla,
2020; Valde-Nowak & Nadachowski, 2014; Valde-Nowak et al., 2016; Wisniewski
et al., 2013), the appearance of Szeletian (Bobak et al., 2013; Poltowicz-Bobak et al.,
2013), Jerzmanowician (Chmielewski, 1961; Flas, 2011; Krajcarz et al., 2018), and
Zwierzyniecian (Stefariski, 2018) it is thought that Homo sapiens crossed the Mora-
vian Gate only during the late phase of the Aurignacian (Koztowski, 2002; Sachse-
Koztowska, 1978) leaving the territory deserted for several millennia. In Poland, 16
Early Upper Paleolithic (EUP) sites scattered between the neighborhoods of the city
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of Krakéw, the Krakéw-Czgstochowa Upland, the Western Carpathian Mountains,
Lublin, and Upper Silesia are documented (Koztowski & Koztowski, 1996; Masojé
& Bronowicki, 2003; Sachse-Koztowska, 1978). Previous recapitulatory works
highlighted the presence of four main Aurignacian variants in Poland: (1) the Zwi-
erzyniec type — characterized by higher percentages of burins over endscrapers and
retouched tools; (2) the Piekary type — characterized by higher percentages of end-
scrapers over burins; (3) the Géra Pulawska type — typified by the higher amount of
end-scrapers, Dufour bladelets and few burins; (4) the OlSeva Type — characterized
by few artifacts and massive bone and mammoth tusk points with an unsplit base of
Mladec type (e.g., Mamutowa Cave) (Chmielewski, 1975a; Koztowski, 1966, 1983;
Koztowski & Koztowski, 1975; Sachse-Koztowska, 1978). Following this subdivi-
sion, Géra Putawska was associated to the Proto-Aurignacian (Krems-Dufour facies),
the Zwierzyniec and Piekary variants were related to the Typical Aurignacian (nowa-
days known as Late or Recent Aurignacian) whereas the OlSeva variety was intended
to represent low density lithic assemblages with bone/ivory points from caves sites
(Koztowski, 1983; Koztowski & Koztowski, 1975, 1977; Sachse-Koztowska, 1978).
Unfortunately, the assemblage of Géra Putawska I was lost during World War II, and
it is known only from the drawings made by Krukowski (1939). Recently, the assem-
blage of Goéra Putawska II has been ascribed to a new variant of the Evolved Aurig-
nacian named Goéra Pulawska-type (Demidenko et al., 2017) whereas the industry of
Piekary Ila level 6 and Krakéw-Ksigcia Jozefa Street layer II have been attributed to
a non-Aurignacian UP rooted in the prior Middle Paleolithic (Sitlivy, 2016). In this
panorama, the emergence of the Aurignacian in these territories appears to be het-
erogeneous in comparison with the other European areas and characterized by diver-
sified toolkits and technologies. In this paper, we aim to disentangle the beginning
of the EUP in Poland reviewing the techno-typological features of the main Aurig-
nacian sites located at the Krakow Gate, the Krakdw-Czgstochowa Upland, and the
Western Carpathian Mountains (Fig. 1). We provide an updated analysis of the lithic
assemblages of Krakéw-Zwierzyniec 1 trench III, Krakéw-Ksigcia Jozefa Street layer
II, Piekary Ila level 6, Stajnia Cave, and Obtazowa layer VIII. Moreover, we revise
the data published for other sites (Krakéw-Spadzista Street, Piekary IIE, Mamutowa
Cave, and Deszczowa Cave). We aim to compare the Polish data with the chrono-
cultural models that are currently used for distinguishing the Aurignacian phases in
Central-Western Europe (Bon, 2002; Conard & Bolus, 2006b; Dinnis et al., 2019a;
Teyssandier, 2007; Zilhdo, 2011). In this way, we intend to outline the patterns of
dispersals of Homo sapiens in a region that, in the last decades, has been overlooked
from broad-scale scenarios.

The Techno-typological Development of the Aurignacian
A wide consensus supports a diachronic development of bladelet and microblade
technologies and stone tools in the Aurignacian, and interprets these techno-typo-

logical innovations as strict successions of chrono-cultural markers (Chiotti, 2005;
Hahn, 1977; Le Brun-Ricalens & Bordes, 2005; Le Brun-Ricalens et al., 2006;
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Fig. 1 Map of Poland (a) and geographical location of the sites mentioned in the text (b—c): 1 Krakéw-
Zwierzyniec 1; 2 Krakéw-Spadzista Street; 3 Krakow-Ksigcia Jozefa Street; 4 Piekary II; 5 Obtazowa
Cave; 6 Mamutowa Cave; 7 Deszczowa Cave; 8 Stajnia Cave

Mellars, 2006; Michel, 2010; Teyssandier, 2008; Zilhao, 2011). However, over the
years, some variability emerged at a regional level, as a reflection of the socio-cul-
tural diversity of the EUP groups (Conard & Bolus, 2006b; Demidenko et al., 2012;
Vanhaeren & d’Errico, 20006), raising the issue of the consistency of this approach,
and if the absence or presence of a diagnostic artifact is necessarily ruling out a
lithic assemblage from “its” chrono-cultural position (Conard & Bolus, 2006b; Flas
et al., 2012; Lucas, 2006). To outline the development of the Aurignacian in Poland,
an updated synthesis of these chrono-cultural trajectories and their inner variability
is presented.

Hitherto the Proto-Aurignacian is characterized by a continuous blade to bladelet
production (Bon, 2002; Teyssandier, 2008). These large bladelets (c. 30-45 mm),
produced by sub-prismatic and sub-pyramidal cores, have generally a straight/
slightly curved profile and often are modified with an inverse/alternate (subtype
Dufour) or a direct bilateral retouch (Font-Yves and Krems point) (Teyssandier,
2008). The Early Aurignacian is instead divided into two independent knapping
strategies (Bon, 2002; Teyssandier, 2008). Unidirectional cores produce large and
robust blades, at times, modified by a steep/scaled Aurignacian retouch and stran-
gled at the mid-section. On the other hand, carinated cores producing small blade-
lets (c. 30-10 mm) with curved/twisted profiles, sometimes retouched into Dufour
bladelet subtype Roc du Combe, characterize the second reduction sequence (Tey-
ssandier, 2008). Other typical features of the Early Aurignacian are also consid-
ered the presence of split-based bone points and a higher amount of endscrapers
over burins (Hahn, 1977). However, this subdivision had been recently questioned
(Bataille & Conard, 2018; Conard & Bolus, 2006a; Falcucci et al., 2017, 2020)
because it is mostly based on evidence from Aquitaine (Bon, 2002), and the long
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sequence of Abri Pataud (Chiotti, 2005) is generally used as the main term of refer-
ence for western and eastern Europe. Lithic knapping is a dynamic process, and,
within the same technological background, some variability in the toolkit com-
position should be expected especially in relation to the productivity of different
environments, foraging strategies, and types of settlement (e.g. long- vs. short-term
occupations, cave vs. open-air site) (Picin & Cascalheira, 2020). In this perspective,
some authors raise the issue that the differences between the Proto-Aurignacian and
the Early Aurignacian are more typological than technological, and regional vari-
ants could reflect different behaviors and foraging needs of the hunter-gatherers’
groups (Bataille et al., 2018; Conard & Bolus, 2006a; Falcucci et al., 2017; Sitlivy
et al., 2014b; Tafelmaier, 2017). Some examples are the presence of carinated
cores in Proto-Aurignacian assemblages in Catalonia (Ortega Cobos et al., 2005),
northern Pyrenees (Barshay-Szmidt et al., 2012; Normand et al., 2009), Cantabrian
region (Maillo-Fernandez, 2005; Santamaria, 2012), and Eastern Europe (Bataille,
2017; Sitlivy et al., 2014a). Furthermore, curved and small bladelets are found
together with straight blanks at Fumane (Falcucci et al., 2017), Mandrin (Slimak
et al., 2002), Istuitz (Normand et al., 2009), and Labeko Koba (Tafelmaier, 2017).
Independent blade and bladelet production are documented in the Proto-Aurigna-
cian at Fumane (Broglio et al., 2005), Mandrin (Slimak et al., 2006), Les Cottés
(Roussel & Soressi, 2013), Grotte du Renne/Arcy-sur-Cure (Bon & Bodu, 2002),
and Isturitz (Normand, 2005). Another issue is split-based points as a marker of the
Early Aurignacian when direct radiocarbon dating on osseous and ivory bone tools
shows a chronological overlapping with other point forms (e.g., Mlade¢ points)
(Davies et al., 2015).

The end of the Early Aurignacian and the transition to other stages is concomitant
with the development of new knapping strategies and retouched tools (Hahn, 1977).
However, these changes in the toolkit compositions are not homogenous and some
variability is recorded. In some sites of western France and Belgium, the presence
of asymmetrical nosed endscrapers has been classified as Middle Aurignacian (c.
37-35 ka BP) (Anderson et al., 2018; Chiotti, 2005; Flas, 2015; Michel, 2010)
whereas in other regions, the transition from the Early Aurignacian to the Late (or
Recent) Aurignacian is set at 37/35(?) to~31 ka BP (Higham et al., 2011). In this
phase, the lithic toolkit is characterized by a decrease in the frequency of carinated
scrapers and a rise of microblade cores, such as nosed endscrapers and carinated
burins (busqué and Vachons), for the production of short (c. 10-20 mm) twisted
microblades often modified with an inverse/alternate retouch (‘Dufour bladelets’
Roc-de-Combe subtype) (Chiotti, 2005). Carinated scrapers have narrower scraper
fronts than Early Aurignacian examples (Dinnis et al., 2019a) whereas, at some
sites, large end-scrapers with a retouched truncation (“Caminade scrapers”) are
used for the production of small flakes (Anderson et al., 2016; Caux, 2017). The
shape of organic points increases in variability with types characterized by massive
bases or lozengic morphology (e.g., Mlade¢ or Lautsch points) made of ivory,
bone, or deer antler (Liolios, 2006; Tejero, 2014).

The Final Aurignacian (31 to~29 ka BP) is a phase still poorly documented
due to scarce evidence and sedimentological hiatuses between the last Aurigna-
cian and the beginning of the Gravettian (Higham et al., 2011; Jacobi et al., 2010;
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Moreau, 2010). Generally, there are no foremost techno-typological breaks, and
bladelet and microblade production continue in similar ways as during the Late
Aurignacian, although a tendency towards longer and more rectilinear blanks has
also been recorded (Chiotti, 2005; Pesesse, 2008). Microblades cores still include
busqué and Vachons burins and nosed scrapers while Aurignacian retouch is used
less frequently.

The transition from the Early to the Late Aurignacian is mostly based on
the appearance of carinated burins and, in particular, the busqué burin that is
interpreted as fossile directeur of the novel chronological phase. However, over the
years, different types of carinated blanks were documented in the archaeological
record yielding the classification of some tools/cores at times problematic due to
the overlapping of some features (Almeida, 2001; Hahn, 1977; Kolobova et al.,
2014; Movius & Brooks, 1971; Sachse-Kozlowska, 1978; Sonneville-Bordes &
Perrot, 1954). In this perspective, carinated cores, burin-like cores, and carinated
burins are all artifacts that often are interpreted differently. While a carinated
endscraper is characterized by a front-edge bigger than the length of the bladelets
scars (Movius & Brooks, 1971), a carinated core should display a volumetric
organization and a curved flaking surface aimed to the production of bladelets
(> 12 mm wide) (Kolobova et al., 2014). Demidenko (2012 p. 97) specifies
further the features of a carinated core stating that “the flaking surface is convex
or twisted with a sub-cylindrical or sub-pyramidal morphology, and the length
of the flaking surface should be bigger than the width of the striking platform”.
Moreover, a carinated burin should display more than three burin spall removals
on one burin edge; otherwise, it would reenter the definition of a dihedral burin
(Demidenko et al., 2017).

Within this category, some cores in the archaeological record could resemble
the morphology of burins raising the issue what features separate a carinated core,
a burin-like core, and a carinated burin. Thus far, there is no clear definition for
burin-like core, and often this term is used for implying a burin function on small
narrow-sided or tranche d’un éclat épais cores although use-wear analyses were not
performed (Bataille et al., 2018; Moreau, 2012; Sitlivy et al., 2012). Conversely,
Demars and Laurent (1989 p. 52) define a carinated burin as a “tool generally on a
flake, more rarely on a blade, having a first relatively flat striking platform formed
by one or more burin spalls, opposite to a flaking surface more or less cylindrical,
obtained by a series of bladelet removals, and creating a biseau with a rather curved
delineation”. However, this definition could embrace blanks of several sizes and
morphologies, and the additional use of a threshold of <10 mm for the width of
the flaking surface is useful for separating carinated burins sensu stricto from other
types of carinated “burin-like” cores (Bergman, 1987). Busqués burins differ from
carinated ones for a stop-notch (single or retouched) at the termination of the débit-
age surface that predetermines the length of the bladelets/microblades (Demars &
Laurent, 1989). Lucas (2006) supports a correlation between the carinated and bus-
qués burins proposing that the stop-notch is a technical element for recreating the
longitudinal convexity in a reshaping and reduction continuum.

The other stone tools typical of the late phase of the Aurignacian are the
Vachons burin (Le Brun-Ricalens & Bordes, 2005). This category of burin could
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be made on different types of blanks (e.g., flakes, laminar byproducts, blades), and
it is characterized by a flat striking platform, created by a natural back or by abrupt
direct retouch, opposed to a flaking surface used for the production of microblades
creating a generally acute, or even pointed, plane biseau (Pesesse & Michel, 2006).

Methods

We analyze the lithic material following the chaine opératoire concept, a methodological
framework that defines the reconstruction of the various processes of flake production
from the procurement of raw materials through the phases of manufacture and utilization
until final discard (Inizian et al., 1992; Pelegrin et al., 1988). The categories analyzed
include cores, flakes, blades/bladelets, fragments, and chips (fragments <10 mm). The
cores are analyzed according to their technological characteristics such as the number of
striking platforms, the orientation of the flaking surfaces, and the direction of the blank
removals (Pelegrin, 1995; Pigeot, 1987). Laminar and lamellar items are considered
blanks in which the length is double the width and categorized, according to Tixier,
1963, in blades (width>12 mm), bladelets (width 7-11.99 mm), and microblades
(width <7 mm). The assemblages of retouched tools are analyzed following Demars and
Laurent (1989). Taphonomic analysis of the lithic artifacts was not performed and will
be carried out in the next studies of the assemblages.

The Polish Aurignacian Sites
Krakow Gate

Since the beginning of the twenty-first century, several archaeological sites were
discovered in the southwestern area of Krakow, on the northern slope of the Vistula
River Valley (Fig. 1). The Aurignacian evidence is scattered in different locations
within a radius of about 10 km. In the district Zwierzyniec, on the northern slope
of the Saint Bronistawa Hill, at the interfluve between the Vistula River and its
left-bank tributary, the Rudawa River, the sites Krakéw-Zwierzyniec (Chmielewski
et al., 1977; Sawicki, 1957) and Krakéw-Spadzista Street (Koztowski & Sobczyk,
1987; Sobczyk, 1996) are found. At~4 km upstream along the Vistula River is
located the site of Krakéw-Ksigcia Jozefa Street (Sitlivy et al., 2009) whereas
at~ 10 km on the same riverbank, at the Tyniec Gate, is situated the complex of
Piekary (Morawski, 1975; Sawicki, 1957; Sitlivy et al., 2008).

Krakéw-Zwierzyniec 1

Krakéw-Zwierzyniec 1 is a multi-cultural stratified open-air site located on the
eastern slope of the Bronistawa Hill, at the corner of the intersection between the
Rudawa River and the Vistula River (Fig. 1). Since the postwar years, the site was
intensively exploited for brickworks and, in 1930, A. Jura investigated the area in
different sectors (at the Gate, Point P, Jasiek’s site, and Trench J) (Chmielewski,
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1975b; Jura, 1951a, b). After World War II, Sawicki (1952) started a systematic
exploration of the site, and in 1948, he opened Trench 1 running parallel to the
vertical loess exposure left behind by brickworks. Then, between 1949 and 1957,
Sawicki expanded the excavation on the western side opening trenches 2, 3, 4a, and
4b (Sawicki, 1952, 1957). Successively, between 1972 and 1974, Chmielewski et al.
(1977) carried out other fieldwork at the site to clarify the stratigraphy. A first trench
was opened from the west wall of the Sawicki’s Trench 4a and 4b and another one
between the Sawicki’s Trench 1 and the Jura’s Trench J.

The stratigraphy of the site is composed of a 15-m sedimentary sequence
lying on an Upper Jurassic massive limestone (Lanczont et al., 2015a; Madeyska,
2006). Starting from the bottom, the limestone and the silty sediments remnant
of the ice-dammed lake deposit of the Elsterian Glaciation are overlaid by 2—3 m
of coarse—medium sands (layer 1) and by a 2-m well-developed argic illuvial
horizon (layer 2). The sequence continues with a discontinuous whitish silty
sand horizon (layer 3) of up 20 cm thick, superimposed by a level of silty sands
with a net of veinlets (layer 4), that decreases in thickness as it goes uphill.
Layer 5 is composed of silty sand overlaid by a more clayed horizon (layer 6)
and covered by light brown sandy loess (layer 7) of a thickness of ~40 cm. Layer
8 is a 15-20 cm gleyic level covered by a series of layered loess with some
lenses of sand (layer 9) and another gleyic horizon (layer 10). The succession
of layers 2 and 3 is attributed to the Eemian whereas the series layer 4-10 is
associated with the cycle of MIS 5a—d. The sequence continues with layer 11,
laminated loess sediment dated to the MIS 4, overlapped by a reddish-yellow
layer 12 of 20-30 cm thickness, and a greyish-brown loess layer 13 of variable
thickness. The stratigraphic section ends with a gleyied loess (layer 14), affected
by solifluction processes, superimposed by a 3-5 m thick loess (layer 15)
(Lanczont et al., 2015a; Madeyska, 2006).

Middle Paleolithic lithic assemblages were discovered on top of layer 2 and in
the upper part of layer 3 whereas Szeletian, Zwierzyniecian, and Aurignacian were
found in the interpleniglacial soils embedded between thick loess levels. According
to Sawicki (1957) and Chmielewski et al. (1977), the succession of the archaeologi-
cal finds spans between layer 12, the original horizon of the artifacts and associ-
ated with the Komorniki soil, layer 13 (soil level) and layer 14 (solifluction layer).
Recently, Lanczont et al. (2015a) revised the stratigraphic section of the site and
dated the sequence by a thermoluminescent method. The series of interstadial
soils are dated between 55.6+5.2 ka and 40+5.2 ka whereas a radiocarbon date
on a Piceal/Larix charcoal yielded a range between 42.750 and 41.824 years cal BP
(68.3%) (Table 1). A thermoluminescent date at the beginning of the overlain loess
layer yields an age of 36 +4.7 ka, whereas a sample, located more than 3 m above,
is dated 29.3 +3.8 ka. In these relatively thin interpleniglacial soils, the archaeologi-
cal excavations unearthed large collections of Szeletian stone tools, an arch-backed
point industry, similar to the Uluzzian and named Zwierzyniecian, and hundreds
of Aurignacian artefacts (Chmielewski et al., 1977; Koztowski, 2006; Sachse-
Koztowska, 1978; Sawicki, 1957; Stefariski, 2018). However, due to the slope gradi-
ent towards the Rudawa River and the solifluction processes several artifacts were
displaced from their original positions and mixed. Although some authors analyzed
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the lithic assemblages maintaining the original stratigraphic attributions (Jarosiniska,
2006a; Koztowski, 2002, 2006; Sachse-Koztowska, 1978, 1982a), the combination
of artifacts originating from palimpsests of different ages resulted in collections with
peculiar features (e.g., Aurignacian Zwierzyniec).

Here, we focus on the Aurignacian industry of Sawicki’s Trench 3, the sector that
following the previous taphonomic studies was affected to lesser extent by solif-
luction. In this study, 683 lithic items, related to the laminar and lamellar reduc-
tion, were selected, not including flake and flake fragments that will be looked at in
a forthcoming analysis. The assortment includes blade and bladelet cores, associ-
ated byproducts, and retouched tools (Tables 2, 3, and 4). The raw material used
at the site is Upper Oxfordian chert, abundant in the area. In the core assemblage,
the discovery of some tested pebbles documents the technical strategies used during
the early stages of the knapping reduction (Table 2). In the beginning, the striking
platforms are created by removing one lateral portion of the nodule or by detach-
ing a few thick cortical flakes. The striking platforms are crude and flat without
any rounding or preparation of the charniéres with the débitage surfaces. Then, the

Table 2 Total number and

percentage of the cores at N %
Krakéw-Zwierzyniec 1 trench 3 Preforms Pre-core 12 85
Pre-core fragment 2 1.4
Blade core Unidirectional 12 8.5
Unidirectional fragment 2 1.4
Bidirectional 5 3.5
Narrow-sided 8 5.7
Narrow-sided fragment 2 1.4
Wide-face flat 2 1.4
Wide-face flat fragment 1 0.7
Multi-platform 6 4.3
Undetermined fragment 18 12.8
Bladelet core Unidirectional 3 2.1
Unidirectional fragment 1 0.7
Triangular convergent 1 0.7
Narrow-sided 6 4.3
Narrow-sided fragment 1 0.7
Multi-platform fragment 2 1.4
Carinated burin 26 184
Double carinated burin 1 0.7
Carinated endscraper 11 7.8
Carinated core 4 2.8
Carinated core fragment 2 1.4
Core-on-flake 7 5
Undetermined fragment 6 4.3
Total 141 100
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Table 3 Total number and
percentage of the knapping

by-products at Krak6w- Cortical blade 3 0.6
Zwierzyniec 1 trench 3

Cortical blade fragment 7 1.5
Semi-cortical blade 5 1.1
Semi-cortical blade fragment 30 6.4
Crested blade 1 0.2
Core—edge removal blade 3 0.6
Blade 21 4.4
Blade fragment 197 41.7
Semi-cortical bladelet 1 0.2
Semi-cortical bladelet fragment 1 0.2
Bladelet 28 5.9
Core—edge removal bladelet 1 0.2
Burin spall 1 0.2
Bladelet fragment 89 18.9
Semi-cortical microblade fragment 3 0.6
Microblade 14 3.0
Core—edge removal microblade 1 0.2
Microblade fragment 30 6.4
Burin spall 2 0.4
Rejuvenation flaking surface 10 2.1
Flank 3 0.6
Tablette 6 1.3
Tablette fragment 9 1.9
Knapping accident 6 1.3
Total 472 100

flaking surfaces are configured by the removals of a few cortical blades or by the
creation of a longitudinal crest. All pre-cores retain most of the cortical surface and
are largely unexploited.

Once the striking platform and the flaking surface were prepared, the laminar
reductions branch out in different categories of core (Table 2). The category most
common is unidirectional in which cores are exploited by a semi-rotating (demi-
tournant) method (Fig. 2 no. 1). These artifacts are characterized by the unidi-
rectional reduction from one striking platform along the longitudinal axis of the
pebble. The morphology of the cores is sub-prismatic (n=7) and sub-pyramidal
(n=35). The striking platforms are generally flat and re-shaped by few unidirec-
tional or centripetal detachments. The surfaces opposed to the flaking surfaces
are often cortical or thinned by removing some invasive flakes. The lateral con-
vexities are cortical, taking advantage of the natural morphology of the block,
or created and maintained through the opportunistic detachment of flakes from
the striking platform or the débitage surface. The exploitation of a large part of
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Table 4 Total number and

percentage of the retouched N %

tools at KralféW—Zwierzyniec Aurignacian blade 3 28

1 trench 3 (* the number of

carinated burins was counted Retouched blade 14 13

also in Table 2) Dufour bladelet fragment 1 0.9
Marginally retouch bladelet 1 0.9
Endscraper 31 28.7
Scraper 3 2.8
Axial burin 1 0.9
Axial burin dihedral 2 1.9
Axial burin dihedral dejete 1 0.9
Axial burin on a transverse break 1 0.9
Axial burin on transverse burin facet 1 0.9
Angle burin simple 1 0.9
Angle burin on transversal break 6 5.6
Angle burin on truncation 2 19
Angle burin on endscraper 1 0.9
Dihedral burin 7 6.5
Dihedral burin dejete 1 0.9
Dihedral burin on a retouch blade 1 0.9
Dihedral burin on a transverse break 1 0.9
Carinated burin* 26 24.1
Double carinated burin* 1 0.9
Multiple burin 1 0.9
Fragment 1 0.9
Total 108 100

the block is aimed at the production of large blades although in three cores some
bladelets were also produced.

In five cores, the semi-rotating method is carried out by using two opposite
striking platforms (Table 2, Fig. 2 nos. 3—4). In four examples, the production
is bidirectional whereas, in the last core, the second striking platform is used for
continuing with the reduction instead of reconfiguring the convexity of the flak-
ing surface. The technical expedients of preparing the striking platform and main-
taining the lateral convexity are very similar to those used for the unidirectional
method. However, the morphology of three cores is sub-cylindrical, due to the
broadening of the débitage surface, whereas the other two artifacts have a sub-
prismatic shape. In one core, blades and bladelets were produced simultaneously.

At times, when the maximal convexity of the flaking surface is reached and
the removal of a plunging blade would be necessary for reconfiguring the débit-
age area, the knappers rotated the cores of 90° or 180° and exploited the vol-
ume from other independent striking platforms. In this category of multi-platform
cores (Table 2), the flanks are generally used as new flaking surfaces shaping the
artifacts in a sub-prismatic morphology.
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Fig. 2 Krakow-Zwierzyniec 1 trench 3: 1 unidirectional semi-rotating blade core; 2 endscraper; 3—4 bidi-
rectional blade core; 5 unidirectional narrow-sided bladelet core; 6 unidirectional narrow-sided blade
core; 7, 12 Aurignacian retouched blade; 8 unidirectional semi-rotating bladelet core; 9 unidirectional
multiplatform blade/bladelet core; 10—11 retouched blade

The second most common category is the narrow-sided cores in which the pro-
duction is restricted only to one narrow side of the block along the longitudinal
axis (Table 2, Fig. 2 no. 6). Generally, the shape of the flaking surface is trian-
gular, and the lateral convexities are maintained by using the natural morpholo-
gies of the pebble or by detaching unidirectional flakes from the main striking
platform or from the backside. Five cores show striking platforms created by few
lateral or centripetal removals and the scar negatives on the flaking surfaces indi-
cate the production of blades of midsize. The other three narrow-sided cores were
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made on thick flakes exploiting one lateral edge of the blanks. The striking plat-
forms are prepared with a few small detachments, and the lateral convexities are
maintained through the thinning of the dorsal surfaces. In two cores, the reduc-
tion is aimed at producing blades whereas in the other six examples blades and
bladelets were detached at the same time. The secondary operative chain includes
wide-face flat cores (Table 2) characterized by the absence of at least one of the
flanks due to the advanced stage of reduction.

In the assemblage, different categories of bladelet cores are also documented
(Table 2). The most numerous group is composed of artifacts in which the flaking
surface is limited to a small side of the core including narrow-sided and carinated
burins artefacts. Narrow-sided cores are made on large flakes or chunks, and their
striking platforms are flat, created by the removal of one or two small flakes or by
using a plain fracture (Fig. 2 no. 5). Generally, one flank is associated with the ven-
tral surface whereas the other flank is prepared through the detachment of few small
flakes shaping the cores in sub-pyramidal (n=4) and sub-prismatic (n =2) morphol-
ogy. In the same group, carinated burins are also included (Fig. 3 no. 2). Morpho-
logically, these artifacts are very similar to the previous ones and differ in the width
of the flaking surface which is smaller than 1 cm. The blanks used for shaping these
burin-like cores are generally flakes and flake fragments whereas very few were
made on blades. The aim of the reduction was the production of straight/slightly
curved bladelets and microblades. Although three carinated burins were made on
retouched blades, busqué burins were not found.

Lamellar production is also carried out with carinated endscrapers and with cari-
nated cores (Table 2, Fig. 3 no. 1, 3—4). Although both categories share similar fea-
tures such as flat striking platforms and broad fronts, the main difference between
them is recorded in the length of the flaking surface that in carinated cores is longer
than the width of the striking platform. In three carinated endscrapers, the front

N(a
(o0

5

Fig. 3 Krakéw-Zwierzyniec 1 trench 3: 1 carinated endscraper; 2 carinated burin; 3 bladelet core; 4 cari-
nated bladelet core; 5 bladelets
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width is bigger than 25 mm (width: 33.1 +6 mm). Typologically, nosed endscrapers
are absent. In one example, the rejuvenation of the flaking surface removed a lateral
portion of the blank creating a notch. However, this knapping accident is posterior to
the bladelet production, and it did not aid in restricting the flaking surface.

In the assemblage, it is worth noting the presence of unidirectional bladelet cores
with sub-prismatic morphologies (Table 2, Fig. 2 nos. 8-9, Fig. 3 no. 3). In this
group, a broken carinated endscraper is characterized by the use of the fracture as a
new striking platform for the production of straight bladelets. Other secondary oper-
ative chains are core-on-flakes (Table 2), typified by the exploitation of the ventral
surfaces for the production of up to three small flakes or bladelets, and a triangu-
lar bladelet core with convergent unidirectional scar removals and a sub-pyramidal
shape. This latter core is atypical in the Aurignacian and shares several features with
the Proto-Aurignacian.

The stage of the nodules’ decortication is underrepresented (Table 3) suggest-
ing that in the early phases of reduction flakes were produced more commonly than
blades. Furthermore, artifacts related to the preparation of the core lateral convexi-
ties and rejuvenation of the striking platforms and flaking surfaces are few (Table 3).
The number of complete blades and bladelets is limited, and most of them are frag-
mented (Table 3, Fig. 3 no. 5). Although large cores are recorded at the site, the
length of unbroken blades is midsize (n=21, length=42.7+17.2 mm). Generally,
these blanks have a straight and slightly curved profile whereas the platforms are
mostly flat and lineal. The number of unbroken bladelets and microblades is also
limited (Table 3), and their length is rather small (bladelet length=20.8 +5.4 mm;
microblade length=16.1 +4.2 mm). Bladelets have generally linear and punctiform
platforms whereas the profile is mostly straight and curved although some twisted
examples are documented. Similarly, microblades have generally lineal platforms
and twisted or straight profiles.

In the retouched tools assemblage, burins are found in higher frequencies fol-
lowed by endscrapers and retouched blades (Table 4, Fig. 2 no. 2, 7, 10-12). Within
carinated artifacts, axial, dihedral, and angle burins are common, whereas in the cat-
egory of endscrapers, a third of the total number is flat. Retouched and Aurignacian
blades are mostly broken, and only one Aurignacian blade shows a strangled pattern
(Fig. 2 no. 12). The group of retouched bladelets includes a proximal fragment of
Dufour bladelet subtype Dufour and a fragment of a marginally retouch bladelet.

Krakéw-Spadzista Street (Krakéw-Zwierzyniec 4)

The Krakéw-Spadzista Street site is located in the eastern part of the Tenczynski
Hump on the northern slope of the Saint Bronistawa Hill (Fig. 1). Since 1968, the
site was investigated in several trenches (A, B+Bl1, B III-IV-V, E, El, F, C, C2)
yielding archaeological evidence from the Aurignacian, Gravettian, and Epigravet-
tian (Drobniewicz et al., 1974; Kozlowski, 1969; Kozlowski & Sobczyk, 1987,
Koztowski et al., 1974; Wilczynski et al., 2015). The stratigraphic sequence is simi-
lar to the sedimentary succession of the nearby site of Krakéw-Zwierzyniec 1. At
the bottom is recorded unit V, a silty-clayed paleosoil dated to the Eemian overlaid
by a loess layer of a variable thickness of 0.3—1.3 m and associated with the MIS 4.

@ Springer



12 Page 18 of 51 Journal of Paleolithic Archaeology (2023) 6:12

Above unit IV, is located unit III, an interpleniglacial soil complex dated to the MIS
3 and composed of silty material (Lanczont et al., 2015b). This unit was convention-
ally divided into two superimposed weakly developed gley soils. The older soil is
composed of silty-clay sediments of ~10-50 cm thickness, truncated by erosional
processes in some sectors. This soil is associated with the Aurignacian level 7 and is
dated by the IRSL method between 38.4+3.4 ka and 32.5+2.8 ka (Lanczont et al.,
2015b). The younger soil is characterized by a light grey silt sediment disturbed by
solifluction. This soil is attributed to the Gravettian and is dated by the IRSL method
between 32.5+2.8 ka and 28.2 + 1.9 ka (Lanczont et al., 2015b). This chronology is
in accordance with the ranges inferred from the samples dated by the radiocarbon
method (29.6-24 ka BP). Above unit III lays unit II, an accumulation of loess of
slope facies, and unit 1, characterized by Late Glacial-Holocene soils divided into 3
sub-horizons. In unit IT of trenches B (III-IV-V) and B + B1 were found the archae-
ological level 5, attributed to the Epigravettian (Wilczynski et al., 2015).

In comparison with the neighboring site of Krakéw-Zwierzyniec 1, the number
of Aurignacian artefacts is smaller and their densities vary between the different
trenches suggesting short stopovers in this area of the Saint Bronistawa Hill (Drob-
niewicz et al., 1974; Koztowski & Sobczyk, 1987; Sachse-Koztowska, 1978; Sobc-
zyk, 1996; Wilczyniski et al., 2015) (Table 5). Trench A is the location with the low-
est number of finds (Table 5) that comprises an exhausted carinated endscraper and a
scraper (Koztowski, 1969). In trench B, the single semi-rotating bladelet core found
is characterized by a flat striking platform and a lateral convexity maintained by the
detachment of flakes from the opposed keel area (Drobniewicz et al., 1974). Con-
versely in trench B1, a study devoted to the typological and functional analysis of
burins revealed the presence of a dozen carinated elements which were reclassified
in this paper into cores, endscrapers and burins (Table 5) (Stefanski, 2004, 2013). In
the assemblage were discovered two narrow-sided bladelet cores, characterized by
a triangular flaking surface and flat striking platforms, and two semi-rotating blade-
let cores (Table 5). The other cores include carinated endscrapers, nosed endscrap-
ers, carinated burins, and one Vachons burin (Table 5). In trench C, lamellar cores
are recorded in higher frequencies with the discovery of carinated endscrapers and
carinated burins whereas the production of blades is limited to two narrow-sided
and one multiplatform core (Table 5) (Sachse-Koztowska, 1978). In this location,
the frequencies of burins are bigger than in the other trenches including dihedral
and angle types. It is worth noting also the discovery of some nosed endscrapers,
a fragment of Dufour bladelet subtype Dufour, and two fragments of marginally
retouched bladelets (Table 5) (Sachse-Koztowska, 1982b). In trench C2, the core
assemblage includes some flake cores, a unidirectional semi-rotating blade core, and
some carinated burins (Table 5, Fig. 6 no. 1-7). The number of unbroken blades is
scanty whereas most of the laminar blanks are fragmented. In this latter collection,
some crested blades (n=5) and secondary crested blades (n=5) are documented
(Wilczynski et al., 2015). Other Aurignacian artifacts include endscrapers, frag-
ments of Aurignacian blades (n=3), and two dihedral burins (Table 5) (Wilczynski
et al., 2015). In trench D, a single unidirectional bladelet core was found whereas
the bulk of the assemblages is composed of débitage byproducts (e.g., flakes, blades,
and fragments) (Table 5). The collection of retouched tools includes retouched
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blades, endscrapers, few burins, and a proximal fragment of Dufour bladelet sub-
type Dufour (Table 5) (Sobczyk, 1996). In trench E1, the laminar/lamellar produc-
tion is attested to by a unidirectional semi-rotating core and a carinated endscraper
(Table 5). The débitage is mostly fragmented while the stone tools are represented
by a single burin on a break made on a flake and a mesial fragment of a retouched
blade (Wilczynski, 2015).

Even if wet sieving was carried out at the site during the excavations, the
amount of bladelets is very small, and only 1 Dufour bladelet in sector C (Sachse-
Kozlowska, 1978) and 1 in sector D were discovered (Sobczyk, 1996). In addition,
although burins are more numerous than endscrapers, the category busqués is absent
(Table 5).

Krakéw-Ksiecia Jozefa Street (Krakow-Zwierzyniec 16)

The open-air site of Krakéw-Ksigcia J6zefa Street is located in the Zwierzyniec dis-
trict of Krakdw, on the northern slope of the Vistula valley (Fig. 1). The archaeo-
logical excavations were carried out between 1998 and 2002 investigating an area
of more than 100 m? (Sitlivy et al., 2009; Zieba et al., 2008). The stratigraphic
sequence of the site is composed 3.5-m-thick sand deposit accumulated during per-
iglacial period (series IV) followed by two units of silty sands (series III), respec-
tively with a thickness of about 1.5-2.0 m (member III-1) and 0.7-1.0 m (member
II1-2), accumulated during alluvial deposition. After this the sedimentary succession
includes stratified silty muds of a thickness of about 1.0-1.5 m (series II), disturbed
at the top by cryoturbations, and covered by eolian loess sediments of 2.5 m (series
I). The archaeological horizons include layer III, attributed to the Middle Paleolithic,
and layers II and I, associated with the Upper Paleolithic. The chronology of the site
is limited to two radiocarbon dates (Sitlivy et al., 2009). One charcoal from Layer
III yielded a range of 49.071-46.475 cal BP (68.2%) whereas another charcoal from
layer II yielded a range of 44.789-43.193 cal BP (68.2%) (Table 1).

The lithic assemblage of Layer II was found in the silty-sands of Member III-
1, confined to a small area of about 6 m2, and includes 618 items and 1571 small
chips (Sitlivy et al., 2009). The core collection comprises 12 cores and a fragment.
The main blade reduction strategy used at the site is the bidirectional semi-rotating
(demi-tournant) method (Table 6, Fig. 4 no. 4, 6). The striking platforms are cre-
ated with few unidirectional detachments from the flaking surfaces and generally,
the second striking platform is used after the first round of blade production, a tech-
nical expedient for maintaining the convexity of the débitage area. The cores have a
sub-prismatic morphology and, only in one example, the semi-rotating exploitation
shapes the artifact in sub-cylindrical (Fig. 4 no. 4, 6).

In the other three cores, the bidirectional blade production is restricted to a nar-
row side of the blank (Table 6, Fig. 4 no. 2, 5). In the first core, the striking platforms
are prepared with centripetal (top) and unidirectional removals (bottom) whereas, on
the left, the lateral convexity is maintained through the bidirectional detachments of
elongated flakes and blades (Fig. 4 no. 2). The débitage surface is exploited by using
two striking platforms, one after the other as in the semi-rotating method. The core
is discarded after the flaking surface is disarranged by few preparatory removals for
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Table 6 Total numbers and percentages of the lithic assemblages of the levels II and I of Krakow-Ksigcia
J6zefa Street (data from Sitlivy et al., 2009)

Level I Level I
N % N %
Blade core Unidirectional 3 0.1 1 1.5
Unidirectional fragment 1 1.5
Bidirectional 4 0.2
Narrow-sided 4 0.2
Undetermined fragment 1 0.05
Bladelet core Narrow-sided 1 0.05
Débitage Cortical blade 5 0.2
Semi-cortical blade 22 1
Semi-cortical blade fragment 57 2.6
Blade 2 0.1
Blade fragment 189 8.8
Semi-cortical bladelet 3 0.1
Semi-cortical bladelet fragment 2 0.1
Bladelet 2 0.1
Bladelet fragment 42 1.9 15 23.1
Cortical flake 20 0.9
Semi-cortical flake 27 1.3 1 1.5
Semi-cortical flake fragment 41 1.9
Flake 108 5 26 40
Flake fragment 45 2.1 8 12.3
Chips 1571 72.9 11 16.9
Retouched tools Retouched blade 1 0.05
Retouched flake 1 0.05
Retouched flake fragment 1 0.05
Scraper 1 0.05
Borer 1 0.05
Notched tool 1 0.05 2 3.1
Total 2155 100 65 100

the production of an invasive flake that removed a large portion of the right flank.
The second core is a chunk in which the lateral convexities are cortical, and the
striking platforms are prepared by few unidirectional removals. Although the pro-
duction was bidirectional, the knapper was not able to keep the convexity of the flak-
ing surface and the retreatment of the upper striking platform caused the hinged ter-
minations of the production of the last blades. The last bidirectional core was made
on a large flake. The original platform was removed and a new striking platform
was created by two unidirectional detachments (Fig. 4 no. 5). The refitting of some
blades and bladelets indicates that the flaking surface was created by the preparation
of a crest. Then, the bidirectional exploitation enlarged the surface of production
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Fig.4 Krakow-Ksigcia Jozefa Street layer II: 1 blade/bladelet unidirectional core semi-rotating, 2, 5 bidi-
rectional narrow-sided blade core, 3 unidirectional semi-rotating blade core; 4, 6 bidirectional semi-rotat-
ing blade core (modified from Sitlivy et al., 2009)

removing some volume from the ventral and dorsal sides. One more time, the use
of the striking platforms is not alternating, and the core is turned only when the first
round of blades and bladelets is produced.

Another operative chain includes the unidirectional semi-rotating method
(Table 6, Fig. 4 no. 1, 3). These cores have a sub-prismatic (n=2) and sub-pyrami-
dal morphology (n=1), and all of them retain some cortical portion on the lateral or
backside. Two other cores are categorized as narrow-sided (Table 6). The first one
is made on a large chunk in which the backside is cortical whereas invasive remov-
als create a narrow triangular surface that was used as a flaking area. The striking
platform is mostly cortical, and only two small preparatory flakes were detached.
The other sample is an exhausted core-on-flake with the striking platform created by
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one unidirectional removal and a narrow flaking surface used for the production of
bladelets.

The débitage assemblage is composed of blades and flakes whereas the number
of bladelets is limited (Table 6). Most of the flakes were produced during the phase
of decortication and configuration of the core’s convexity. Blades and bladelets have
midrange sizes and straight or curve profiles. Twisted bladelets are very few (n=06).
The assemblage of retouched tools is small and comprises a scraper, a retouched
blade, a retouched flake, a fragment of retouched flake, a borer, and a notch (Sitlivy
et al., 2009).

The lithic assemblage of layer I was discovered in the lower and middle parts of
the silty muds of series II and comprises 55 artifacts and 10 little chips (Table 6)
(Sitlivy et al., 2009). The few and scattered distribution of the items over a surface
of 80 m? suggest that the archaeological layer is a palimpsest of repeated short-term
occupations. The assemblage includes a core and a core fragment exploited by using
the semi-rotating unidirectional method. In this latter, the striking platform is pre-
pared by a few centripetal removals, and the lateral convexity is maintained through
the production of unidirectional blades. The flaking surface is characterized by uni-
directional convergent removals. The débitage assemblage is undiagnostic and com-
prises 27 flakes, 8 flake fragments, and 13 blade fragments. Retouched tools include
only two notched tools.

Piekary Il

The complex of Piekary is located on the left bank of the Vistula River valley at the
narrow east section of the Krdkow Gate, about 12 km upstream from the current
city of Krakéw (Fig. 1). Since the end of the nineteenth century, the area underwent
intense archaeological investigations that resulted in several localities, characterized
by Middle and Upper Paleolithic occupations: Piekary I (Jama Cave), Piekary II and
IIa, Piekary III, Piekary IV (Na Gotabcu Cave), and Piekary V (Krukowski, 1939;
Morawski, 1975; Ossowski, 1880; Sawicki, 1956, 1957, 1959; Sitlivy et al., 2008).
The last fieldworks were carried out between 1998 and 2000 at the location Piekary
ITa in the trenches XX, XXI, and XXII (Sitlivy et al., 2008) whereas the archaeo-
logical materials of the previous excavations were revised in Sachse-Koztowska and
Koztowski (2004). The stratigraphic sequence comprises a Jurassic limestone with
a karstic pit at the top covered by 5-7 m of fluvial deposits, buried pedocomplex
deformed by slope processes, and eolian loess (Sitlivy et al., 2008; Valladas et al.,
2003). At the base, layer 8 lies on Oxfordian limestone bedrock and is composed
of a fluvial deposit of gravel with sands accumulated probably during late MIS 9.
Above, layer 7c consists of yellow-orange sandy silts and silts with traces of ped-
ological processes. Layer 7b is composed of brown sandy loam, up to 1 m thick,
strongly stretched, and deformed by frost creep, and an uppermost horizon of light
yellowish-brown pure loam. Successively, layer 7a consists of brownish pure loam
also stretched by solifluction. Due to the solifluction process, this layer is probably
in situ at the top of the hill whereas it is partly or fully redeposited along the slope.
The upper part of the sequence consists of a 3—4-m-thick loess. Layer 6 is a light
yellowish-brown loess that includes two tundra gley soils, covered by the loess soil
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of layer 5 and an arctic meadow soil of layer 4. Then, the sequence ends with rem-
nants of the Late Glacial pedocomplex (Sitlivy et al., 2008; Valladas et al., 2003).

During the last excavation, a thermoluminescence (TL) dating program on
burned flint was carried out for understanding the chronology of the Paleolithic
occupations at the site (Sitlivy et al., 2008; Valladas et al., 2003). The 5 samples
from layer 7c yielded an age between 61,000 and 48,000 years BP, two samples
from layer 7b gave a similar result of ~39,000 years BP, and 10 samples from layer
7a yielded a range between 46,000 and 33,000 (Sitlivy et al., 2008). The discrep-
ancy in the chronological order of the TL samples has been interpreted to be the
result of the solifluction process. Thus, an arithmetic mean instead of a weighted
one was preferred yielding results at one sigma of 55,000 + 6500 years for layer 7c,
39,000 + 5000 years for layer 7b, and 39,000 +4000 years for layer 7a (Sitlivy et al.,
2008; Valladas et al., 2003). Some charcoals were also sent for radiocarbon dating to
different facilities for complementing the TL results. One charcoal from layer 7a was
divided into two pieces and sent to the AMS Tandetron in Gif-sur-Yvette (France)
and to the Heavy Ion Accelerator Facility in Canberra (Australia). The samples were
dated 43,300+ 1000 year '*C BP (GifA 102,397) and 45,200 +2400 years '“C BP
(ANUA-GifA-31512) yielding respectively ranges of 46,700—44,876 cal BP (68.3%)
and > 50,000-45,444 cal BP (68.3%) (Table 1). In layer 6, a Juniperus charcoal,
found during Krukowski’s excavation in unit Py/II 3 at Piekary IIE yielded a range
of 36,551-34,480 cal BP (68.3%) while another charcoal found in 2000 in Trench
XIII yielded a range of 33,082-28,376 cal BP (68.3%) (Table 1).

Layer 6 comprises at least two Aurignacian occupations as corroborated also by
the radiocarbon dates. In the excavation carried out by Krukowski (1939) in trench
IIE, the oldest horizon is a small concentration of artifacts dispersed around a
washed-out fireplace, found in unit Py/II 3. The lithic assemblage, called Naskalan-
ski, was associated to the Early Upper Paleolithic (Krukowski, 1939), and succes-
sively categorized as lower Aurignacian (Sachse-Kozlowska & Koztowski, 2004).
In this assemblage, three cores are documented. The first is a sub-prismatic bidirec-
tional core for the production of blades. The striking platforms were prepared with
unidirectional detachments whereas the lateral convexities are maintained through
orthogonal removals from the flaking surface. The second core is a narrow-sided
core of sub-pyramidal morphology. The backside of the core is cortical, the striking
platform is prepared by few unidirectional detachments, and the lateral convexity
is maintained by the removal of invasive unidirectional blades from the same strik-
ing platform. The flaking surface shows a pattern of blade unidirectional convergent
production. The last core is a broken bidirectional narrow-sided core. The débitage
assemblage is composed of few blades and bladelets, a notched tool, and an end-
scraper (Sachse-Koztowska & Koztowski, 2004).

The second occupation of unit Py/Il 3 was named Okraglicki by Krukowski
(1939) and subsequently classified as upper Aurignacian (Sachse-Kozlowska
& Koztowski, 2004). The blade core assemblage is composed of unidirectional
cores (n=19) and a narrow-sided core whereas the bladelet production is per-
formed by using carinated scrapers (n=3), nosed carinated cores (n=2), and a
carinated burin. Blades are longer than in the older occupation ranging between
20 and 50 mm whereas in the lower horizon the blade length spans between 10
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and 30 mm (Sachse-Kozlowska & Koztowski, 2004). In the stone tools assem-
blage, retouched blades, endscrapers, and burins (carinated, dihedral, and on
truncated blade) are found (Sachse-Koztowska & Koztowski, 2004).

In the excavations carried out by Sawicki (1957) in Piekary IIE, adjacent to
the trench of Krukowski, the two Aurignacian and the Middle Paleolithic archae-
ological horizons are deposited closer in the sedimentary sequence due to ero-
sional processes and low sedimentation rates during the MIS 3. In the revision of
the lithic materials, Sachse-Koztowska and Koztowski (2004) identified several
Aurignacian artifacts in the lower loess layer (level 5), attributed to the Mico-
quian, that gradually increase in number at the layer of contact between the lower
and the upper loess (level 5/6), and in the upper loess layer (level 6) (Table 7).
In level 5, cores are not diagnostic of the Aurignacian whereas, within retouched
tools, an endscraper and two nosed endscrapers were found (Table 7). In level
5/6, the core collection is composed of large wide-face and unidirectional cores
whereas narrow-side, carinated and bidirectional cores are rare (Table 7). Com-
plete laminar blanks are few and their sizes range midrange. Similarly in level 6,
the core assemblage is dominated by pre-cores (n=23), unidirectional, bidirec-
tional, narrow-sided, and carinated artifacts (Table 7). Within retouched tools, an
endscraper, a nosed endscraper, angle burins, retouched blades are listed (Sachse-
Koztowska & Koztowski, 2004).

In the new excavation of Sitlivy et al. (2008) in trench IIA, the lithic assem-
blage is smaller but shares similar technological features with the older collections
(Table 7). Two unidirectional cores were reduced by using the semi-rotating method
(Fig. 5 no. 1, 2). These artifacts are characterized by flat striking platforms, cre-
ated by the removal of an invasive flake or fablette, and a cortical portion on the
backside. The cores have respectively a sub-pyramidal and a sub-prismatic morphol-
ogy. In the former, the production is unidirectional convergent (Fig. 5 no. 5). In two
other artifacts, the cores are rotated at 180° during the semi-rotating exploitation,
and the flaking surfaces are exploited bi-directionally (Fig. 5 no. 3). The cores have
a sub-prismatic shape and the striking platforms are prepared by few detachments
and removing the overhang by faceting and abrasion. In both artifacts, blades and
bladelets were produced during the reduction.

Within the assemblage, two narrow-sided cores were also discovered (Table 7).
The first core was probably made on a chunk and turned opportunistically for the
production of blades. The striking platform is created by several removals from the
right flank whereas the lateral convexities are maintained by some lateral detach-
ments. During the production, the last blade is hinged and the core is discarded. The
second artifact is made on a proximal end of a large cortical-backed flake (Fig. 5 no.
6). The striking platform is created by three small detachments and the production
is aimed to small blades/bladelets. Within these cores, a double carinated burin on
flake is also documented (Table 7, Fig. 5 no. 7).

The débitage assemblage is small and comprises blades, bladelets, and flake frag-
ments (Table 7). The semi-rotating method produced blades with mostly straight and
convex profiles (Sitlivy et al., 2008). Conversely, bladelets have twisted, straight and
curved profiles (Sitlivy et al., 2008). The group of retouched tools includes frag-
mented retouched blades, dihedral burins on flakes, endscrapers, some retouched
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Table7 Total numbers and percentages of the lithic assemblages of the trenches IIE and IIA of Piekary
(data from Sachse-Koztowska & Koztowski, 2004; Sitlivy et al., 2008)

IIE ITA Total

IIElevel 1IIElevel TIElevel 6 IIA level 6
5 5/6

N % N % N % N % N %

Preforms Pre-core 1 02 4 05 4 01 1 0.1 10 0.2
Blade core Unidirectional 3 05 17 21 22 08 2 0.1 44 0.8
Bidirectional 2 02 5 02 2 01 9 0.2
Narrow-sided 1 01 4 01 2 01 7 0.1
Wide-face flat 1 02 22 27 23 0.8 46 0.8
Bladelet core Carinated endscraper 1 01 3 0.1 4 0.1
Nosed endscraper 2 0.3 1 0.04 1 01 4 0.1
Double carinated burin 1 0.1 1 0.02
Débitage Cortical blade 3 02 3 0.1
Semi-cortical blade 17 1.2 17 0.3
Cortical fragment 41 3 41 0.7
Blade 2 03 8 1.0 20 07 17 12 47 08
Crested blade 25 43 9 1.1 53 1.9 87 1.6
Blade fragment 129 22,1 124 155 234 83 244 176 731 13.1
Bladelet 12 09 12 02
Bladelet fragment 51 3.7 51 0.9
Cortical flake 51 87 96 120 608 21.7 19 14 7714 139
Semi-cortical flake 86 14.8 119 14.8 597 21.3 14 1 816 14.6
Cortical fragment 58 4.2 58 1
Flake 155 26.6 193 24.1 757 27.0 195 14.1 1300 23.3
Crested flake 1 0.2 11 0.4 12 0.2
Flake fragment 126 21.6 206 25.7 454 16.2 126 9.1 912 16.3
Chips 561 40.5 561 10.1
Retouched tools Aurignacian blade 1 0.04 1 0.02
Retouched blade 1 0.04 1 0.02
Retouched blade 7 05 7 0.1
fragment
Retouched flake 6 04 6 0.1
Backed blade fragment 1 01 1 0.02
Backed bladelet frag- 1 01 1 0.02
ment
Endscraper 1 0.2 1 0.04 1 01 3 0.1
Angle burin simple 4 0.1 4 0.1
Dihedral burin 2 01 2 0.04
Burin spall 6 04 6 0.1
Scraper 2 01 2 0.04
Total 583 100 802 100 2803 100 1392 100 5580 100
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Fig.5 Piekary Ila level 6: 1, 2 unidirectional semi-rotating blade core; 3 bidirectional semi-rotating
blade/bladelet core; 6 unidirectional narrow-sided blade/bladelt core; 7 double carinated burin; 8 end-
scraper; Piekary Ila level 7a/6: 4, bidirectional semi-rotaing blade/bladelet core; 5 unidirectional semi-
rotating blade core (modified from Sitlivy et al., 2008)

flakes, a sidescraper, and a denticulate (Table 7). It is worth noting the presence of a
fragment of a backed bladelet (Table 8).

At the intersection between layer 7a and layer 6, two other cores were found
(Sitlivy et al., 2008). The first one is a bidirectional semi-rotating core with a flat
upper striking platform created by an orthogonal detachment and prepared by small
retouch (Fig. 5 no. 4). The two lateral flanks are configured by bidirectional remov-
als on the right and by an invasive flake orthogonal to the direction of flaking on the
left. The débitage is aimed at the production of blades but during the reduction a
knapping error removed a large portion of the flaking surface. In this area, few blades
and bladelets are detached, and then, the core is discarded. The other one is a unidi-
rectional semi-rotating core with a flat striking platform created by removal from the
backside (Fig. 5 no. 5). The left flank is semi-cortical whereas the right flank is cre-
ated by several bidirectional removals. After, the configuration and the detachment of
three bladelets and a blade, the core is discarded.
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Table 8 Total numbers and percentages of the lithic assemblages of Mamutowa Cave, Deszczowa Cave,
and Obtazowa Cave (data from Cyrek et al., 2000; Kowalski, 2006; *preliminary counting)

Mamutova  Deszczowa  Obtazowa Obtazowa
layer VIII  layer XXII

N % N % N % N %

Bladelet core Narrow-sided 1 20 1 9.1
Carinated endscraper 2 33.3 1 9.1
Carinated endscraper 1 9.1

fragment

Nosed endscraper 2 33.3

Débitage Blade 1 9.1
Blade fragment 2 18.2
Bladelet fragment 2 40
Retouched blade 2 333 4 28.6
Retouched blade fragment 1 9.1
Chips 7 50.0

Retouched tools  Scraper 1 7.1 1 9.1
Endscraper 2 40 3 27.3
Axial burin dihedral
Angle burin on truncation 1 7.1
Double burin 1 7.1

Total 6* 100 14 100 5 100 11 100

Krakow-Czestochowa Upland (Polish Jura)

The Krakéw-Cze¢stochowa Upland is part of the Jurassic system of south-central
Poland and is divided into two main areas: a southern region, the Olkusz Upland
(also called Ojcéw Plateau), and a northern region, the Czg¢stochowa Upland.
Since the beginning of the nineteenth century, more than 200 karst systems and
caves have been explored, many of which attest to archaeological occupation dur-
ing the Late Pleistocene (Kowalski, 1967a, b; Koztowski & Koztowski, 1996; Kru-
kowski, 1939). Although many publications corroborate the human settlements in
this territory from the Middle Paleolithic to the Magdalenian (Cyrek et al., 2014;
Kot et al., 2021; Koztowski, 2006; Koztowski & Koztowski, 1996; Picin et al.,
2020; Sachse-Koztowska, 1982b; Valde-Nowak et al., 2014; Wisniewski et al.,
2017), information on the chronologies and the lithic assemblages attributed to the
Aurignacian is still fragmentary and largely unpublished.

An important Aurignacian site in this area is Stajnia Cave located between the vil-
lages of Mir6éw and Bobolice on the northern side of the Miréw Elevation (Fig. 1).
Archaeological fieldwork at the site was carried out between 2007 and 2010 unearth-
ing several human occupations spanning from the Middle Paleolithic (MIS 5a) to the
Magdalenian (Nowaczewska et al. 2021; Picin et al., 2020; Talamo et al., 2021a).
The lithic assemblage is small and includes mostly ordinary blades and bladelets and
three lamellar cores. Within the retouched tool assemblage, an endscraper, a dihedral
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burin on a core—edge blade and a probable dihedral burin on a blade were found.
Although lithic fossile directeurs are absent, Aurignacian settlements are inferred
by the ages of a decorated ivory pendant and a bone awl, directly dated respectively
to 41,730-41,340 cal BP (68.3%) and 42,270-42,070 cal BP (68.3%) (Table 1). Fur-
thermore, animal bone samples from layer C19 yielded a range of c. 42-37 ka BP
(Talamo et al., 2021a). The small dimension of the natural shelter and the few artifacts
discovered indicates ephemeral visits to the site probably during foraging activities in
the area.

An additional Aurignacian site in the Polish Jura is Mamutowa Cave (Wierzchowie
1) in Olkusz Upland, located in the Kluczwoda valley at~20 upstream of the Rudawa
River from Krakéw-Zwierzyniec 1 (Fig. 1). The natural shelter was investigated
firstly by Zawisza (1878) between 1873 and 1881, by Koztowski (1922) in 1913,
and by Kowalski (1967b) between 1957 and 1974. Although some stratigraphic dis-
crepancies are documented between the cave interior and the entrance, the fieldwork
unearthed a rich sequence of Middle Paleolithic, Szeletian, Jerzmanowician, Aurig-
nacian, and Gravettian (Kowalski, 2006). Thus far, information on the lithic assem-
blages is still incomplete, and the collections are currently under study. However, the
Aurignacian presence is attested by several artifacts, and in particular by carinated
endscrapers, nosed endscrapers, and Aurignacian blades (Fig. 6 nos. 8-11) (Kowal-
ski, 2006). The assemblage of bone tools includes one split-base point, and eleven
massive base points (type Mlade¢) (Fig. 6 nos. 12-16). Two Mlade¢ points were
directly radiocarbon dated yielding respectively a range of 39,177-38,178 years cal
BP (68.3%), and 36,836-36,347 years cal BP (68.3%) (Table 1) (Davies et al., 2015).

Another Aurignacian occupation is reported at Deszczowa Cave level VII in the
Czgstochowa Upland (Cyrek et al., 2000) (Fig. 1). The stratigraphic sequence includes
Middle Paleolithic, Aurignacian, and Epigravettian layers. The site was probably vis-
ited for short stopovers during the forays. In the Aurignacian archaeological floor,
bones, and stone tools were found around a fireplace near the cave wall and scat-
tered on a surface of c. 10 m?. The lithic assemblage is composed of retouched blades
(n=4), an endscraper, a burin on truncation, a double burin, and few flake/blade
fragments. In the assemblage also a fragment of a reindeer antler, two bear canine
pendants, an awl and two polished bone tools are documented (Cyrek et al., 2000).
Diagnostic cores and stone tools are absent, but a single radiocarbon date places the
settlement during the Late Aurignacian at c. 35-34 ka BP (Lorenc, 2013) (Table 1).

Orawa-Podhale Basin (Western Carpathian Mountains)
Obtazowa Cave (Nowa Biata 2)

Obtazowa Cave is located near the village of Nowa Biata in the Western Carpathian
Mountains (Valde-Nowak et al., 2003) (Fig. 1). The cave is found in the Obtazowa
Rock, situated approximately 7 m above the bank of the Biatka River, a tributary of
Dunajec River, in the Orawa-Nowy Targ (Podhale) Basin. The chamber formed in-
between the layers of white crinoid Jurassic limestone and red limestone of ammonit-
ico rosso facies. The earliest works at the site started in 1985-1995 exposing a~4 m
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Fig.6 Krakow-Spadzista Street trench C2 excavations 1980-2012: 1-7 carinated burins (modified with per-
mission from Wilczyniski et al., 2015); Mamutowa Cave: 9 retouched blade; 8, 10-11 nosed-endscraper;
12-13 bone point fragments; 14 split-based point; 15-16 Mlade¢ points (modified from Hahn, 1977)

sedimentary sequence and unearthing a phalanx of Homo sapiens (Table 1) and a
boomerang made in ivory tusk (Trinkaus et al., 2014; Valde-Nowak et al., 1987). In
2008-2009 and 2012-2018, fieldwork restarted at the site reaching the bedrock and
expanding the excavation in extension (Valde-Nowak & Nadachowski, 2014).

The stratigraphic sequence is composed of 21 lithostratigraphic units and 10
archaeological layers (Madeyska, 2003). Layer XXb, XIX, XVIIIb, XVII, XVI,
XVb, and XIII are dated to the Middle Paleolithic whereas layer XI is associated
with the Szeletian. The Aurignacian occupation is found in layer VIII and, in a sec-
ondary position, in the so-called pit (layer XXII). In previous works (Alex et al.,
2017; Valde-Nowak & Nadachowski, 2014; Valde-Nowak et al., 2003), layer VIII
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was related to the early Gravettian (Pavlovian), and those groups were thought to
have removed some sediments for enlarging the interior space of the cave chamber.
This hypothesis was supported by the discovery of a polished and artificially incised
Conus shell, a fossil shell common during the Pavlovian in Moravia and Lower Aus-
tria, at the bottom of the pit (Valde-Nowak, 2015), and a horn wedge, decorated with
multiplied parallel engraved lines and interpreted as a mining tool (Valde-Nowak
et al., 2003). The curvilinear theme of this latter artifact closely corresponds to the
style of bone representations found in Pfedmosti, Dolni Véstonice and Pavlov, as
well as in other bone artifacts (d’Errico et al., 2011).

During the early fieldwork, several Aurignacian artifacts were found on the top
fill of the pit in a secondary position making any stratigraphic association difficult.
The following investigations of the sedimentary sequence allowed to circumscribe
the anthropogenic disturbance that removed almost vertically some portions of the
original Middle and Upper Paleolithic layers, reaching the coarse gravel horizon
(layer XXI and XX) whereas in the ceiling area cut c¢. 3 m deep into the cave, count-
ing from the entrance opening. During the last cycle of excavations in the inner part
of the cave, Aurignacian artifacts were found in situ in layer VIII whereas some Pav-
lovian elements were discovered on top of them in a thin palimpsest difficult to sepa-
rate in some squares. This new discovery consented to updating the stratigraphic
association of the EUP layers and modifying the previous interpretation.

The radiocarbon dates made on the human fossil and the organic artifacts found
in layer VIII set the Aurignacian occupation between~37 and 34 ka BP (Table 1).
Here, the lithic analysis is carried out by combining the assemblage from layer VIII
and the pit (layer XXII). At present, the Aurignacian assemblage from Obtazowa
Cave consists of 16 lithic artifacts and 3 fragments of cylindrical ivory bone point
(Fig. 7). The analysis of the raw materials reveals the use of local radiolarite and
the import of artifacts from exogenous outcrops such as the Jurassic flint from the
Krakéw area, radiolarite from the Carpathian Basin, and Volhynian flint from West
Ukraine. The core assemblage comprises two narrow-sided bladelet cores and one
carinated endscraper. The first narrow-sided bladelet core is made on a flat pebble of
Carpathian radiolarite (Fig. 7 no. 1). The striking platform is created by two small
orthogonal removals. The lateral convexities are shaped minimally by using the nat-
ural morphology of the pebble and by detaching cortical flakes on the right flank.
The distal convexity is not prepared and the bladelet production is overshot. The sec-
ond narrow-sided bladelet core is made on a local radiolarite cobble (Fig. 7 no. 2).
The striking platform is prepared with the detachment of two elongated blanks. The
core’s back is cortical whereas the lateral convexities are prepared with few flake
removals. The production surface is characterized by convergent bladelet produc-
tion. The carinated end-scraper is made on a thick flake of Jurassic flint (Fig. 7 no.
3), and the bladelet production was performed on the whole blank outline. The arti-
fact was then discarded after reaching the maximum knapping convexity. The débit-
age byproducts are few and include two blade fragments and two bladelet fragments
in Jurassic flint, and a blade fragment in Volhynian flint. The stone tools assemblage
comprises a fragment of carinated endscraper, a scraper, and two endscrapers in
Jurassic flint, an endscraper and a retouched blade fragment in Volhynian flint, and
an endscraper in green radiolarite (Fig. 7 nos. 4-9).
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Fig.7 Obtazowa Cave layer VII: 1-2 bladelet core; 3 carinated endscraper; 4, 6, 7, and 9 endscraper; 5
scraper; 8 retouched blade fragment; 10 ivory point

Discussion

Previous works on the emergence of EUP in Poland outlined a complex scenario
with the development of different toolkits and the chronological overlapping of
several Aurignacian variants (Koztowski, 1983, 2002; Sachse-Koztowska, 1982b;
Sitlivy, 2016; Sitlivy et al., 2008, 2009). The current hypotheses of elaboration of
laminar/lamellar technologies from the forgoing Middle Paleolithic (Sitlivy, 2016),
and the contemporaneity of different Aurignacian facies (e.g., Zwierzyniec Type,
Piekary Type, Gora Putawska Type) (Jarosifiska, 2006b; Koztowski, 2002; Sachse-
Koztowska, 1982b) is incongruous with the neighboring regions where these inno-
vations were introduced by groups of Homo sapiens and techno-typological changes
are documented over time (Bar-Yosef & Zilhdo, 2006; Benazzi et al., 2015; Picin
et al., 2021; Zilhdo, 2011). This inconsistency raises to question if this evidence is
a taphonomic byproduct, generated by complex post-depositional histories of the
archaeological sites, or if Poland followed a different technological trajectory during
the EUP.

The analyses of the lithic assemblages of the sites, examined in this study, reveal
technological features typical of the European Aurignacian (Tables 2, 3, and 5).
Laminar and lamellar production is characterized by two independent knapping
strategies. Large and robust blades were detached using unidirectional semi-rotat-
ing and wide-face flat cores while narrow-sided and multiplatform cores produced
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smaller laminar blanks. Even if only one fragment shows a lateral constriction
(Fig. 2 no. 12), Aurignacian retouched blades are present (Tables 4 and 6). Blade-
lets were produced using carinated endscrapers and carinated burins (Tables 2, 3,
4, and 5). The profile of complete bladelets is straight and curved whereas micro-
blades are generally twisted. The number of Dufour bladelets is limited and associ-
ated with the subtype Dufour (Tables 4 and 5). At Krakéw-Zwierzyniec 1, burins
outnumber endscrapers but none of them is recorded as nosed endscraper. Busqué
burins, Caminade bladelets, and Vachons burins are missing. Previous studies point
out they are also absent in the other trenches of Krakéw-Zwierzyniec 1 (Jarosifiska,
2006b; Sachse-Koztowska, 1978, 1982b). Conversely, at Krakéw-Spadzista Street
nosed endscrapers and a Vachons burin were recorded in trench B1 and C (Sachse-
Koztowska, 1978; Stefanski, 2003, 2013).

Unfortunately, the resolution of the radiometric data is low, and the chronologi-
cal information could give only a rough estimation of the time of the Aurignacian
settlement in Poland (Table 1). However, the radiocarbon dates indicates disper-
sals of Homo sapiens also before 35 ka BP. At Krakéw-Zwierzyniec 1, the inter-
pleniglacial soil, which includes the Aurignacian layer, is embedded between two
loess layers dated respectively 55.6+5.2 ka and 36 +4.7 ka (Table 1). At Mamu-
towa Cave, located at~20 upstream of the Rudawa River from Krakdw-Zwierzyniec
1, the direct radiocarbon dates on two Mladec points yielded a range of 39-36 ka BP
(Table 1). At Krakéw-Spadzista Street, radiocarbon and TL dates place the forma-
tion of Aurignacian layer 7 at 38-31 ka BP whereas, at Piekary II, at least two occu-
pations are documented (~36-34 ka BP and~33-28 ka BP) (Table 1). At Stajnia
Cave, the direct radiocarbon dates on the ivory pendant and the bone awl indicate
an Aurignacian dispersal at least at 41.5 ka BP (Table 1). At Obtazowa Cave layer
VIIL, the Aurignacian is dated~37-34 ka BP while at Deszczowa Cave level VII
it occurred at ¢. 35-34 ka BP (Table 1). These results indicate that Homo sapiens
visited recurrently southern Poland during the EUP as well the other northern Euro-
pean regions. Similar evidence is recorded at the Meuse Basin (Belgium) where the
technological reassessment of the lithic industries pointed out possible ephemeral
occupations during the Proto-Aurignacian and the Early Aurignacian (Flas, 2015).
The small amount of Aurignacian finds in Poland could be related as well to short-
term visits of groups of Homo sapiens that moved to the areas north of the Carpathi-
ans during recurrent forays.

In this chronological context, it is puzzling the association of the laminar/lamel-
lar evidence of Krakéw-Ksigcia Jozefa Street layer II to c. 44—42 ka BP (Table 1)
(Sitlivy et al., 2009). Although spatial and refitting studies indicated that the lithic
scatter was in situ (Sitlivy et al., 2014c), the assemblage was generally dated to a
younger age of ~40 ka and included with Piekary Ila layer 6 in a local EUP group
disconnected from the other European chrono-cultural facies (Sitlivy, 2016; Sitlivy
et al., 2008, 2009). The absence of carinated elements or typical Aurignacian stone
tools was used as the main argument for supporting the local development from the
preceding Middle Paleolithic substrate. However, the crested blades from Krakdw-
Ksiecia Jozefa Street layer III and Piekary Ila layer 7b—7a (Sitlivy, 2016; Sitlivy
et al., 2008, 2009) are most likely flakes of translation of the striking platforms of
discoid cores, as it has been demonstrated also by refittings (Sitlivy et al., 2014c).
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This technical expedient is common during the Middle Paleolithic for creating a new
striking platform when the overall convexity was achieved (Picin & Vaquero, 2016;
Slimak, 2003). Furthermore, the production of elongated flakes/blades by unidirec-
tional methods is as well a common feature of the Middle Paleolithic of Central
Europe since the late MIS 8 (Hérisson et al., 2016; Picin, 2018, 2020; Picin et al.,
2020; Wisniewski, 2014). The features of the lithic assemblage of Krakéw-Ksigcia
Jozefa layer II are very different from those of the Central European Micoquian and
Levallois-Mousterian (Conard et al., 2019; Neruda, 2011; Picin, 2016; Picin et al.,
2020; Wisniewski et al., 2013) ruling out its possible association with the Middle
Paleolithic. The age of the radiocarbon date could place Krakéw-Ksigcia Jozefa
layer II within the transitional industries of Zwierzyniecian (Stefariski, 2018) or
Jerzmanowician (Krajcarz et al., 2018) but the absence of Zwierzyniecian backed
artifacts and Jerzmanowice points make this hypothesis difficult to support. On the
other hand, the core and débitage assemblages show several similarities with the
artifacts documented at the nearby site of Krakéw-Zwierzyniec 1. Therefore, the
most parsimonious explanation is that the dated charcoal was not associated with the
lithic assemblage and the human occupation occurred only successively when Homo
sapiens visited the Krakéw Gate during the EUP.

Even though these Polish lithic assemblages have been published previously as
a whole (Koztowski, 2002; Sachse-Koztowska, 1978, 1982b; Sachse-Koztowska &
Kozlowski, 2004), our study reveals the occurrence of cores and stone tools repre-
sentative of different stages of the Aurignacian suggesting that palimpsests of dif-
ferent occupations were combined. In this context, the lithic assemblage of Krakdw-
Zwierzyniec 1 would not correspond to a “unique” local facies but most likely to a
mixed collection. The occurrence of a convergent unidirectional bladelet core and
some straight bladelets could attest to an incursion in the area during the Proto-
Aurignacian. For the moment, it would be hasty to propose this hypothesis based on
of these few artifacts but the recent discoveries in Transcarpathia (Demidenko et al.,
2020; Gerasimenko et al., 2019), at Kostenki 17 layer II and Kostenki 14 layer [IVw
(Anikovich et al., 2007; Dinnis et al., 2019b), and the Dufour bladelets from Géra
Putawska I (Krukowski, 1939) could support a possible expansion of the boundaries
of the Proto-Aurignacian. Then, the presence of Aurignacian blades and wide-front
carinated cores corroborates forays along the Vistula river during the Early Aurig-
nacian whereas the finding of narrow-fronted carinated cores together with burins
and carinated burins implies a Late Aurignacian attribution. The few dates available
make it difficult to constrain the chronology of the Aurignacian at Krakow-Zwier-
zyniec 1, but the absence of busqué burins and Vachons burins in trench III could
confirm several dispersals between~42 and 36 ka BP. A similar hypothesis could
be proposed for layer 7 of Krakow-Spadzista Street where the co-occurrence of
a wide-front carinated endscraper with carinated burins and nosed endscrapers dem-
onstrates again the mixing of artifacts from the Early Aurignacian and Late Aurig-
nacian (Table 5). The lower density of finds indicates sporadic visits on this side
of the Sowiniec horst probably due to a steeper slope in comparison with Krakow-
Zwierzyniec 1.

The cultural facies Piekary (Sachse-Koziowska, 1978; Sachse-Kozlowska &
Koztowski, 2004) could be considered as well a taphonomic byproduct. At Piekary
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IIE, previous studies already showed that post-depositional processes moved the
Aurignacian artifacts from their original location (Sachse-Koztowska & Kozlowski,
2004). Therefore, it is unlikely that two independent facies (Piekary and Zwier-
zyniec) developed roughly at the same time within a radius of 10 km. From a tech-
nological perspective, no differences are recorded in terms of core configurations
and reduction with the other sites of the Sowiniec horst. The differences documented
in the frequencies of burins and endscrapers between the two locations could be
related to the site function and the duration of the occupations. In a similar vein, the
absence of typical Aurignacian artifacts in level 6 of Piekary IIA could be consid-
ered as well the result of temporary forays in the area.

The hypothesis of recurrent short-term incursions in the neighborhood of Krakéw
during the initial phases of the EUP is observed also at Mamutowa Cave. The revi-
sion of lithic assemblage is currently in progress, but the published material shows
the presence of Early Aurignacian artifacts including Aurignacian blades and a split-
based point (Fig. 5 no. 9, 13). Although the strict association of a split-based point
with the Early Aurignacian is still debated because it could appear also in the Proto-
Aurignacian (Ortega Cobos et al., 2005) or Late Aurignacian (Kitagawa & Conard,
2020), when homogenous assemblages are considered, this type of organic projec-
tile is not documented in contexts younger than the Early Aurignacian (Flas, 2015;
Tartar & White, 2013). In this perspective, the split-based point should be older or
contemporaneous with the two Mlade¢ points found at Mamutowa and directly radi-
ocarbon dated to 39-36 ka BP (Table 1). The remaining stone tools such as nosed-
endscrapers and a carinated burin attest occupations during the Late Aurignacian.

Information on other EUP sites in the Krakdéw-Czestochowa Upland is largely
fragmentary and incomplete. Beyond the ephemeral occupations identified at Deszc-
zowa Cave (Cyrek et al., 2000) and at Stajnia Cave (Talamo et al., 2021a), no evi-
dence is available for the other multi-layered sites. Aurignacian artifacts were pos-
sibly discovered in the cultural layer II of Ciemna Cave (Valde-Nowak et al., 2014)
while they are missing at Nietoperzowa Cave and Koziarnia Cave where the Gravet-
tian lies on top of the Jerzmanowician (Kot et al., 2021; Krajcarz et al., 2018). In
the western Carpathians, the lithic assemblage of Obtazowa Cave reveals recurrent
short-term visits from the Krakéw uplands, Slovakia, and western Ukraine (Valde-
Nowak et al., 2003). This data indicates that the site was an important location on
the way to farther areas.

The Polish Aurignacian in a Broader Context

The technological reassessment of EUP lithic assemblages from several key sites in
southern Poland points out the presence of artifacts characteristic of different stages
of the Aurignacian. This evidence indicates that groups of Homo sapiens recurrently
dispersed in the tundra environments above 49° N for chasing herds of cold-adapted
species or exploiting seasonal resources (Cyrek et al., 2000; Nadachowski, 1976;
Nadachowski et al., 2009). These periodic forays into the southern Polish territories
should have occurred crossing the Moravian Gate, circumventing the Sudeten, or
moving north across the Dniester or Prut basins. In the last decades, connections
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with the northern Carpathian Basin have been proposed by studies on raw material
sourcing and transport. Artifacts made in Polish erratic and chocolate flint are dis-
covered in eastern Slovakia (Kaminska et al., 2000) and northern Hungary (Adams,
2007; Koztowski et al., 2009; Lengyel et al., 2006; Markd, 2009; Péntek, 2018). The
highest proportion of Polish flint is found in the Aurignacian levels of Istalloskd
Cave (Hungary) (Adams, 2007 but see Marko, 2015) whereas few artifacts are
retrieved in the open-air sites of northern Hungary and Slovakia (Kaminska et al.,
2000; Koztowski et al., 2009; Lengyel et al., 2006; Markd, 2009; Péntek, 2018). Slo-
vakian radiolarite is also found in Poland and documented by a core and few frag-
ments at Krakéw-Zwierzyniec 1 (Koztowski & Sachse-Koztowska, 1981). Unfortu-
nately, most of these Aurignacian open-air sites in the northern Carpathian basin are
still undated impeding a deeper chronological understanding of these movements.

Thus far, the expansion of the Aurignacian in Hungary is based on few and dis-
puted data. In the Biiuk Mountains, the key Aurignacian sites of Istalléské Cave
and Peskd Cave were excavated at the beginning of the twentieth century, and the
stratigraphic and cultural associations of the finds are still a matter of debate (Chu
et al., 2020; Davies & Hedges, 2008; Marko, 2015; Patou-Mathis et al., 2016).
However, although some laminar byproducts are undiagnostic (Marké, 2015; Svo-
boda & Simén, 1989), the Aurignacian occupations are confirmed by a large col-
lection of bone tools (Davies & Hedges, 2008; Markd, 2017). At Istalléské Cave,
direct radiocarbon dates on split-based and MladeC points corroborate ephemeral
occupations during the Early Aurignacian (c. 39-37 ka BP) and Late Aurignacian
(c. 33-30 ka BP) (Davies & Hedges, 2008; Patou-Mathis et al., 2016). At Peskd
Cave, the direct radiocarbon date of a splintered point instead hints a possible earlier
incursion at c¢. 42-40 ka BP (Davies et al., 2015). The other Aurignacian evidence
is based on unstratified and undated open-air sites where the operative chains of the
lithic assemblages are highly fragmented, and composed of blades, endscrapers,
burins, and few cores making difficult a chrono-cultural attribution (Dobosi, 2008;
Kozlowski et al., 2009; Lengyel et al., 2006; Péntek, 2018).

In eastern Slovakia, the Aurignacian settlement is as well characterized by recur-
rent repopulations events. At Dzerava Skala Cave, a large collection of osseous
projectiles was found with a split-based point, possibly associated with the Early
Aurignacian, while two other Mlade¢ points, directly radiocarbon dated, yielded
a range of 39-32 ka BP (Kaminska et al., 2005; Marké, 2013). Other Aurignacian
evidence is attested by the direct radiocarbon dates on the human occipital bone
from Goromnoly-Tapolca (35-34 ka BP) (Davies & Hedges, 2008). At the open-air
sites of KoSice-Barca (I, II, and III), Sena I, and Tibava, dated after 34 ka BP (Chu
et al., 2020), habitation structures and storage pits have been claimed (although
still debated) (Banesz, 1968; Kaminska, 2014) suggesting seasonal settlements on a
semi-regular basis. At KoSice-Barca I, forays in the outer northern Carpathians ter-
ritories are proven by few artifacts made on the Polish Wieliczka flint (Koztowski,
1958).

In the Czech Republic, the information on the dispersal of the Aurignacian is thus
far fragmentary and debatable (Neruda & Nerudova, 2013). However, the OSL age
of 37.3+2.5 ka is the minimum age for the Aurignacian industry at Vedrovice Ia
(Nejman et al., 2011) which is in agreement with the direct radiocarbon dates on
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a human fossil from Mlade¢ (36-34 ka BP) (Wild et al., 2005). Short-term occu-
pations in a high mobility context are found at Pod Hradem Cave for the period
between 40 and 38 ka BP (Nejman et al., 2017) whereas, at Hradsko, the mixing of
the assemblage and the absence of the diagnostic stone tools make the Aurignacian
presence difficult to estimate (Neruda & Nerudova, 2000).

In eastern Europe, the evidence of Aurignacian is fewer and scattered over
a larger area. At Kostenki-Borshchevo (Russia), the oldest EUP occupation
is documented at Kostenki 14 layer IVb, dated at~45-42 ka BP (Anikovich
et al., 2007). Successively, at Kostenki 17 layer II and Kostenki 14 layer IVw,
the laminar/lamellar production, named Spitsynian, is dated~42-41 ka BP and
interpreted as a variant of the western Proto-Aurignacian (Dinnis et al., 2019b;
Hoffecker, 2011 but see Bataille et al., 2020). Then, at Kostenki 14 (Markina
Gora) and at Kostenki 1 layer III, diagnostic Aurignacian artifacts are dated
38-36 ka BP (Anikovich et al., 2007; Hoffecker et al., 2016). Thus far it is unclear
whether the diffusion of these EUP variants at Kostenki-Borshchevo is the result
of an expansion of groups of Homo sapiens from western Europe or western
Asia. However, further south, lithic assemblages similar to the western Proto-
Aurignacian Krems-Dufour facies are found at Chulek at the mouth of the Don
River (Demidenko, 2009), at Siuren I units H/G (Demidenko & Noiret, 2012) in
Crimea, and at Shirokii Mys and Kamennomostskaya Cave in Northern Caucasus
(Demidenko, 2009). Unfortunately, radiocarbon dates are still unavailable for most
of these sites while the chronology of Siuren I units H/G (~30 ka BP) is too young
probably due to the failure of removing the contamination from the bone samples
(Demidenko, 2014).

In the Prut basin, recurrent Aurignacian settlements are documented at Mitoc-Malu
Galben (Moldavia) (Nigst et al., 2021; Otte et al., 2007). Although a radiocarbon date
on charcoal yielded a range between 37 and 36 ka BP for the lowest Aurignacian level
12b (Haesaerts et al., 2010), the lithic artifacts are typical of the Late Aurignacian
(Noiret, 2009). At Ripecini Izvor open-air site (Romania), the Aurignacian collections
are mixed with flakes and bifacial artifacts displaced from the previous Middle
Paleolithic occupations (Noiret, 2009; Paunescu, 1993). The absence of the diagnostic
lithic pieces makes difficult the cultural attribution and several criticisms on the
accuracy of the Aurignacian presence have been advanced (see reference in Noiret,
2009). Conversely, at Corpaci—-Mas, a Late Aurignacian chronology is suggested after
the discovery of two Mlade¢ points (Noiret, 2009).

Thus far, even if the raw material transport reveals a connection between southern
Poland and the northern areas of the Carpathian Basin, the settlement dynamics in
the latter during the Aurignacian are ephemeral, and characterized by high mobility
patterns (Kaminska et al., 2005; Neruda & Nerudova, 2013; §krdla, 2017). Moreover,
most of the Aurignacian evidence in Moravia is dated after 38 ka BP (Neruda & Neru-
dova, 2013; §krdla, 2017) and in Slovakia after 35 ka BP (Chu et al., 2020; Kaminska,
2014). The only region in Central Europe that shows a continuous settlement is the
Swabian Jura with several sites with long sedimentary sequences spanning from the
Early to the Final Aurignacian (Conard & Bolus, 2003). From a technological per-
spective, the lithic assemblages of Krakéw-Zwierzyniec 1 and Piekary IIE share some
features with the technical behaviors used in this area. Big semi-rotating unidirectional
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blade cores are found at Geiflenklosterle AH III, Hole Fels AH IV, and Sirgenstein AH
V (Conard & Bolus, 2003, 2006b; Teyssandier & Liolios, 2003). Moreover, burins and
carinated burins occur during the Early Aurignacian at Geilenklosterle AH III and
Hole Fels AH IV (Conard & Bolus, 2006b; Teyssandier & Liolios, 2003). In this per-
spective, Poland could have been an interconnected region with the Carpathian Basin
and southern Germany.

Conclusions

Our up-to-date revision of the EUP in Poland provides new information on the dis-
persal of Homo sapiens in the territories of the outer northern Carpathians. Con-
versely to the current hypotheses that support the development of some laminar/
lamellar technologies from the forgoing Middle Paleolithic and the contemporaneity
of different Aurignacian facies, our chronological and technological reassessment
points out a scenario in agreement with the European chrono-cultural succession.
The distinctive techno-typological features of the Zwierzyniec type are in all prob-
ability the result of the mixing of stone tools from different chronologies. Although
the chronological resolution is low, the comparison with the technological charac-
teristics of the neighboring archaeological sites corroborates the hypothesis of mul-
tiple dispersals of Homo sapiens in the territories north of the Carpathians since the
Early Aurignacian. Due to the climatic deterioration in Central Europe after 42 ka
BP (Fletcher et al., 2010), the cold steppe environment above 49°N latitude could
have been too harsh for continuous settlements. In this perspective, Poland could be
interpreted as a satellite area in the Aurignacian settlement system. Studies on raw
material transport document recurrent movements from Poland to Moravia and the
inner Carpathian basin whereas the technological features of the Polish lithic assem-
blages reveal similarities with the Swabian Jura. These two locations could have
been interconnected core areas of a broad ethno-linguistic macro-region (Schmidt &
Zimmermann, 2019; Vanhaeren & d’Errico, 2006) from where seasonal expeditions
to satellite territories were carried out.

Future studies using high-resolution chronometric (Fewlass et al., 2017;
Sponheimer et al., 2019; Talamo et al., 2021b, 2023) and prey mortality (Rendu,
2010; Sanchez-Hernandez et al., 2016) analyses will unveil the precise timing
and seasonality of the Aurignacian dispersals in the Polish territories.

Acknowledgements The authors are grateful to K. Sobczyk for the permission to examine the lithic
collections of Krakéw-Ksigcia Jozefa Street layer II and Piekary Ila level 6. A.P. was supported by the
Max Planck Society and the German Research Foundation (DFG project 429271700 — STONE), P.V-N.
was supported by the National Since Center research project “The Stone Age Man in the Caves of the
Tatra Mountains” (Project No. 2021/41/B/HS3/03217).

Funding Open access funding provided by Alma Mater Studiorum - Universita di Bologna within the
CRUI-CARE Agreement.

Data Availability The data are available from the authors upon reasonable request.

@ Springer



12 Page 40 of 51 Journal of Paleolithic Archaeology (2023) 6:12

Declarations
Conflict of Interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licen
ses/by/4.0/.

References

Adams, B. (2007). Gulyas archaeology: The Szeletian and the Middle to Upper Palaeolithic transition
in Hungary and Central Europe. In J. Riel-Salvatore & G. A. Clark (Eds.), Transitions Great and
Small: New Approaches to the Study of Early Upper Paleolithic ‘Transitional’ Industries in West-
ern Eurasia (pp. 91-109). Archaeopress.

Alex, B., Valde-Nowak, P., Regev, L., & Boaretto, E. (2017). Late Middle Paleolithic of Southern
Poland: Radiocarbon dates from Ciemna and Obtazowa Caves. Journal of Archaeological Science:
Reports, 11, 370-380.

Almeida, F. (2001). Cores, tools, or both? Methodological contribution for the study of carinated lithic elements:
The Portuguese case. In M. A. Hays & P. T. Thacker (Eds.), Questioning the answers: resolving fundamen-
tal problems of the Early Upper Paleolithic. British Archaeological Reports International Series.

Anderson, L., Lejay, M., Brugal, J.-P., Costamagno, S., Heckel, C., de Araujo Igreja, M., et al. (2018).
Insights into Aurignacian daily life and camp organization: The open-air site of Régismont-le-
Haut. Quaternary International, 498, 69-98.

Anderson, L., Chesnaux, L., Rué, M., Picavet, R., Fernandes, P., Morala, A., et al. (2016). Regards croisés
sur la station aurignacienne de Brignol (Villeneuve-sur-Lot, Lot-et-Garonne, France). Approches
taphonomique, pétroarchéologique, technoéconomique et technofonctionnelle de I’industrie lith-
ique. PALEO, 27, 11-42.

Anikovich, M. V., Sinitsyn, A. A., Hoffecker, J. F., Holliday, V. T., Popov, V. V., Lisitsyn, S. N, et al.
(2007). Early Upper Paleolithic in Eastern Europe and implications for the dispersal of modern
humans. Science, 315, 223-226.

Bae, C. J., Douka, K., & Petraglia, M. D. (2017). On the origin of modern humans: Asian perspectives.
Science, 358, eaai9067.

Bailey, S. E., Weaver, T. D., & Hublin, J.-J. (2009). Who made the Aurignacian and other early Upper
Paleolithic industries? Journal of Human Evolution, 57, 11-26.

Bénesz, L. (1968). Ortsbestimmung der Paldolithischen fundstellen bei Barca, Barca bei KoSice: Paldoli-
thische Fundstelle (pp. 7-20). Vydavatelstvo Slovenskej Akademie Vied, Bratislava.

Banks, W. E., d’Errico, F., & Zilhdo, J. (2013a). Human—climate interaction during the Early Upper Pale-
olithic: Testing the hypothesis of an adaptive shift between the Proto-Aurignacian and the Early
Aurignacian. Journal of Human Evolution, 64, 39-55.

Banks, W.E., d’Errico, F., & Zilhdo, J. (2013b). Revisiting the chronology of the Proto-Aurignacian and
the Early Aurignacian in Europe: A reply to Higham et al.’s comments on Banks et al. (2013b).
Journal of Human Evolution, 65, 810-817.

Barshay-Szmidt, C., Normand, C., Flas, D., & Soulier, M.-C. (2018). Radiocarbon dating the Aurigna-
cian sequence at Isturitz (France): Implications for the timing and development of the Protoaurig-
nacian and Early Aurignacian in western Europe. Journal of Archaeological Science: Reports, 17,
809-838.

Barshay-Szmidt, C.C., Eizenberg, L., & Deschamps, M. (2012). Radiocarbon (AMS) dating the classic
aurignacian, Proto-Aurignacian and vasconian mousterian at Gatzarria cave (Pyrénées-atlantiques,
France). PALEO, 23, 11-38.

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Journal of Paleolithic Archaeology (2023) 6:12 Page 410f51 12

Bar-Yosef, O., & Bordes, J.-G. (2010). Who were the makers of the Chatelperronian culture? Journal of
Human Evolution, 59, 586-593.

Bar-Yosef, O., & Zilhdo, J. (2006). Towards a definition of the Aurignacian. Instituo Portugués de
Arqueologia.

Bataille, G. (2017). Extracting the “Proto” from the Aurignacian. Distinct production sequences of blades
and bladelets in the Lower Aurignacian phase of Siuren I, Units H and G (Crimea). Mitteilungen
Der Gesellschaft Fiir Urgeschichte, 25, 49-85.

Bataille, G., & Conard, N. J. (2018). Blade and bladelet production at Hohle Fels Cave, AH IV in the
Swabian Jura and its importance for characterizing the technological variability of the Aurignacian
in Central Europe. PLoS One, 13, €0194097.

Bataille, G., Tafelmaier, Y., & Weniger, G.-C. (2018). Living on the edge — A comparative approach for
studying the beginning of the Aurignacian. Quaternary International, 474, 3-29.

Bataille, G., Falcucci, A., Tafelmaier, Y., & Conard, N. J. (2020). Technological differences between
Kostenki 17/I1 (Spitsynskaya industry, Central Russia) and the Protoaurignacian: Reply to Dinnis
et al. (2019). Journal of Human Evolution, 146, 102685.

Benazzi, S., Slon, V., Talamo, S., Negrino, F., Peresani, M., Bailey, S. E., et al. (2015). The makers of the
Protoaurignacian and implications for Neandertal extinction. Science, 348, 793-796.

Bergman, C.A. (1987). Ksar Akil Lebanon: A technological and typological analysis of the Later Palaeo-
lithic levels of Ksar Akil: Volume 2.: Levels 13.-6. BAR International Series 329, Oxford.

Boaretto, E., Hernandez, M., Goder-Goldberger, M., Aldeias, V., Regev, L., Caracuta, V., et al. (2021).
The absolute chronology of Boker Tachtit (Israel) and implications for the Middle to Upper
Paleolithic transition in the Levant. Proceedings of the National Academy of Sciences, 118,
€2014657118.

Bobak, D., Plonka, T., Pottowicz-Bobak, M., & Wisniewski, A. (2013). New chronological data for
Weichselian sites from Poland and their implications for Palaeolithic. Quaternary International,
296, 23-36.

Bon, F. (2002). L’Aurignacien entre mer et océan: Réflexion sur l'unité des phases anciennes de
l’Aurignacien dans le Sud de la France. Société préhistorique francaise.

Bon, F., Bodu, P. (2002). Analyse technologique du débitage aurignacien. In Schmider, B. (Ed.),
L’Aurignacien de la Grotte du Renne, les fouilles d’André Leroi-Gourhan a Arcy-sur-Cure (Yonne)
(pp- 115-133). CNRS Editions (Gallia-Préhistoire, 34), Paris.

Broglio, A., Bertola, S., De Stefani, M., Marini, D., Lemorini, C., & Rossetti, P. (2005). La produc-
tion lamellaire et les armatures lamellaires de I’Aurignacien ancien de la grotte de Fumane
(Monts Lessini, Vénétie). In Le Brun-Ricalens, F. (Ed.), Productions lamellaires attribuées a
U’Aurignacien. Actes du XIVe congres de I’UISPP (Liege, 2001) (pp. 415—438). MNHA.

Le Brun-Ricalens, F., & Bordes, J.-G. (2005). Productions lamellaires attribuées a I’Aurignacien.
MNHA.

Le Brun-Ricalens, F., Bracco, J.-P., & Brou, L. (2006). Burins carénés, grattoirs carénés et formes asso-
ciées. In de Araujo Igreja, M., Bracco, J.-P., Le Brun-Ricalens, F. (Eds.), Burins préhistoriques:
formes, fonctionnements, fonctions (pp. 345-356). Musée National d’Histoire et d’Art.

Carrion, J. S., & Walker, M. J. (2019). Background to Neanderthal presence in Western Mediterranean
Europe. Quaternary Science Reviews, 217, 7-44.

Caux, S. (2017). Etude typo-technologique et pétro-archéologique des grattoirs Caminade: Premiére syn-
these d’un outil caractéristique de I’Aurignacien récent du Sud-Ouest de la France. Bulletin De La
Société Préhistorique Frangaise, 114, 237-256.

Chiotti, L. (2005). Les industries lithiques des niveaux aurignaciens de I’abri Pataud, Dordogne, France.
Les foullies de Hallam L. Movius Jr. BAR International Series 1392, Oxford.

Chmielewski, W., Konecka-Betley, K., & Madeyska, T. (1977). Palaeolithic site Krakéw-Zwierzyniec I in
the light of investigations in 1972-1974. Biuletyn Instytutu Geologicznego, 305, 13-30.

Chmielewski, W. (1961). Civilisation de Jerzmanowice. Ossolineum PAN.

Chmielewski, W. (1975a). Paleolit Srodkowy i gérny. In Hensel, W. (Ed.), Prahistoria ziem polskich 1
(pp. 9-158). Paleolit i mezolit.

Chmielewski, W. (1975b). The Upper pleistocene archeological site Zwierzyniec I in Cracow. Swiatowit:
rocznik poswigcony archeologii przeddziejowej i badaniom pierwotnej kultury polskiej i
stowianskiej, 34, 7-59.

Chu, W. (2018). The Danube corridor hypothesis and the Carpathian basin: Geological, environmental
and archaeological approaches to characterizing Aurignacian dynamics. Journal of World Prehis-
tory, 31, 117-178.

@ Springer



12 Page 42 of 51 Journal of Paleolithic Archaeology (2023) 6:12

Chu, W., Kaminska, I, Klasen, N., Zeeden, C., & Lengyel, G. (2020). The Chronostratigraphy of the
Aurignacian in the Northern Carpathian Basin Based on New Chronometric/Archeological Data
from Sertia I (Eastern Slovakia). Journal of Paleolithic Archaeology, 3, 77-96.

Conard, N. J., & Bolus, M. (2003). Radiocarbon dating the appearance of modern humans and timing of
cultural innovations in Europe: New results and new challenges. Journal of Human Evolution, 44,
331-371.

Conard, N., & Bolus, M. (2006a). The Swabian Aurignacian and its place in European Prehistory. In O.
Bar-Yosef & J. Zilhdo (Eds.), Towards a Definition of the Aurignacian (pp. 219-239). IPA.

Conard, N. J., & Bolus, M. (2006b). The Swabian Aurignacian and its place in European prehistory.
Towards a definition of the Aurignacian. Trabalhos De Arqueologia, 45, 211-239.

Conard, N. J., Schmid, V. C., Bolus, M., & Will, M. (2019). Lithic assemblages from the Middle Pale-
olithic of GeiBenklosterle Cave provide insights on Neanderthal behavior in the Swabian Jura.
Quartdr, 66, 51-80.

Cyrek, K., Nadachowski, A., Madeyska, T., Bochenski, Z., Tomek, T., Wojtal, P., et al. (2000). Exca-
vation in the Deszczowa Cave (Kroczyckie Rocks, Czéstochowa Upland, Central Poland). Folia
Quaternaria, 71, 5-84.

Cyrek, K., Sudot, M., Czyzewski, L, Osipowicz, G., & Grelowska, M. (2014). Middle Palaeolithic cul-
tural levels from Middle and Late Pleistocene sediments of Bisnik Cave, Poland. Quaternary Inter-
national, 326-327, 20-63.

d’Errico, F., Zilhdo, J., Julien, M., Baffier, D., & Pelegrin, J. (1998). Neanderthal acculturation in West-
ern Europe? A critical review of the evidence and its interpretation. Current Anthropology, 39,
S1-S44.

d’Errico, F., Laznickova-Galetovd, M., & Caldwell, D. (2011). Identification of a possible engraved
Venus from Pfedmosti, Czech Republic. Journal of Archaeological Science, 38, 672-683.

Davies, W., & Hedges, R. (2008). Dating a type site: Fitting Szeleta cave into its regional chronometric
context. Praehistoria, 9, 35-45.

Davies, W., White, D., Lewis, M., & Stringer, C. (2015). Evaluating the transitional mosaic: Frameworks
of change from Neanderthals to Homo sapiens in eastern Europe. Quaternary Science Reviews,
118,211-242.

Demars, P.-Y., & Laurent, P. (1989). Types d’outils lithiques du Paléolithique supérieur en Europe.
Cahiers du Quaternaire, 14, 1-178.

Demidenko, Y. E. (2009). East European aurignacian and its early/archaic industry of Krems-Dufour type
in the great north black sea region. Praehistoria, 9-10(149), 149-182.

Demidenko, Y. E. (2014). Siuren I Rockshelter: From the Late Middle Paleolithic and Early Upper Paleo-
lithic to the Epipaleolithic in Crimea. In C. Smith (Ed.), Encyclopedia of Global Archaeology (pp.
9819-9829). Springer.

Demidenko, Y. E., Skrdla, P, & Nejman, L. (2017). Aurignacian in Moravia. New geochronological,
lithic and settlement data. Pamdtky Archeologické, 108, 5-38.

Demidenko, Y.E., & Noiret, P. (2012). The Siuren I Aurignacian of Krems-Dufour type industries in
the context of the European Aurignacian. In Demidenko, Y.E., Otte, M., Noiret, P. (Eds.), Siuren
I Rock-Shelter. From Late Middle Paleolithic and Early Upper Paleolithic to Epi-Paleolithic in
Crimea (pp. 343-357). Editions ERAUL.

Demidenko, Y.E., Otte, M., & Noiret, P. (2012). Siuren I Rock-Shelter. From Late Middle Paleolithic and
Early Upper Paleolithic to Epi-Paleolithic in Crimea. ERAUL 129.

Demidenko, Y., Ricz, B., & Nemergut, A. (2020). Proto-Aurignacian unique site cluster in Europe.
Logistic settlement pattern with a base camp and a series of supply chain loci at raw material out-
crops in Transcarpathia (Ukraine). Slovenskd archeolégia, 68(2), 193-218.

Demidenko, Y. (2012). The classification and attribute analysis system applied to the Siuren I lithic
assemblages. In Demidenko, Y., Otte, M., Noiret, P. (Eds.), Siuren I rock-shelter. From the Late
Middle Paleolithic and Earla Upper Paleolithic to Epi-Paleolithic in Crimea. ERAUL.

Dennell, R., & Petraglia, M. D. (2012). The dispersal of Homo sapiens across southern Asia: How early,
how often, how complex? Quaternary Science Reviews, 47, 15-22.

Dinnis, R. (2012). The timing of Aurignacian occupation of the British Peninsula. Quartdr, 59, 67-83.

Dinnis, R., & Flas, D. (2016). Trou du Renard and the Belgian Aurignacian. Proceedings of the Prehis-
toric Society, 82, 1-25.

Dinnis, R., Bessudnov, A., Chiotti, L., Flas, D., & Michel, A. (2019a). Thoughts on the structure of the
European Aurignacian, with particular focus on Hohle Fels IV. Proceedings of the Prehistoric
Society, 85, 29-60.

@ Springer



Journal of Paleolithic Archaeology (2023) 6:12 Page430of51 12

Dinnis, R., Bessudnov, A., Reynolds, N., Deviése, T., Pate, A., Sablin, M., et al. (2019b). New data for
the Early Upper Paleolithic of Kostenki (Russia). Journal of Human Evolution, 127, 21-40.

Dobosi, V. T. (2008). Acsa: new open-air Aurignacian site in Hungary. In Sulgostowska, N.Z., Tomasze-
wski, A.J. (Eds.), Man—Millennia—Environment. Studies in Honour of Romuald Schild (pp. 151-
159). Polish Academy of Sciences

Drobniewicz, B., Koztowski, J., & Sachse-Koztowska, E. (1974). Studia nad technikami obrébki kami-
enia w gérnym paleolicie. Pracownia krzemieniarska na stanowisku Krakéw, ul. Spadzista (B).
Folia Quaternaria, 44, 3-5.

Falcucci, A., Conard, N. J., & Peresani, M. (2017). A critical assessment of the Protoaurignacian lithic
technology at Fumane Cave and its implications for the definition of the earliest Aurignacian. PLoS
One, 12,e0189241.

Falcucci, A., Conard, N. J., & Peresani, M. (2020). Breaking through the Aquitaine frame: A re-evalua-
tion on the significance of regional variants during the Aurignacian as seen from a key record in
southern Europe. Journal of Anthropological Sciences, 98, 99—140.

Fewlass, H., Talamo, S., Tuna, T., Fagault, Y., Kromer, B., Hoffmann, H., et al. (2017). Size matters:
Radiocarbon dates of <200 pg ancient collagen samples with AixXMICADAS and its gas ion
source. Radiocarbon, 60, 425-439.

Fewlass, H., Talamo, S., Wacker, L., Kromer, B., Tuna, T., Fagault, Y., et al. (2020). A 14C chronology
for the Middle to Upper Palaeolithic transition at Bacho Kiro Cave, Bulgaria. Nature Ecology &
Evolution, 4, 794-801.

Flas, D. (2011). The Middle to Upper Paleolithic transition in Northern Europe: The Lincombian-Rani-
sian-Jerzmanowician and the issue of acculturation of the last Neanderthals. World Archaeology,
43, 605-627.

Flas, D., Tartar, E., Bordes, J.-G., Brun-Ricalens, L., & Zwyns, N. (2012). New perspectives on the
Aurignacian from Spy: Lithic assemblage, osseous artefacts and chrono-cultural sequence. Anthro-
pologica Et Praehistorica, 123, 231-255.

Flas, D. (2015). The chronocultural sequence of Belgian complexes in the European Aurignacian con-
text. In White R., Bourrillon R. (eds.) with the collaboration of Bon F., Aurignacian Genius: Art,
Technology andSociety of the First Modern Humans in Europe, Proceedings of the International
Symposium, April 08—10 2013,New York University. P@lethnology, 7, 57-75.

Fletcher, W. J., Sanchez Goni, M. F., Allen, J. R. M., Cheddadi, R., Combourieu-Nebout, N., Huntley, B.,
et al. (2010). Millennial-scale variability during the last glacial in vegetation records from Europe.
Quaternary Science Reviews, 29, 2839-2864.

Gerasimenko, N., Kulakovska, L., Usik, V., & Votiakova, O. (2019). Palacoenvironmental changes during
the Middle and Early Upper Paleolithic in the Upper-Tysa Depression, Ukraine (the Sokyrnytsya
and Ruban’sites). Journal of Geology, Geography and Geoecology, 28, 275-291.

Goring-Morris, A. N., & Belfer-Cohen, A. (2020). Noisy beginnings: The Initial Upper Palaeolithic in
Southwest Asia. Quaternary International, 551, 40-46.

Gravina, B., Bachellerie, F., Caux, S., Discamps, E., Faivre, J.-P., Galland, A., et al. (2018). No reliable
evidence for a Neanderthal-Chatelperronian Association at La Roche-a-Pierrot, Saint-Césaire. Sci-
entific Reports, 8, 15134.

Haesaerts, P., Borziac, 1., Chekha, V. P., Chirica, V., Drozdov, N. 1., Koulakovska, L., et al. (2010).
Charcoal and wood remains for radiocarbon dating Upper Pleistocene loess sequences in Eastern
Europe and Central Siberia. Palaeogeography, Palaeoclimatology, Palaeoecology, 291, 106—127.

Hahn, J. (1977). Aurignacien, das dltere Jungpaldolithikum in Mittel-und Osteuropa. Bohlau, Koln.

Hajdinjak, M., Mafessoni, F., Skov, L., Vernot, B., Hiibner, A., Fu, Q., et al. (2021). Initial Upper Palaeo-
lithic humans in Europe had recent Neanderthal ancestry. Nature, 592, 253-257.

Hérisson, D., Brenet, M., Cliquet, D., Moncel, M.-H., Richter, J., Scott, B., et al. (2016). The emergence
of the Middle Palaeolithic in north-western Europe and its southern fringes. Quaternary Interna-
tional, 411(Part A), 233-283.

Higham, T., Brock, F., Peresani, M., Broglio, A., Wood, R., & Douka, K. (2009). Problems with radio-
carbon dating the Middle to Upper Palaeolithic transition in Italy. Quaternary Science Reviews, 28,
1257-1267.

Higham, T., Jacobi, R., Basell, L., Ramsey, C. B., Chiotti, L., & Nespoulet, R. (2011). Precision dating
of the Palaeolithic: A new radiocarbon chronology for the Abri Pataud (France), a key Aurignacian
sequence. Journal of Human Evolution, 61, 549-563.

@ Springer



12 Page 44 of 51 Journal of Paleolithic Archaeology (2023) 6:12

Higham, T., Basell, L., Jacobi, R., Wood, R., Ramsey, C. B., & Conard, N. J. (2012). Testing models
for the beginnings of the Aurignacian and the advent of figurative art and music: The radiocarbon
chronology of Geifienklosterle. Journal of Human Evolution, 62, 664—676.

Higham, T., Wood, R., Moreau, L., Conard, N., & Ramsey, C. B. (2013). Comments on ‘Human—climate
interaction during the early Upper Paleolithic: Testing the hypothesis of an adaptive shift between
the Proto-Aurignacian and the Early Aurignacian’ by Banks et al. Journal of Human Evolution, 65,
806-809.

Hoffecker, J. F. (2011). The early upper Paleolithic of eastern Europe reconsidered. Evolutionary Anthro-
pology: Issues, News, and Reviews, 20, 24-39.

Hoffecker, J. F., Holliday, V. T., Anikovich, M. V., Dudin, A. E., Platonova, N. L., Popov, V. V., et al.
(2016). Kostenki 1 and the early Upper Paleolithic of Eastern Europe. Journal of Archaeological
Science: Reports, 5, 307-326.

Housley, R. A. (2003). Radiocarbon dating. In: Valde-Nowak, P., Nadchowski, A.,Madeyska, T. (Eds.),
Oblazowa Cave: Human Activity, Stratigraphy and Paleoenvironment (pp 81-85). Institute of
Archaeology and Ethnology, Polish Academy of Sciences, Krakow.

Hublin, J.-J. (2015). The modern human colonization of western Eurasia: When and where? Quaternary
Science Reviews, 118, 194-210.

Hublin, J.-J., Talamo, S., Julien, M., David, F., Connet, N., Bodu, P., Vandermeersch, B., & Richards, M.
P. (2012). Radiocarbon dates from the Grotte du Renne and Saint-Césaire support a Neandertal ori-
gin for the Chatelperronian. Proceedings of the National Academy of Sciences, 109, 18743-18748.

Hublin, J.-J., Sirakov, N., Aldeias, V., Bailey, S., Bard, E., Delvigne, V., et al. (2020). Initial Upper Pal-
aeolithic Homo sapiens from Bacho Kiro Cave, Bulgaria. Nature, 581(7808), 299-302.

Inizian, M.-L., Roche, H., & Tixier, J. (1992). Technology of Knapped Stone. CREP, Meudon.

Jacobi, R. M., Higham, T. F. G., Haesaerts, P., Jadin, 1., & Basell, L. S. (2010). Radiocarbon chronology
for the early Gravettian of Northern Europe: New AMS determinations for Maisieres-Canal, Bel-
gium. Antiquity, 84, 26-40.

Jarosiriska, U. (2006a). Interplenivistulian deposits on the Zwierzyniec I site (Layer 4) and their content
(Chmielewski’s excavations, trench *76-’78). In S. K. Koztowski (Ed.), Wylotne and Zwierzyniec
Palaeolithic sites in Southern Poland (pp. 327-334). Warsaw University, Krakow.

Jarosiriska, U. (2006b). Aurignacian material from layer 4 at the Zwierzyniec I site (W. Chmielewski’s
excavation, trench *76-78). In S. K. Koztowski (Ed.), Wylotne and Zwierzyniec: Paleolithic sites in
southern Poland (pp. 349-360). Polish Academy of Arts and Sciences, Warsaw University.

Jura, A. (1951a). Kultura lewaluaska VI w Krakowie na Zwierzynicu. Sprawozdania z Czynnosci i
Posiedzen PAU, 52, 929-930.

Jura, A. (1951b). Stanowisko kultury Sciankowanej w Krakowie na Zwierzyricu z ostatniego interglacjalu
Masovien II (Riss Wiirm). Sprawozdania z Czynnosci i Posiedzeir PAU, 52, 64—66.

Kaminska, L., Koztowski, J., Kazior, B., Pawlikowski, M., & Sobczyk, K. (2000). Long term stability of
raw materials procurement systems in the Middle and Upper Palaeolithic of Eastern Slovakia: A
case study of the Topla/Ondava river valleys. Praehistoria, 1, 63-81.

Kaminska, L., Koztowski, J. K., & Svoboda, J. A. (2005). Pleistocene environments and archaeology of
the Dzerava skala Cave, Lesser Carpathians, Slovakia. Polska Akademia Umiejgtnosci.

Kaminska, L. (2014). Staré Slovensko 2 (Vol. 2). Archeologicky Ustav Sav Nitra, Nitra.

Kitagawa, K., & Conard, N. J. (2020). Split-based points from the Swabian Jura highlight Aurignacian
regional signatures. PLoS One, 15, €0239865.

Kolobova, K., Krivoshapkin, A., & Pavlenok, K. (2014). Carinated pieces in paleolithic assemblages of
Central Asia. Archaeology, Ethnology & Anthropology of Eurasia, 42(4), 13-29.

Kot, M., Krajcarz, M. T., Hoyo, M. M.-d., Gryczewska, N., Wojenka, M., Pyzewicz, K., et al. (2021).
Chronostratigraphy of Jerzmanowician. New data from Koziarnia Cave, Poland. Journal of
Archaeological Science: Reports, 38, 103014.

Kowalski, S. (1967a). Ciekawsze zabytki paleolityczne z najnowszych badan archeologicznych (1963—
1965) w Jakini Ciemnej w Ojcowie, pow. Olkusz. Materialy Archeologiczne, 8, 39-46.

Kowalski, S. (1967b). Les premiers résultats des recherches archéologiques dans la Grotte Mamutowa,
faites en 1957-1964. Materialy Archeologiczne, 8, 47-54.

Kowalski, S. (2006). Remarks on Paleolithic settlement in the Ciemna and Mamutowa Caves in view of
excavations in the years 1957-1974. In Lech, J., Partyka, J. (Eds.), The Ojcéw Jura in prehistory
and in the beginnings of the Polish state (pp. 335-354). Wydawnictwo OPN.

Koztowski, J. K. (1958). Przyczynek do znajomosci surowcéw krzemiennych wystgpujacych w paleolicie
i neolicie CSR. Wiadomosci Archeologiczne, 25, 355-360.

@ Springer



Journal of Paleolithic Archaeology (2023) 6:12 Page450f51 12

Koztowski, J. K. (1966). Uwagi o przemystach oryniackich w Polsce. Folia Quaternaria, 24, 1-37.

Koztowski, J. K. (1969). Problems of geochronology of the Palaeolithic in the Cracow section of the Vis-
tula valley. Folia Quaternaria, 31, 1-54.

Koztowski, J. K. (1983). Le paléolithique supérieur en Pologne. L’anthropologie, 87, 49-82.

Koztowski, J. K. (2002). A dynamic view of Aurignacian technology. In O. Bar-Yosef & J. Zilhdo (Eds.),
Towards a definition of the Aurignacian (pp. 21-34). Instituto Portugués de Arqueologia.

Koztowski, S. K. (Ed.). (2006). Wylotne and Zwierzyniec: Paleolithic sites in southern Poland. Polish
Academy of Arts and Sciences.

Koztowski, S. K., & Sachse-Koztowska, E. (1981). Slovakian radiolarite in Paleolithic and Mesolithic
cultures in Poland. Staringia, 6, 126—-129.

Koztowski, J. K., & Sobczyk, K. (1987). The Upper Paleolithic site Krakow e Spadzista street C2. Exca-
vations 1980. Prace Archeologiczne, 42, T-68.

Koztowski, J. K., Van Vliet, B., Sachse-Koztowska, E., Kubiak, H., & Zakrzewska, G. (1974). Upper
paleolithic site with dwellings of mammoth bones. Cracow, Spadzista Street B. Folia Quaternaria,
44, 110-110.

Koztowski, J. K., Mester, Z., Zandler, K., Budek, A., Kalicki, T., Moskal, M., & Ringer, A. (2009). Le
Paléolithique moyen et supérieur de la Hongrie du nord : Nouvelles investigations dans la région
d’Eger. L’'anthropologie, 113, 399-453.

Koztowski, J. K., & Koztowski, S. K. (1975). Pradzieje Europy od XL do 1V tysiqclecia p.n.e. Panst-
woweWydawnictwo Naukowe.

Koztowski, J. K., & Koztowski, S. K. (1977). Epoka kamienia na ziemiach polskich, Warszawa.

Koztowski, J.K., & Koztowski, S.K. (1996). Le paléolithique en Pologne. Editions Jérdme Millon.

Koztowski, L. (1922). Starsza epoka kamienna w Polsce (paleolit). Prace Komisji Archeologicznej 1.
Poznanskie Towarzystwo Przyjaciol Nauk.

Krajcarz, M. T., Krajcarz, M., Ginter, B., Goslar, T., & Wojtal, P. (2018). Towards a chronology of the
Jerzmanowician—A new series of radiocarbon dates from Nietoperzowa Cave (Poland). Archae-
ometry, 60, 383-401.

Krukowski, S. (1939). Paleolit. In Krukowski, S., Kostrzewski, J. (Eds.), Prehistoria ziem polskich (pp.
1-117). Polska Akademia Umiejetnosci.

Kuhn, S. L. (2013). Roots of the Middle Paleolithic in Eurasia. Current Anthropology, 54(S8),
S$255-S268.

Lanczont, M., Madeyska, T., Mroczek, P., Komar, M., Lacka, B., Bogucki, A., et al. (2015b). The loess-
palaeosol sequence in the Upper Palaeolithic site at Krakow Spadzista: A palaecoenvironmental
approach. Quaternary International, 365, 98—113.

Lanczont, M., Madeyska, T., Bogucki, A., Mroczek, P., Hotub, B., Lacka, B., et al. (2015a). Srodowisko
abiotyczne paleolitycznej ekumeny strefy pery- i metakarpackie. In Lanczont, M., Madeyska, T.
(Eds.), Paleolityczna ekumena strefy pery- i metakarpackiej (pp. 55-458). Wydawnictwo Uniwer-
sytetu Marii Curie-Sktodowskiej.

Lengyel, G., Béres, S., & Fodor, L. (2006). New lithic evidence of the Aurignacian in Hungary. Eurasian
Prehistory, 4, 719-85.

Liolios, D. (2006). Reflections on the role of bone tools in the definition of the Early Aurignacian. In
Bar-Yosef, O., Zilhdo, J. (Eds.), Towards a Definition of the Aurignacian (pp. 37-51). Trabalhos de
Arqueologia vol. 45. Instituto Portugués de Arqueologia.

Lorenc, M. (2013). Radiocarbon ages of bones from Vistulian (Weichselian) cave deposits in Poland and
their stratigraphy. Acta Geoldgica Polonica, 63, 399-424.

Lucas, G. (2006). Re-evaluation of the principal diagnostic criteria of the Aurignacian: The example from
Grotte XVI (Cénac-et-Saint-Julien, Dordogne). In O. Bar-Yosef & J. Zilhdo (Eds.), Towards a Defi-
nition of the Aurignacian (pp. 173—-186). Instituto Portugués de Arqueologia.

Madeyska, T. (2006). Stratigraphy of the Zwierzyniec site sediments. In S. K. Koztowski (Ed.), Wylotne
and Zwierzyniec Palaeolithic sites in Southern Poland (pp. 287-298). Polish Academy of Arts and
Sciences, Warsaw University.

Madeyska, T. (2003). Stratigraphy, lithology and sedimentology. In Valde-Nowak, P., Nadachowski, A.,
Madeyska, T. (Eds.), Obtazowa cave: Human activity, stratigraphy, and palaeoenvironment (pp.
14-22). Institute of Archaeology and Ethnology Polish Academy of Sciences.

Maillo-Fernandez, J.M. (2005). La production lamellaire de I’Aurignacien de la grotte Morin (Cantabrie,
Espagne). In Le Brun-Ricalens, F. (Ed.), Productions lamellaires attribuées a I’Aurignacien (pp.
339-357). MNHA.

@ Springer



12 Page 46 of 51 Journal of Paleolithic Archaeology (2023) 6:12

Marko, A. (2015). Istalloskd revisited: Lithic artefacts and assemblages, sixty years after. Acta Archaeo-
logica Academiae Scientiarum Hungaricae, 66, 5-38.

Marké, A. (2017). Istall6ské revisited: The osseous artefacts from the lower layer. Acta Archaeologica
Academiae Scientiarum Hungaricae, 68, 193-218.

Marké, A. (2009). Raw material circulation during the Middle Palaeolithic period in northern Hungary.
In Surowce naturalne w Karpatach oraz ich wykorzystanie w pradziejach i wczesnym srednio-
wieczu: Material Konferencji, Krosno 25-26 Listopada 2008 (pp. 107-119). Mitel.

Marké, A. (2013). Leaf-shaped lithic and osseous tools from old excavated cave sites: Demonstrating
associations. In Lang, F. (Ed.), The Sound of Bones: proceedings of the 8th meeting of the ICAZ
Worked Bone Reserarch Group in Salzburg 2011 (pp. 191-202). Universitit Salzburg.

Masojé, M., & Bronowicki, J. (2003). The Chetm Massif area—An Aurignacian settlement enclave in the
South-Western Poland. Przeglqd Archeologiczny, 51, 49-76.

Mellars, P. A. (2006). Archaeology and the dispersal of modern humans in Europe: Deconstructing the
“Aurignacian”. Evolutionary Anthropology: Issues, News, and Reviews, 15, 167-182.

Mellars, P. (2005). The impossible coincidence. A single-species model for the origins of modern human
behavior in Europe. Evolutionary Anthropology: Issues, News, and Reviews, 14, 12-27.

Mester, Z. (2014). Le Szélétien. In Otte, M. (Ed.), Neandertal/Cro Magnon - La Rencontre (pp. 149—
188). Editions Errance.

Michel, A. (2010). L’Aurignacien récent (post-ancien) dans le Sud-Ouest de la France: variabilité des
productions lithiques: Révision taphonomique et techno-économique des sites de Caminade-Est,
abri Pataud, Roc-de-Combe, Le Flageolet I, La Ferrassie et Combemenue. Université Bordeaux 1,
Bordeaux.

Morawski, W. (1975). Middle Palaeolithic flint assemblages from the Piekary Ila site. Swiatowit, 39,
139-146.

Moreau, L. (2010). Geienklosterle. The Swabian Gravettian in its European context. Quartdr, 57, 79-93.

Moreau, L. (2012). Breitenbach-Schneidemiihle, Germany: A major Aurignacian open air settlement in
Central Europe. Eurasian Prehistory, 9, 51-75.

Movius, H.L., & Brooks, A.S. (1971). The analysis of certain major classes of Upper Palaeolithic tools:
Aurignacian scrapers. Proceedings of the Prehistoric Society, 37(2), 253-273.

Miiller, U. C., Pross, J., Tzedakis, P. C., Gamble, C., Kotthoff, U., Schmiedl, G., et al. (2011). The role of
climate in the spread of modern humans into Europe. Quaternary Science Reviews, 30, 273-279.

Nadachowski, A. (1976). Fossil fauna of the deposits of Mamutowa Cave in Wierzchowie near Krakéw
(Poland). Folia Quaternaria, 48, 17-36.

Nadachowski, A., Zarski, M., Urbanowski, M., Wojtal, P., Migkina, B., Lipecki, G., et al. (2009). Late
Pleistocene environment of the Czestochowa Upland (Poland) estimated from faunistic evidence of
archaeological cave sites. Institute of Systematics and Evolution of Animals, Polish Academy of
Sciences.

Nejman, L., Rhodes, E., gkrdla, P., Tostevin, G., Neruda, P., Nerudova, Z., et al. (2011). New chronologi-
cal evidence for the Middle to Upper Palaeolithic transition in the Czech Republic and Slovakia:
New optically stimulated luminescence dating results. Archaeometry, 53, 1044—1066.

Nejman, L., Wood, R., Wright, D., Lis4, L., Nerudov4, Z., Neruda, P., et al. (2017). Hominid visitation of
the Moravian Karst during the Middle-Upper Paleolithic transition: New results from Pod Hradem
Cave (Czech Republic). Journal of Human Evolution, 108, 131-146.

Neruda, P. (2011). Middle Palaeolithic in Moravian Caves. Muni Press.

Neruda, P., & Nerudovd, Z. (2000). The Upper Palaeolithic Levallois industry from Hradsko (Dep. Mel-
nik, Czech Republic). L’anthropologie, 38, 271-282.

Neruda, P., & Nerudova, Z. (2013). The Middle-Upper Palaeolithic transition in Moravia in the context of
the Middle Danube region. Quaternary International, 294, 3—19.

Nigst, P. R., Haesaerts, P., Damblon, F., Frank-Fellner, C., Mallol, C., Viola, B., et al. (2014). Early mod-
ern human settlement of Europe north of the Alps occurred 43,500 years ago in a cold steppe-type
environment. Proceedings of the National Academy of Sciences, 111, 14394-14399.

Nigst, P. R., Libois, T., Haesaerts, P., Bosch, M. D., Branscombe, T., Chirica, V., & Noiret, P. (2021).
The mid Upper Palaeolithic (Gravettian) sequence of Mitoc-Malu Galben (Romania): New field-
work between 2013 and 2016 - Preliminary results and perspectives. Quaternary International,
587-588, 189-209.

Noiret, P. (2009). Le Paléolithique supérieur de la Moldavie. Essai de synthése d’une évolution multi-
culturelle. ’Université de Liege, ERAUL 121, Liege.

@ Springer



Journal of Paleolithic Archaeology (2023) 6:12 Page 47 of 51 12

Normand, C., O’Farrell, M., & Rios Garaizar, J. (2009). Quelle(s) utilisation(s) pour les productions
lamellaires de I’Aurignacien Archaique? Quelques données et réflexions a partir des exemplaires
de la grotte d’Isturiz (Pyrénées-Atlantiques; France). Palethnologie. Archéologie Et Sciences
Humaines, 1, 7-46.

Normand, C. (2005). Les occupations aurignaciennes de la grotte d’Isturiz (Saint-Martin-d’Arberoue,
Pyrénées-Atlantiques, France): synthése des données actuelles. Munibe Antropologia-Arkeologia,
57(2),119-129.

Nowaczewska, W., Binkowski, M., Benazzi, S., Vazzana, A., Nadachowski, A., Stefaniak, K., et al.
(2021). New hominin teeth from Stajnia Cave, Poland. Journal of Human Evolution 151, 102929.

Ortega Cobos, D., Soler, N., & Maroto, J. (2005). La production de lamelles pendant I’Aurignacien
archaique dans la grotte de I’Arbreda: organisation de la production, variabilite” des me thodes et
des objectifs. In Le Brun-Ricalens, F. (Ed.), Productions lamellaires attribué es a I’Aurignacie (pp.
359-373). MNHA.

Ossowski, G. (1880). Sprawozdanie z badar’i geologiczno-antropologicznych dokonanych w r. 1879 w
Jaskiniach okolic Krakowa, Zbiér Wiadomos’ci do Antropologii Krajowej, Krakow, pp. 51-52.

Otte, M., Chirica, V., & Haesaerts, P. (2007). Mitoc—Malu Galben. Université de Liege, ERAUL 72,
Liege.

Patou-Mathis, M., Vercoutere, C., Lengyel, G., Szolydk, P., & Mester, Z. (2016). New interpretation of
the upper Palaeolithic human occupations at the Istalloské cave (Biikk Mountains, Hungary). Eur-
asian Prehistory, 13, 77-90.

Paunescu, A. (1993). Ripiceni-Izvor. Paleolitic si Mezolitic. Editura Academiei Romane.

Pelegrin, J. (1995). Technologie lithique: Le Chdtelperronien de Roc-de-Combe (Lot) et de La Céote (Dor-
dogne). Edition du CNRS.

Pelegrin, J., Karlin, C., & Bodu, P. (1988). "Chaines Opératoires": un outil pour le préhistorien. Tech-
nologie Préstorique Notes et Monographies Techniques (pp. 55-62). Editions du CNRS.

Péntek, A. (2018). Legénd—Hosszi-foldek, a new open-air Aurignacian site in the Cserhdt Mountains
(Northern Hungary). Archeometriai Miihely, XV/1, 57-74.

Pesesse, D., & Michel, A. (2006). Le burin des Vachons: Apports d’une relecture technologique a la com-
préhension de I’Aurignacien récent du nord de ’Aquitaine et des Charentes. PALEO, 18, 143-160.

Pesesse, D. (2008). Les premieres sociétés gravettiennes: analyse comparée des systemes lithiques de la
fin de I’Aurignacien aux débuts du Gravettien. Aix-Marseille 1, Aix-en-Provence.

Picin, A. (2018). Technological adaptation and the emergence of Levallois in Central Europe: New
insight from the Markkleeberg and Zwochau open-air sites in Germany. Journal of Quaternary
Science, 33, 300-312.

Picin, A. (2020). Short-term occupations during the Early Middle Paleolithic in Eastern Germany. In J.
Cascalheira & A. Picin (Eds.), Short-term occupations in paleolithic archaeology: Definition and
interpretation (pp. 73—103). Springer International Publishing.

Picin, A., & Cascalheira, J. (2020). Introduction to short-term occupations in palaeolithic archaeology. In
J. Cascalheira & A. Picin (Eds.), Short-Term Occupations in Paleolithic Archaeology: Definition
and Interpretation (pp. 1-15). Springer International Publishing.

Picin, A., & Vaquero, M. (2016). Flake productivity in the Levallois recurrent centripetal and discoid
technologies: New insights from experimental and archaeological lithic series. Journal of Archaeo-
logical Science:Reports, 8, 710-81.

Picin, A., Peresani, M., Falgueres, C., Gruppioni, G., & Bahain, J.-J. (2013). San Bernardino Cave (Italy)
and the appearance of Levallois Technology in Europe: Results of a radiometric and technological
reassessment. PLoS One, 8, ¢76182.

Picin, A., Hajdinjak, M., Nowaczewska, W., Benazzi, S., Urbanowski, M., Marciszak, A., et al. (2020).
New perspectives on Neanderthal dispersal and turnover from Stajnia Cave (Poland). Scientific
Reports, 10, 14778.

Picin, A., Moroni, A., & Benazzi, S. (2021). The arrival of Homo sapiens in Europe. In F. Romagnoli,
F. Rivals, & S. Benazzi (Eds.), Updating Neanderthals: Understanding Behavioural Complexity
in the Late Middle Palaeolithic (pp. 321-347). Academic Press.

Picin, A., Wedage, O., Blinkhorn, J., Amano, N., Deraniyagala, S., Boivin, N., et al. (2022). Homo
sapiens lithic technology and microlithization in the South Asian rainforest at Kitulgala Beli-
lena (c. 45 — 8,000 years ago). PLoS One, 17, €0273450.

Picin, A. (2016). Short-term occupations at the lakeshore: A technological reassessment of the open—
air site Konigsaue (Germany). Quartdr, 7-32.

@ Springer



12 Page 48 of 51 Journal of Paleolithic Archaeology (2023) 6:12

Pigeot, N. (1987). Magdaléniens d’Etiolles. Economie de débitage et organisation sociale (I'unité
d’habitation U5). CNRS editions.

Pottowicz-Bobak, M., Bobak, D., Badura, J., Wacnik, A., & Cywa, K. (2013). Nouvelles données
sur le Szélétien en Pologne. In Bodu, P., Chehmana, L., Klaric, L., Mevel, L., Soriano, S.,
Teyssandier, N. (Eds.), Le Paléolithique supérieur ancien de I’Europe du Nord-Ouest. Société
préhistorique frangaise.

Priifer, K., Posth, C., Yu, H., Stoessel, A., Spyrou, M. A., Deviese, T., et al. (2021). A genome
sequence from a modern human skull over 45,000 years old from Zlaty kui in Czechia. Nature
Ecology & Evolution, 5(6), 820-825.

Ramsey, C. B. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51, 337-360.

Reimer, P. J., Austin, W. E. N., Bard, E., Bayliss, A., Blackwell, P. G., Bronk Ramsey, C., et al.
(2020). The IntCal20 Northern Hemisphere radiocarbon age calibration curve (0-55 cal kBP).
Radiocarbon, 62(4), 725-757.

Rendu, W. (2010). Hunting behavior and Neanderthal adaptability in the Late Pleistocene site of
Pech-de-1’Azé 1. Journal of Archaeological Science, 37, 1798-1810.

Roussel, M., & Soressi, M. (2013). Une nouvelle séquence du Paléolithique supérieur ancien aux
marges sud-ouest du Bassin parisien: les Cottés dans la Vienne. In Bodu, P., Chemana, L.,
Klaric, L., Mevel, L., Soriano, S., Teyssandier, N. (Eds.), Le Paléolithique supérieur ancien
de I’Europe du Nord-Ouest. Réflexions et synthéses a partir d’un projet collectif de recherche
sur le centre et le sud du Bassin parisien; actes du colloque de Sens (15 - 18 Avril 2009) (pp.
283-298). Société Préhistorique Francaise.

Sachse-Koztowska, E. (1982a). Core exploitation process at the Aurignacian site Zwierzyniec I,
Aurignacien et Gravettien en Europe 11: Cracovie-Nitra 1980 (pp. 325-338). ERAUL Etudes et
Recherches Archéologiques de 1’Université de Liege.

Sachse-Koztowska, E. (1982b). The Aurignacian in Poland, Aurignacien et Gravettien en Europe
II: Cracovie-Nitra 1980 (pp. 172-182). ERAUL Etudes et Recherches Archéologiques de
I’Université de Liege.

Sachse-Koztowska, E., & Koztowski, S. K. (2004). Piekary prés de Cracovie (Pologne): complexe des
sites paléolithiques. Polska Akad. Umiejetnosci.

Sachse-Koztowska, E. (1978). Polish Aurignacian assemblages. Folia Quaternaria, 50, 37-69.

Séanchez-Hernandez, C., Rivals, F., Blasco, R., & Rosell, J. (2016). Tale of two timescales: Combin-
ing tooth wear methods with different temporal resolutions to detect seasonality of Palaeolithic
hominin occupational patterns. Journal of Archaeological Science: Reports, 6, 790-797.

Santamaria, D. (2012). La transicién del Paleolitico medio al superior en Asturias. El Abrigo de La
Viiia (La Manzaneda, Oviedo) y la Cueva de El Sidron (Borines, Pilofia). Servicio de Publica-
ciones de la Universidad de Oviedo.

Sawicki, L. (1952). Warunki klimatyczne akumulacji lessu mtodszego w Swietle wynikéw badari
stratygraficznych stanowiska paleolitycznego lessowego na Zwierzyricu w Krakowie. Biuletyn
Parnstwowego Instytutu Geologicznego, 66, 5-34.

Sawicki, L. (1957). Sprawozdanie z badan stanowisk paleolitycznych Zwierzyniec I i Piekary II
przeprowadzonych w 1955 r. Sprawozdania Archeologiczne, 4, 11-22.

Sawicki, L. (1959). Sprawozdanie z terenowych prac badawczych Zakladu Paleolitu IHKM PAN,
przeprowadzonych w r. 1956. Sprawozdania Archeologiczne, 5, 11-14.

Sawicki, L. (1956). Sprawozdanie tymczasowe z prac wykopaliskowo-badawczych przeprowadzo-
nych przez Zaktad Paleolitu IHKM PAN w latach 1953-1954. Sprawozdania Archeologiczne,
2, 11-21.

Schmidt, 1., & Zimmermann, A. (2019). Population dynamics and socio-spatial organization of the
Aurignacian: Scalable quantitative demographic data for western and central Europe. PLoS One,
14,e0211562.

Sitlivy, V. (2016). Technological variability of the Middle-to-Upper Paleolithic transition: Examples from
the Balkans and neighbouring regions. In K. Harvati & M. Roksandic (Eds.), Paleoanthropology of
the Balkans and Anatolia: Human Evolution and its Context (pp. 229-265). Springer.

Sitlivy, V., Chabai, V., Anghelinu, M., Uthmeier, T., Kels, H., Hilgers, A., et al. (2012). The earliest
Aurignacian in Romania: New investigations at the open air site of Roméanegsti-Dumbrivita 1
(Banat). Quartdr, 59, 85-130.

Sitlivy, V., Chabai, V., Anghelinu, M., Uthmeier, T., Kels, H., Nitd, L., et al. (2014b). Preliminary reas-
sessment of the Aurignacian in Banat (South-western Romania). Quaternary International, 351,
193-212.

@ Springer



Journal of Paleolithic Archaeology (2023) 6:12 Page490of51 12

Sitlivy, V., Zigba, A., Sobczyk, K., & Kolesnik, A. (2014c). The Middle-to-Upper Paleolithic Ksiecia
Jozefa open-air site (Krakow, Poland): Lithic technology and spatial distribution. Verlag Dr.
Rudolf Habel GMBH.

Sitlivy, V., Zieba, A., & Sobczyk, K. (2008). Middle and Early Upper Palaeolithic of the Krakow Region
Piekary Ila. Musées royaux d’art et d’histoire.

Sitlivy, V., Zieba, A., & Sobczyk, K. (2009). Middle and Early Upper Palaeolithic of the Krakow Region
Ksiecia Jozefa. Musées royaux d’art et d’histoire.

Sitlivy, V., Anghelinu, M., Chabai, V., Nitjd, L., Uthmeier, T., Hauck, T., et al. (2014a). Placing the
Aurignacian from Banat (Soutwestern Romania) into the European Early Upper Paleolithic con-
text. In Otte, M., Le Brun-Ricalens, F. (Eds.), Modes de contacts et de déplacements au Paléolith-
ique eurasiatique (pp. 243-277). ERAUL.

Skrdla, P. (2013). The Bohunician in Moravia and adjoining regions. Archaeology, Ethnology and
Anthropology of Eurasia, 41, 2—13.

Skrdla, P. (2017). Middle to Upper Paleolithic transition in Moravia: New sites, new dates, new ideas.
Quaternary International, 450, 116-125.

Slimak, L. (2003). Les debitages discoide Mousteriens: Evaluation d’un concept technologique. In Pere-
sani, M. (Ed.), Discoid Lithic Technology. Advances and Implications (pp. 33—66). BAR Interna-
tional Series.

Slimak, L., Pasesse, D., & Giraud, Y. (2002). La grotte Mandrin et les premieres occupations du Paléo-
lithique supérieur en Occitanie orientale. Espacio, tiempo y forma. Serie I, Prehistoria y arque-
ologia, 15, 237-259.

Slimak, L., Pesesse, D., & Giraud, Y. (2006). Reconnaissance d’une installation du Protoaurignacien en
vallée du Rhone. Implications sur nos connaissances concernant les premiers hommes modernes
en France méditerranéenne. Comptes Rendus Palevol 5, 909-917.

Sobezyk, K. (1996). Krakéw-Spadzista unit D: Excavations 1986—1988. Folia Quaternaria, 67, 715-127.

Sonneville-Bordes, D.d., & Perrot, J. (1954). Lexique typologique du Paléolithique supérieur. Bulletin de
la Société préhistorique frangaise, 51(7), 327-335.

Sponheimer, M., Ryder, C. M., Fewlass, H., Smith, E. K., Pestle, W. J., & Talamo, S. (2019). Saving old
bones: A non-destructive method for bone collagen prescreening. Scientific Reports, 9, 13928.

Stefaniski, D. (2004). Technologiczna, typologiczna i funkcjonalna analiza grupy rylcow z gérnopaleoli-
tycznego stanowiska Krakow, ul. Spadzista B i BI. MA thesis, Jagiellonian University, Krakow.

Stefaiski, D. (2013). Technika rylcowa z gérnopaleolitycznego stanowiska Krakéw — ul. Spadzista
B+BI1. In Nowak, M., Stefanski, D., Zajac, M. (Eds.), Retouch - how and what for? Multi-perspec-
tiveness of stone tools (pp. 95-126). Krakow.

Stefaniski, D. (2018). The Early Upper Palaeolithic assemblages of arch-backed points from Krakéw-Zwi-
erzyniec site 1. In Valde-Nowak, P., Sobczyk, K., Nowak, M., Zralka, J. (Eds.), Multa per gentes et
multa per saecula (pp. 63-70). Krakow.

Svoboda, J., & Siman, K. (1989). The Middle-Upper Paleolithic transition in Southeastern Central
Europe (Czechoslovakia and Hungary). Journal of World Prehistory, 3, 283-322.

Tafelmaier, 1. (2017). Technological variability at the beginning of the Aurignacian in Northern Spain.
Wissenschaftliche Schriften des Neanderthal Museums.

Talamo, S., Soressi, M., Roussel, M., Richards, M., & Hublin, J.-J. (2012). A radiocarbon chronology for
the complete Middle to Upper Palaeolithic transitional sequence of Les Cottés (France). Journal of
Archaeological Science, 39, 175-183.

Talamo, S., Aldeias, V., Goldberg, P., Chiotti, L., Dibble, H. L., Guérin, G., et al. (2020). The new
14C chronology for the Palaeolithic site of La Ferrassie, France: The disappearance of Neander-
thals and the arrival of Homo sapiens in France. Journal of Quaternary Science, 35, 961-973.

Talamo, S., Nowaczewska, W., Picin, A., Vazzana, A., Binkowski, M., Bosch, M. D., et al. (2021a).
A 41,500 year-old decorated ivory pendant from Stajnia Cave (Poland). Scientific Reports, 11,
22078.

Talamo, S., Kromer, B., Richards, M. P., & Wacker, L. (2023). Back to the future: The advantage of
studying key events in human evolution using a new high resolution radiocarbon method. PLoS
One, 18, ¢0280598.

Talamo, S., Fewlass, H., Maria, R., & Jaouen, K. (2021b). “Here we go again”: The inspection of col-
lagen extraction protocols for 14C dating and palaeodietary analysis. STAR: Science & Technol-
ogy of Archaeological Research, 7, 62-77.

Tartar, E., & White, R. (2013). The manufacture of Aurignacian split-based points: An experimental
challenge. Journal of Archaeological Science, 40, 2723-2745.

@ Springer



12 Page 50 of 51 Journal of Paleolithic Archaeology (2023) 6:12

Tejero, J.-M. (2014). Towards complexity in osseous raw material exploitation by the first anatomi-
cally modern humans in Europe: Aurignacian antler working. Journal of Anthropological
Archaeology, 36, 72-92.

Terberger, T., Street, M., & Briuer, G. (2003). New evidence for the chronology of the Aurignacian
and the question of Pleniglacial settlement in western central Europe. In J. Zilhdo & F. d’Errico
(Eds.), The chronology of the Aurignacian and of the transitional technocomplexes: Dating,
stratigraphies, cultural implications (pp. 213-221). Instituto Portugués de Arqueologia.

Teyssandier, N. (2008). Revolution or evolution: The emergence of the Upper Paleolithic in Europe.
World Archaeology, 40, 493-519.

Teyssandier, N., & Zilhdo, J. (2018). On the entity and antiquity of the Aurignacian at Willendorf
(Austria): Implications for modern human emergence in Europe. Journal of Paleolithic Archae-
ology, 1, 107-138.

Teyssandier, N., & Liolios, D. (2003). Defining the earliest Aurignacian in the Swabian Alp: The rel-
evance of the technological study of the Geilenklosterle (Baden-Wiirttemberg, Germany) lithic
and organic productions. In Zilhdo, J., D’Errico, F. (Eds.), The chronology of the Aurignacian
and of the transitional technocomplexes: Dating, stratigraphies, cultural implications. Trabal-
hos de Arqueologia (vol. 33, pp. 179-196), Instituto Portugués de Arqueologia.

Teyssandier, N. (2007). En route vers l’ouest. Les débuts de I’aurignacien en Europe. BAR Interna-
tional Series.

Tixier, J. (1963). Typologie de I’Epipaléolithique du Maghreb, Mémoires du Centre de Recherches
Anthropologiques. Préhistoriques et Ethnographiques d’Alger. Arts et Métiers Graphiques.
Torre, Idl, Martinez-Moreno, J., & Mora, R. (2013). Change and stasis in the Iberian Middle Paleo-
lithic: Considerations on the significance of Mousterian Technological Variability. Current

Anthropology, 54, S320-S336.

Trinkaus, E., Haduch, E., Valde-Nowak, P. W., & Wojtal, P. (2014). The Obtazowa 1 early modern
human pollical phalanx and Late Pleistocene distal thumb proportions. Homo, 65, 1-12.

Trinkaus, E., Moldovan, O., Milota, S., Bilgar, A., Sarcina, L., Athreya, S., et al. (2003). An early modern
human from the Pegtera cu Oase, Romania. Proceedings of the National Academy of Sciences, 100,
11231-11236.

Tsanova, T. (2008). Les débuts du Paléolithique supérieur dans I’Est des Balkans. Réflexion a partir
de I’étude taphonomique et techno-économique des ensembles lithiques des sites de Bacho Kiro
(couche 11), Temnata (couches VI et 4) et Kozarnika (niveau VII). BAR International Series
1752.

Tuffreau, A. (1976). Les fouilles du gisement Acheuléen supérieur des Osiers a Bapaume (Pas-de-
Calais). Bulletin De La Société Préhistorique Frangaise, 8, 231-243.

Uthmeier, T. (1996). Ein bemerkenswert frithes Inventar des Aurignacien von der Freilandfundstelle
Keilberg-Kirche bei Regensburg. Archdologisches Korrespondenzblatt, 26, 233-248.

Valde-Nowak, P. (2015). Worked Conus shells as Pavlovian fingerprint: Obtazowa Cave, Southern
Poland. Quaternary International, 359-360, 153-156.

Valde-Nowak, P., & Ciesla, M. (2020). Models of raw material exploitation as an indicator of middle
paleolithic mobility: Case studies from uplands of Northern Central Europe. In J. Cascalheira &
A. Picin (Eds.), Short-term occupations in paleolithic archaeology: Definition and interpreta-
tion (pp. 105-120). Springer.

Valde-Nowak, P., & Nadachowski, A. (2014). Micoquian assemblage and environmental conditions
for the Neanderthals in Obtazowa Cave, Western Carpathians, Poland. Quaternary Interna-
tional, 326-327, 146-156.

Valde-Nowak, P., Nadachowski, A., & Wolsan, M. (1987). Upper Palaeolithic boomerang made of a
mammoth tusk in south Poland. Nature, 329, 436—-438.

Valde-Nowak, P., Alex, B., Ginter, B., Krajcarz, M. T., Madeyska, T., Migkina, B., et al. (2014). Mid-
dle Paleolithic sequences of the Ciemna Cave (Pradnik valley, Poland): The problem of syn-
chronization. Quaternary International, 326-327, 125-145.

Valde-Nowak, P., Alex, B., Ginter, B., Krajcarz, M. T., Madeyska, T., Mi¢kina, B., et al. (2016). Late
Middle Palaeolithic occupations in Ciemna Cave, southern Poland. Journal of Field Archaeol-
ogy, 41, 193-210.

Valde-Nowak, P., Nadachowski, A., & Madeyska, T. (2003). Obfazowa cave: Human activity, stra-
tigraphy, and palaeoenvironment. Institute of Archaeology and Ethnology Polish Academy of
Sciences.

@ Springer



Journal of Paleolithic Archaeology (2023) 6:12 Page 51 of 51 12

Valladas, H., Mercier, N., Escutenaire, C., Kalicki, T., Koztowski, J., Sitlivy, V., et al. (2003). The late
Middle Paleolithic blade technologies and the transition to the Upper Paleolithic in southern
Poland: TL dating contribution. Eurasian Prehistory, 1, 57-82.

Vanhaeren, M., & d’Errico, F. (2006). Aurignacian ethno-linguistic geography of Europe revealed by
personal ornaments. Journal of Archaeological Science, 33, 1105-1128.

Wedage, O., Picin, A., Blinkhorn, J., Douka, K., Deraniyagala, S., Kourampas, N., et al. (2019).
Microliths in the South Asian rainforest ~45-4 ka: New insights from Fa-Hien Lena Cave, Sri
Lanka. Plos One, 14, €0222606.

Welker, F., Hajdinjak, M., Talamo, S., Jaouen, K., Dannemann, M., David, F., et al. (2016). Pal-
aeoproteomic evidence identifies archaic hominins associated with the Chatelperronian at the
Grotte du Renne. Proceedings of the National Academy of Sciences, 113, 11162-11167.

White, M., & Ashton, N. (2003). Lower palaeolithic core technology and the origins of the levallois
method in North-Western Europe. Current Anthropology, 44, 598—609.

Wilczynski, J., Wojtal, P., Sobieraj, D., & Sobczyk, K. (2015). Krakéw Spadzista trench C2: New
research and interpretations of Gravettian settlement. Quaternary International, 359-360,
96-113.

Wilczyniski, J. (2015). Lithic inventory discovered in the Krakéw Spadzista trench E1 - The result of
the excavation carried out in 2012. In Wojtal, P., Wilczynski, J., Haynes, G. (Eds.), A Gravet-
tian Site in Southern Poland. ISEA PAS.

Wild, E. M., Teschler-Nicola, M., Kutschera, W., Steier, P., Trinkaus, E., & Wanek, W. (2005). Direct
dating of Early Upper Palaeolithic human remains from Mladec. Nature, 435, 332-335.

Wisniewski, A. (2014). The beginnings and diversity of Levallois methods in the early Middle Palaeo-
lithic of Central Europe. Quaternary International, 326-327, 364-380.

Wisniewski, A., Adamiec, G., Badura, J., Bluszcz, A., Kowalska, A., Kufel-Diakowska, B., et al. (2013).
Occupation dynamics north of the Carpathians and Sudetes during the Weichselian (MIS5d-3):
The Lower Silesia (SW Poland) case study. Quaternary International, 294, 20-40.

Wisniewski, A., Pottowicz-Bobak, M., Bobak, D., Jary, Z., & Moska, P. (2017). The Epigravettian and
the Magdalenian in Poland: New chronological data and an old problem. Geochronometria, 44,
16.

Wood, R. E., Arrizabalaga, A., Camps, M., Fallon, S., Iriarte-Chiapusso, M. J., Jones, R., et al.
(2014). The chronology of the earliest Upper Palaeolithic in northern Iberia: New insights from
L’Arbreda, Labeko Koba and La Viiia. Journal of Human Evolution, 69, 91-109.

Wright, D., Nejman, L., d’Errico, F., Kralik, M., Wood, R., Ivanov, M., & Hladilova, S. (2014). An
Early Upper Palaeolithic decorated bone tubular rod from Pod Hradem Cave, Czech Republic.
Antiquity, 88, 30-46.

Zawisza, J. (1878). La caverne de Mammoth en Pologne. Mémoire De La Societé D’anthropologie De
Paris, 2, 439-447.

Zieba, A., Sitlivy, V., Sobczyk, K., & Kolesnik, A. V. (2008). Raw material exploitation and intra-
site spatial distribution at two Late Middle and Early Upper Paleolithic sites in the Krakow
region: Piekary IIA and Ksiecia Jozefa. Archaeology, Ethnology and Anthropology of Eurasia,
33, 46-57.

Zilhdo, J. (2007). The emergence of ornaments and art: An archaeological perspective on the origins
of “Behavioral Modernity”. Journal of Archaeological Research, 15, 1-54.

Zilhdo, J. (2011). Aliens from outer time? Why the “Human Revolution” is wrong, and where do we
go from here? In S. Condemi & G.-C. Weniger (Eds.), Continuity and Discontinuity in the Peo-
pling of Europe: One Hundred Fifty Years of Neanderthal Study (pp. 331-366). Springer.

Zilhao, J. (2012). Personal ornaments and symbolism among the Neanderthals. In Scott, E. (Ed.), Origins
of Human Innovation and Creativity (pp. 35-49). Elsevier.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

@ Springer



	The Beginning of the Early Upper Paleolithic in Poland
	Abstract
	Introduction
	The Techno-typological Development of the Aurignacian

	Methods
	The Polish Aurignacian Sites
	Kraków Gate
	Kraków-Zwierzyniec 1
	Kraków-Spadzista Street (Kraków-Zwierzyniec 4)
	Kraków-Księcia Józefa Street (Kraków-Zwierzyniec 16)
	Piekary II

	Kraków-Częstochowa Upland (Polish Jura)
	Orawa-Podhale Basin (Western Carpathian Mountains)
	Obłazowa Cave (Nowa Biała 2)


	Discussion
	The Polish Aurignacian in a Broader Context

	Conclusions
	Acknowledgements 
	References


