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ABSTRACT 
Prevailing interpretations of late glacial “azilianization” processes in western Europe emphasize 
the role of adaptive responses to environmental changes by Late Epigravettian and Late Mag-
dalenian populations. These interpretations stress the considerable cultural continuity across 
this transition. Recent DNA studies, however, have raised the possibility of a significant popu-
lation turnover at this time, ultimately deriving from influences from the Near East, perhaps re-
flecting a demographic expansion. Such an expansion—or migration—should be reflected by 
some abrupt changes in the archaeological record, which at present are not obvious or em-
phasized. In an attempt to identify the proposed immigrants, the record in terms of lithic tech-
nology, projectile use, the domestication of dogs, and artistic and mortuary behavior is 
examined. 
Keywords: Europe, Late Paleolithic, paleodemography, migration, innovations 

ZUSAMMENFASSUNG 
Vorherrschende Interpretationen spätglazialer „Azilianisierungs“-Prozesse in Westeuropa be-
tonen die Rolle anpassungsmäßiger Reaktionen von Populationen des Spätepigravettien und 
Spätmagdalénien auf Umweltveränderungen. Solche Interpretationen heben die beträchtliche 
kulturelle Kontinuität während dieses Übergangs hervor. Jüngste DNA-Studien haben jedoch 
die Möglichkeit eines erheblichen Bevölkerungswechsels zu dieser Zeit ins Spiel gebracht, der 
letztendlich auf Einflüsse aus dem Nahen Osten zurückzuführen ist und möglicherweise eine 
demografische Expansion widerspiegelt. Solch eine Expansion – oder Migration – sollte sich 
in einigen abrupten Änderungen im archäologischen Befund widerspiegeln, die derzeit jedoch 
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nicht offensichtlich sind oder hervorgehoben werden. In einem Versuch, die potentiellen Ein-
wanderer zu identifizieren, werden die Befunde in Bezug auf die Steintechnologie, den Einsatz 
von Projektilen, die Domestizierung von Hunden sowie das künstlerische Schaffen und das Be-
stattungsverhalten untersucht. 
Schlagwörter: Europa, Spätpaläolithikum, Paläodemografie, Migration, Innovationen 

Introduction 
The late glacial cultural transition in western Europe from the late Upper Paleolithic Magdale-
nian to the Late Paleolithic Azilian and Federmesser industries is a significant period of culture 
change. Aspects of diet, lithic typology and technology, mobility, settlement patterns and art all 
undergo significant transformations during this period. Because these changes generally coin-
cide with dramatic alterations in the climate, vegetation and fauna, interpretations of this tran-
sition have given explanatory priority to the environment. That is, these changes are seen to 
represent adaptations to the environmental alterations, which encouraged or forced responses 
by Magdalenian hunter-gatherer populations. As just one example, Grimm (2013, 175) states 
that “the Federmesser-Gruppen probably evolved from the Late Magdalenian due to the varying 
resource availability and necessities to cope [with] this changing environment.” I have argued 
for this perspective as well, for example stating that “these changes transformed the environ-
ments (…) and demanded profound adjustments by human populations” (Jochim 2020, 81). 

As a result, these interpretations have emphasized the evolutionary nature of the cultural 
changes, arguing that the Late Paleolithic industries develop directly from the preceding indus-
tries. For example, as Mevel (2013, 177) has stated, “Although we perceive several and clear tech-
nical and typological variations between the Upper Magdalenian and the Early Azilian (…) it 
should not hide real affinities (…). Therefore, the Early Azilian can be considered as a Final 
Magdalenian as much as an initial phase of the Azilian.” Similarly, Grimm (2013, 175) has argued 
“Since no other information system (…) than the ones based on a Magdalenian substratum 
were observed, the transition from the Late Magdalenian to the Federmesser-Gruppen repre-
sented a change within a single social system and adoption as a reason for sudden changes can 
be excluded.” Straus (1985) has also argued for a cultural continuum between the Magdalenian 
and Azilian in southwestern Europe. 

Recent ancient DNA studies, however, have complicated these arguments. Pala et al. (2012) 
reported on mitochondrial evidence from Mediterranean Europe, the Caucasus and the Near 
East suggesting a major population expansion from the Near East into Europe after 19,000 years 
ago and particularly between 16,000 and 12,000 years ago. Based on an analysis of Pleistocene 
mitochondrial genomes, Posth et al. (2016, 828) presented “surprising evidence of a major pop-
ulation turnover in Europe around 14,500 years ago during the Late Glacial.” Similarly, Fu et al. 
(2016, 200) used genome-wide data to argue that “During the major warming period after 
�14,000 years ago, a genetic component related to present-day Near Easterners became wide-
spread in Europe.” The earliest sample in their study that represents the new component is Vil-
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labruna in Italy, with later sites in France and Germany. More recently, Bertolini et al. (2020) 
reported on a total genome study of a skeleton from the Italian site of Riparo Tagliente. This in-
dividual was found to be closely related to the Villabruna sample and later Western Hunter-
Gatherers, but is dated to 16,980-16,510 cal BP, “therefore backdating by at least 3ka the 
occurrence of genetic components previously reported for the later Villabruna cluster.” More-
over, the study by Posth et al. (2016) includes material from the Italian site of Paglicci, dated to 
around 18,000 cal BP, which is closely related to the genome of the new, expanding group (Scor-
rano et al. 2022). These earlier dates suggest that this population expanded into areas north and 
west considerably later than their appearance in the Mediterranean. Genome-wide studies by 
Villalba-Mouco et al. (2019) indicate that a skeleton from the Iberian site of El Mirón, dating to 
ca. 19,000 cal BP, carries dual ancestry that includes Villabruna-related individuals, suggesting 
“an early connection between two potential refugia” (Villalba-Mouco et al. 2019, 1169) and 
therefore backdating even farther the presence and spread of individuals identified in northern 
Italy. As Scorrano et al. (2022, 1) summarize, “we argue that this lineage took refuge in Italy du-
ring the LGM, followed by a subsequent spread to central-western Europe.” 

Given current samples, this DNA evidence suggests that immigration and population replace-
ment or admixture may have occurred around the time of the cultural transition in western Eu-
rope and may have begun as early as 19,000 years ago in the south. This poses a challenge to 
our understanding of the late Pleistocene cultural changes, a challenge that cannot be ignored. 
Complete and abrupt replacement is unlikely, and there exists some evidence for admixture, at 
least in southwest Europe (Villalba-Mouco et al. 2019). The processes underlying this demo-
graphic replacement are not known, but some speculations can be made. 

There may have been two possible factors for supplying an inducement or “push” to move 
north into west and central Europe, factors that also encouraged the northward penetration into 
the Alps during the Late Glacial period (Jochim 2020). As the Alpine glaciers melted, the ensuing 
“intense water discharge”, erosion, colluviation and loess deposition (Angelucci and Bassetti 
2009) surely impacted the north Italian Po plain, disrupting vegetation, while the water run-off 
itself raised the water table and created new wetlands and estuaries, transforming the environ-
ment (Birch et al. 2016). In both cases, a move northward would have preserved accustomed 
strategies of hunting in open steppe habitats. Secondly, the gradual disappearance of the Great 
Adriatic Plain may have provided an additional “push” (Naudinot et al. 2014; Birch et al. 2016). 
During the Last Glacial Maximum, the northern portion of the Adriatic Basin was exposed as 
a plain by the lower sea level. As glaciers began to melt, this plain was gradually inundated and 
the northern shore of the Adriatic shifted northward. Assuming that this plain had been suffi-
ciently rich to support human groups (Miracle 2007), its flooding would have forced populations 
to the west, north and east, increasing relative population numbers in those areas, and thus pro-
viding an encouragement to expand into adjacent areas. 

The route of an expansion from the Mediterranean northward may likely have been along the 
shore westward and then up the Rhone Valley to its headwaters. From there both the Rhine and 
the headwaters of the Danube can be easily reached, allowing pathways of movement into France 
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and Germany. This route was used already during Magdalenian occupations in southwestern 
Germany as exchange networks for Mediterranean shells that reached sites along the Danube 
(Weniger 1982, 199; Terberger and Burger 2017) demonstrate. Two challenges faced immigrants 
as they expanded: the environmental differences they encountered in the new areas and the 
presence of Magdalenian populations. These factors would have stimulated and required ad-
justments, in terms both of adaptive responses by the immigrants to the environment and of 
social negotiations among the different groups. These negotiations could have taken various 
forms, including hostilities, exchange and intermarriage. In addition, they may have resulted in 
mutual adoption of aspects of material culture. An ethnographic example of this process is pro-
vided by the early contact of ethnically distinct Inuit and Cree on the eastern shore of Hudson’s 
Bay in the 1700s: “The Inuit apparently borrowed such items as snowshoes and crooked knives 
from the Indians, and the Indians adopted parkas, semilunar knives, and dog traction from the 
Inuit” (Barger 1979, 62). This occurred despite a history of chronic hostilities between the two 
groups. Similarly, during the early 1700s in north-central North America the forest-adapted 
Cree learned the technique of constructing and using the buffalo pound from their grassland-
adapted Assiniboine neighbors (Ray 1998, 46). The European archaeological record, therefore, 
could show some similarities in adaptive behavior between the two groups, compounded by in-
teraction and sharing with the Magdalenian population. In part, the record might easily appear 
to develop out of the Magdalenian. 

Even so, such a demographic process should have played a role in this transition and the ar-
chaeological record might be expected to display some rather abrupt changes or discontinuities, 
at least given our chronological control, against the backdrop of the perceived more gradual 
cultural changes. Critically, such discontinuities might appear to be unrelated directly to envi-
ronmental changes. In light of the apparent spatio-chronological patterns of the tested DNA 
samples, any such changes should appear earliest in the south (Italy) and later in the 
north/northwest. The question therefore is where are the immigrants in the archaeological record? 

Terberger and Burger (2017, 87) state that “It has (…) not been possible to find archaeological 
evidence for the suggested population turnover around 12 000 cal BC which according to pa-
laeogeneticists might have come with the arrival of new migrants from the Near East.” Other 
scholars, however, have noted that there are indeed some hints of relative discontinuities in the 
current archaeological record. For example, Leesch (2013, 177) notes that “the shift from Mag-
dalenian to Azilian [in Switzerland] seems to be abrupt. However, various Magdalenian assem-
blages from other sites in Switzerland (…) may represent ‘transitional’ assemblages.” In 
discussing this issue for the Rhineland, Grimm (2013, 176) states, “In contrast to the other tax-
onomic characteristics, the disappearance of evident settlement structures from the archaeologi-
cal record occurred suddenly between the sub-periods GI-1e and GI-1c3 (...). Perhaps, the 
change in the settlement structures and the appearance of specific mortuary practices reveal an 
important disruption in the otherwise continuous process of adaptation.” In the following, some 
possible examples of such discontinuities are discussed in a general way, focusing on the late 
Pleistocene archaeological record, with the aim at provoking more detailed studies in the future. 
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There is a huge literature on the transition from the late Upper Paleolithic to the Late Paleolithic 
and the discussion that follows can touch on only a small portion of this literature, but can raise 
observations that relate to the possible role of immigration in this process. 

Lithic typology and technology 
In Italy a number of typological and technological changes mark the transition from Gravettian 
to Epigravettian, beginning ca. 22,554-21,440 cal BP and continue throughout the Epigravettian 
until the beginning of the Holocene (Tomasso 2014, 2017). Initial changes include the loss of 
Noailles burins and the increasing scarcity of gravettes and long, rectangular, regular, narrow 
blades. Pointes à face plane appear and, later, microgravettes. By the period of 17,100-16,300 
cal BP the use of soft stone hammer percussion appears in the lithic assemblage of Riparo Ta-
gliente in Italy (Fontana et al. 2012). Around 16,000 cal BP a number of technological changes 
occur (Tomasso 2014) including: 

• Progressive replacement of organic by soft stone hammer 
• Decline of blade production and increasing production of bladelets and flakes 
• Decreasing standardization of blades and bladelets 
• Decreasing careful core preparation 
• Development of short scrapers 
• Relaxation of requirements for high quality raw material. 

This constellation of changes approximately 16,000 years ago led Tomasso to recognize the 
period as the beginning of a significant new step – the transition between Early and Late Epig-
ravettian, in contrast to earlier schemes of more smooth and gradual changes during this time 
(Tomasso 2014, 480). It is notable that the environment in the area of Tagliente was periglacial, 
consisting of bushes, herbs and scattered conifers, not heavily forested, rendering difficult an 
argument that the changes reflect adaptive adjustments to a forested environment (Berto et al. 
2018). Broglio (1997) similarly argues for the rather abrupt set of changes closer to 14,477 cal 
BP, a period when the environment around Villabruna consisted of alpine prairies with scarce 
conifers (Vercellotti et al. 2008), changes that “unexclusively come from the Epigravettian entity. 
In fact, the spread of particular types of short end-scrapers, backed knives, and geometric im-
plements obtained through the microburin method as well as trapezoids, is a complex phenom-
enon that goes beyond the Epigravettian area and points to the establishment of connections 
among different cultural entities” (Ferrari and Peresani 2003, 90). 

These studies suggest that during the period of the early influx into Italy of populations with 
genetic ties to the Near East, evidenced by the Tagliente burial just after 17,000 cal BP and fol-
lowed by the Villabruna burial around 14,500 cal BP, genetic changes occurred to culminate in 
the appearance of the U5 mitochondrial DNA haplogroup that then spread to the north and 
west. Furthermore, during this period a number of changes in lithic technology and typology 
developed that may have accompanied this demographic spread. 
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The subsequent northern population expansion is documented by the DNA of skeletal re-
mains from Oberkassel in the Rhineland dating to 14,223 + 58 cal BP (Janssens et al. 2018), and 
Bichon, 13,770-13,560 cal BP, and Rochedane, 13,090-12,830 cal BP in the Swiss Jura (Fu et al. 
2016). The Oberkassel remains coincide with the beginning of the Late Paleolithic Federmesser 
industry in the area approximately 14,370 cal BP (Grimm 2013), and the two Jura sites belong 
to the Late Paleolithic Azilian culture, beginning in this region around 14,400 cal BP (Cupillard 
et al. 2015). The most detailed examination of the transition from the Upper Paleolithic to the 
Late Paleolithic industries of north and west Europe is that by Valentin (2008) for the Paris 
Basin. In this study the Azilian is divided into two stages. In the first stage, beginning around 
14,800 cal BP at the site of Le Closeau, the primary production concentrates on large, standard-
ized blades, as in the preceding Magdalenian, but using soft stone hammers (largely used only 
on blades) rather than organic hammers that were used earlier. In addition, short scrapers appear 
and antler points were gradually replaced by quickly made stone points (Bignon-Lau 2019). The 
second stage, by around 14,000 cal BP, shows a number of other changes, many of which are 
similar to earlier changes in Italy. These include: 

• Fewer blades and greater use of less standardized short blades and flakes 
• Absence of antler points 
• Smaller stone points 
• All lithic stages using soft stone hammer 
• Much simpler core preparation 
• Reduction of use of high-quality raw material. 

In short, this study identifies two major periods of change in tool production in the Paris 
Basin relatively close in time to the dating of the Oberkassel skeleton, of which the earlier period 
is considered to be more profound (Valentin 2008, 23). It is notable that, in interpreting these 
changes, Bignon-Lau challenges the traditional scenario of progressive, evolutionary azilianiza-
tion from the Magdalenian and suggests several alternative interpretations. Among these is “the 
possibility of a migration of Early Azilian societies from outside the Paris Basin into this terri-
tory” (Bignon-Lau 2019, 55). 

For the Jura region of eastern France and Switzerland, Cupillard et al. (2015) note that the 
Azilian begins between 14,400 and 14,000 cal BP, as exemplified by the sites of Monruz and 
Champréveyres. It is noteworthy, however, that some later sites in this region have been reat-
tributed to the Late Epigravettian rather than the Azilian (Cupillard et al. 2015, 54). In discussing 
sites in the Jura and northern Alps, including Rochedane level A4 (12,910-12,618 cal BP), Mevel 
et al. (2014) have discussed this reattribution, stating that “several sites very clearly share the 
same lithic component characterised by a single microlithic concept – points with backing on 
their right edge – and common technical tradition evident in the production of bladelets from 
very narrow cores using a soft-stone hammer. Taken together, this information suggests these 
industries are comparable with the Epigravettian, particularly its most recent phase (…). During 
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the Late Azilian we also note an important circulation of raw materials and ornaments from the 
Mediterranean to the Northern Alps, perhaps reflecting the path by which technical ideas, hi-
therto confined to southern Europe, diffused into the region” (Cupillard et al. 2015, 46). It is 
worth considering whether this “diffusion” might have been facilitated by ongoing population 
movement from the south. 

In the Danube Valley of southern Germany, sampled skeletal material reflecting the new ge-
netic group all date to the early Holocene Mesolithic, so the timing of their appearance in this 
area is either late or simply not detected in the current genetic samples. The Late Paleolithic in-
dustry of the region replaces the Late Magdalenian around 14,000 cal BP and has much in com-
mon with the Azilian. In a comparative study of Late Magdalenian and Late Paleolithic 
assemblages of this area, Fisher (2000) documents a decrease in laminar debitage as a steady 
decline in the average proportion of blades among all blades and flakes from 50% in the Mag-
dalenian to 32% in the Late Paleolithic. Control over the preparation of cores appears to show 
a similar pattern. For example, there is a significant decrease in the percentage of faceted plat-
forms from the Magdalenian to the Late Paleolithic which is characterized by diverse core types 
with little preshaping and relatively more flakes than more carefully made blades. 

Bow and arrow technology 
Another aspect of technology that seems to appear in Europe around the time of the transition 
to the Late Paleolithic is the bow and arrow. This issue has been highly discussed. Aside from 
the debated find of a wooden bow fragment at the site of Mannheim-Vogelstang, Germany and 
dated to 18,000-17,500 cal BP (Rosendahl et al. 2006), the oldest concrete evidence of such tech-
nology in western Europe comes from the north German Ahrensburgian site of Stellmoor, da-
ting to the Younger Dryas, in other words, very late in the Late Paleolithic. Many archaeologists, 
however, suggest that this technology first appeared in Europe considerably earlier. Although 
Marreiros et al. (2016) have suggested the presence of bow and arrow technology as early as the 
Early Gravettian in Portugal, many scholars, including Valentin (2008; Paris Basin), Leesch 
(2013; Swiss plateau), Otte (2013; Belgium) and Bintz and Griggo (2011; northern French Alps) 
have suggested its appearance by the Bølling, around 14,700 cal BP, based largely on the size of 
projectile tips. In the Jura, Cupillard (1998, 147) concurs and suggests that both bow and arrow 
and spears or darts were initially used by the same groups, but that bow and arrow largely re-
placed other projectiles by around 14,000 cal BP. 

This issue of the timing of the appearance of the bow and arrow is difficult because bows and 
arrow shafts are rarely preserved, so that analyses must concentrate on the durable stone points. 
Problems with this approach have been much discussed in both the European and North Amer-
ican literature. Frequently, the assumption has been made that the size of points, known to have 
decreased in length from the Magdalenian to the Mesolithic, will distinguish spears and darts 
from arrows. For example, in an innovative study, Riede (2009) adopted a quantitative approach 
from Shott (1997) to examine north European points in an attempt to distinguish the different 
projectile types. Because the quantitative thresholds have not been widely agreed upon, however, 
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the best conclusion, at present, may be that of Hutchings (2016), who argues that current ap-
proaches to link point morphology to systems of projectile delivery are simply inadequate. 

It is tempting to expect to see a rather abrupt and dramatic decrease in projectile point size 
with the appearance of the bow and arrow. The general picture, however, as seen in the south 
German site of Zigeunerfels, is a rather steady decrease in length during this time of transition, 
with the only possible more abrupt decline occurring in the transition from the Younger Dryas 
to the microlithic backed points of the Holocene (Taute 1972). Lyman et al. (2008), however, 
argue against this assumption of an abrupt transition. They point out that this technological 
transition should be characterized by initial use of the normal spear or dart points on arrows, 
accompanied by slight modifications and experimentation in order to achieve optimal arrow 
performance. If this were the case, then attributes such as average length might show little abrupt 
change. In addition, they suggest that any attributes might show greater variability early in the 
transition as experimentation proceeds, followed by decreasing variability as techniques are sta-
bilized. 

In seeking to explain the timing of the appearance of bow and arrow technology, the envi-
ronmental changes during the Late Pleistocene have been seen as a driving force, related to sup-
posed advantages of the bow in forested environments. Leesch (2013), however, has emphasized 
its appearance during the Bølling in Switzerland in a largely unforested landscape. Similarly, 
Valentin (2008) has argued that even during the Late Azilian of the Paris Basin between 14,000 
and 13,000 cal BP the landscape was still a mosaic of sparse forests interspersed with grasslands. 
A simple adaptive explanation for the timing of the appearance of this technology cannot easily 
be reduced to a change in vegetation. 

Discovery of arrow points embedded in bones has been suggested as an aid in determining 
the use of the bow and arrow (Bachechi et al. 1997). Unfortunately, very few such finds have 
been made in the Paleolithic record. One such discovery was made in a burial in the Sicilian 
cave of San Teodoro, in which a flint fragment – possibly the tip of a microlithic triangle – was 
found lodged in the pelvis (Bachechi et al. 1997). This burial lies under a level dated to before 
15,224-14,708 cal BP (Garilli et al. 2020). A child burial at the Grotta dei Fanciulli (Grotte des 
Enfants) at the Italian-French border has a retouched bladelet lodged in a vertebra, dated to ca. 
13,000 cal BP (Formicola and Holt 2015). Finally, a bear skeleton found in the site of Bichon in 
the Swiss Jura had a flint fragment embedded in a vertebra and dated to 13,770-13,560 cal BP 
(Morel 1998). Although none of these finds attest positively to the use of the bow and arrow, 
this is a possible interpretation. 

If the bow and arrow was indeed present in the early Bølling in Switzerland, the French Alps, 
the Paris Basin and Belgium, arrow points presumably consisted of relatively small Azilian 
points, the “quickly made flint points” of Valentin (2008, 8). In Italy, on the other hand, the find 
at San Teodoro, with its bone-embedded possible tip of a microlithic triangle, suggests that geo-
metric microliths may have been used for arrow points even somewhat before the early Bølling 
in that area (Bachechi et al. 1997). In light of the Near Eastern genetic ties of the European im-
migrant population, it is worth exploring the dating of geometrics between that area and Italy. 
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According to Macdonald et al. (2016), the Geometric Kebaran level of the site of Wadi Mataha 
in Jordan contains geometric microliths in the form of trapeze-rectangles between 17,579 and 
16,457 cal BP. Of note is that the fracture patterns indicate that most of these geometrics were 
used as projectile points. Farther afield, recent studies of skeletons at the site of Jebel Sahaba in 
Egypt, dating to 18,600-13,400 cal BP, identified wounds and embedded stone chips and re-
touched fragments interpreted as resulting in part from light arrows (Crevecoeur et al. 2021). 
In southwestern Anatolia, levels of the site of Okuzini Cave dating to the 17th to 15th millennium 
cal BP show the transformation of proto-geometric forms of inserts into typical geometrics, in-
cluding segments, trapezes and triangles, that were probably used as arrow points (Kozlowski 
and Kaczanowska 2004, 12). In southern Italy, the site of Paglicci Cave contains a few microlithic 
trapeze-rectangles dating to the mid-15,000s cal BP (Ferrari and Peresani 2003). Somewhat 
later, geometrics appear (14,477-13,422 cal BP in level 10 of Tagliente). Thus, there is a possible 
trail of bow and arrow use extending through time from the Near East through Anatolia into 
Italy, with a later spread north and west into Europe. 

Dog domestication 
Another innovation that may have coincided with, or at least accompanied and enhanced the 
demographic expansion is the domestication of the dog. This topic has attracted much discus-
sion and debate, for good reason. As Camarós et al. (2016, 806) state, “during the early stages of 
domestication, distinguishing wolves (Canis lupus) from domestic dogs (Canis familiaris) is not 
easy from either archaeozoological or genetic studies.” Many archaeological finds of canid skele-
tal material have been suggested to represent either domesticated animals or transitional stages 
in the domestication process (Perri et al. 2021). In general, research has demonstrated that early 
domesticated dogs in western Europe are very small and differ from those in eastern Europe 
and Siberia. Discussing the western European evidence, which is of relevance here, “the earliest 
generally accepted remains of a domestic dog, based on a convergence of morphological, genetic, 
isotopic, and contextual evidence comes from the site of Bonn-Oberkassel in Germany” (Perri 
et al. 2021), dated to 14,223 cal BP, although the authors note that claims for roughly contem-
poraneous dogs have been made for sites in France, Germany, Italy and Switzerland. Some pro-
posed domesticated dogs are as early as approximately 16,000 cal BP, including the Swiss site of 
Monruz and the German site of Kniegrotte (Boschin et al. 2020), but their domesticated status 
is not certain. Recent studies in Italy do raise the possibility that domesticated dogs appear 
earlier in this area (Boschin et al. 2020). Based on examination of canid materials from the sites 
of Grotta Paglicci and Grotta Romanelli, the authors conclude that “our data (body size, genetics 
and dental internal structure) indicate that dog-like individuals were present in Apulia at least 
14,000 years ago and likely as early as 20,000 years ago (…) while similar evidence began to ap-
pear only some millennia after in central Europe” (Boschin et al. 2020, 8). 

If dogs accompanied the demographic expansion in western Europe from south to north, 
they may have provided a number of advantages to the human population. Evidence from the 
French sites of Montespan and Pont d’Ambon of cutmarked dog bones indicates at least some 
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consumption, although Pionnier-Capitan et al. (2011, 2138) suggest that this may have been ir-
regular. On the other hand, the evidence from a healed dog femur from Montespan and of a 
dog burial from Oberkassel suggests a very different aspect of the relationship between humans 
and dogs, one of companionship and sharing (Orschiedt 2013). In addition, ethnographic ac-
counts certainly testify to the potential benefits of dogs in both hunting and guarding against 
predators. 

Burials 
Mortuary treatment may be one of the better indicators of cultural affinity (and ultimately of 
immigration), as such practices can be quite independent of environmental factors. Again, the 
archaeological data are rather sparse, but a number of observations can be made. For example, 
the burials in the Italian sites of Riparo Tagliente (16,980-16,510 cal BP) and Villabruna (14,180-
13,780 cal BP) show considerable similarity, in accord with their ultimate genetic relationship. 
At Tagliente a young male adult was placed supine in a pit with legs covered by stones. The bones 
were stained with ochre and possibly accompanying the body were a stone with geometric de-
signs of ochre, a bovid horn, a perforated shell and an engraved stone with figures of a lion and 
an aurochs horn (Gazzoni et al. 2013). The burial at Villabruna consisted of a young male adult 
placed supine in a pit accompanied by a stone knife, core, blade and hammer, a bone point, and 
a lump of beeswax. The body was covered with several stones, some of which contained drawings 
in ochre, and red ochre lines were painted on the wall above the burial (Vercellotti et al. 2008). 
A similar burial in Italy at the site of Grotta Vado All’Arancio consisted of an adult male placed 
on a layer of ochre in a pit and covered by stone blocks and possibly dating to around 15,400 
cal BP (Orschiedt 2018). Accompanying the body were a few animal bones, two flint scrapers 
and a flake, and ten perforated shells. The burial of a female (Oriente C) at the site of Grotta 
d’Oriente on a Sicilian island is dated to 14,200-13,800 cal BP (Catalano et al. 2020). The body 
was in a supine position within a pit in which fires had been lit, and stone blocks were placed 
in and around the pit. Accompanying the grave was a perforated shell and some lumps of red 
ochre. “Oriente C shows a strong genetic relationship with Western European Late Upper Pa-
laeolithic and Mesolithic hunter-gatherers, suggesting that the ‘Western hunter-gatherers’ was 
a homogeneous population widely distributed in the Central Mediterranean” (Catalano et al. 
2020). Such burials have led Orschiedt (2013) to characterize a Late Epigravettian burial tradi-
tion in Italy as “simple inhumation with the body lying stretched out on its back and with little 
or no grave goods, except basic equipment like flint tools and personal ornamentation like per-
forated shells.” 

Later burials in Germany show some similarities with these. At the site of Bonn-Oberkassel 
(14,223 cal BP) an adult woman and man were buried close together in an area heavily stained 
with red ochre, with the woman’s bones particularly colored. Accompanying the burial were a 
dog skeleton, a bone pin, a bear’s penis bone and a bone engraved with the image of an elk (Or-
schiedt 2013, 122). The roughly contemporaneous site of Neuwied-Irlich contained fragmentary 
bones of an adult, two children and a neonate. The bones were stained with red ochre and ac-
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companied by a backed blade, a burin spall, a bone point, and a decorated cervid tooth pendant 
(Orschiedt 2013, 123). 

This pattern of mortuary treatment appears to be considerably different from that of the Late 
Magdalenian in western Europe and may represent a rather abrupt change in behavior. As sum-
marized by Orschiedt (2013, 117), “in France, for example, of the remains of some 232 individ-
uals known for the Magdalenian, only 5.6% (N = 9) comprise decently complete skeletons and 
were probably derived from burials, whereas 94.5% (N = 223) are highly fragmentary, and 40% 
(N = 95) of these bear cut and scrape marks indicative of defleshing, while 54% (N = 125) show 
no signs of any kind of treatment.” Furthermore, he calls attention to the Magdalenian selection 
in particular of cranial and dental remains for special treatment, and that “human remains were 
curated and used, and probably played a significant role for the Magdalenian people” (Orschiedt 
2013, 126). The German Magdalenian site of Brillenhöhle has been described as a secondary 
burial association of skeletal elements of adults and children with similar evidence of dismem-
berment and defleshing (Orschiedt 2013). Sala and Conard (2016) suggest that this site can be 
interpreted as evidence of cannibalism. 

Art 
A significant transformation of artistic behavior occurs during the Late Paleolithic in Europe, 
manifested in the practical abandonment of figurative art and the proliferation of schematic art, 
including paintings in red ochre and engravings on pebbles and bones (Bintz and Griggo 2011, 
16). Pebbles with abstract signs in red ochre, such as those from Mas d’Azil in France are the 
most well-known. In this context, it should be noted that Magdalenian sites in Germany, such 
as Kleine Scheuer and Hohle Fels, both dating to before the Bølling, contain rock slabs with 
paintings of red dots (Conard and Floss 1999), and the early Italian burials at Grotta Tagliente 
and Grotta Villabruna both contained stones with designs in red ochre, chronologically pre-
ceding the Azilian of northern area. Consequently, such abstract art has deep roots. Moreover, 
some figurative art, in the form of engravings, does persist, including finds at Tagliente, Ober-
kassel, and Le Rocher de l’Impératrice in France (Naudinot et al. 2017). The general impression, 
however, is that Azilian and Late Epigravettian art appears much impoverished compared to 
the earlier cultures, lacking the figurines, female imagery, and much more that is common in 
the Magdalenian. 

This change seems to be rapid. Although he argues for cultural continuity between the Mag-
dalenian and Azilian, Straus (1985, 117) does state that “one can but only speculate that the ap-
parently abrupt change in artistic activity coeval with the Azilian, might be a reflection of new 
forms of social organization.” Other interpretations of this transformation, however, might in-
clude a demographic influx from the south. 

Conclusions 
During the Last Glacial Maximum, the northern Mediterranean and its hinterlands were a ref-
ugium for populations from the northern areas that were largely depopulated due the harsh 
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conditions (Jochim 1987). Interaction and population movements along the shores apparently 
ultimately linked groups from the Near East to those at least as far as Italy even before the de-
velopment of the genetic signatures identified by the studies of Fu et al. (2016) and Posth et al. 
(2016). These processes surely involved interbreeding, cultural sharing and innovation. The ar-
chaeological record in Italy suggests that this region served as a cultural melting pot that en-
couraged the development of a number of practices that later were brought into northern 
regions. The outcome of this expansion may have differed from region to region according to 
local factors such as population density and local subsistence and settlement organization. A 
number of these practices, including changes in art and mortuary behavior, appear to have been 
unrelated to the environmental changes taking place. Others, such as changing lithic technology 
and typology, as well as the use of the bow and arrow and the domestication of dogs, may also 
have been not directly related, but certainly would have proven beneficial as groups expanded, 
perhaps even facilitating their ultimate success. The widespread distribution of the genetically 
new population in western and central Europe by the end of the Pleistocene indeed testifies to 
the success of the incoming groups. 

The apparent continuities with previous practices may in part represent interaction and in-
terbreeding with Magdalenian populations, building on their baseline along with the influx of 
new ideas and new people, as they all adapted to the environmental transformations of the Late 
Pleistocene. In the Paris Basin, at least, there appears to be a clear overlap in dated sites of the 
Magdalenian and Azilian, implying the possibility of interaction between the two upon contact 
(Bignon-Lau 2019). Additional genetic studies as well as an increasing focus on discontinuities 
in the archaeological record should allow a more detailed and nuanced understanding of this 
period of cultural transition.
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