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Abstract

The population dynamics that followed the out of Africa expansion (OoA) and the
whereabouts of the early migrants before the differentiation that ultimately led to the
formation of Oceanian, West and East Eurasian macro populations have long been debated.
Shedding light on these events may, in turn, provide clues to better understand cultural
evolution in Eurasia between 50kya and 35kya.

Here we analyze Eurasian Paleolithic DNA evidence to provide a comprehensive population

model and validate it in light of available material culture. Leveraging on our integrated
approach we propose the existence of a Eurasian population Hub, where Homo sapiens
lived between the O0A and the broader colonization of Eurasia, which was characterized by
multiple events of expansion and local extinction. A major population wave out of Hub, of
which Ust'Ishim, Bacho Kiro and Tianyuan are unadmixed representatives, is broadly
associated with Initial Upper Paleolithic lithics and populated West and East Eurasia before
or around 45 kya, before getting largely extinct in Europe. In this light, we suggest a
parsimonious placement of Oasel as an individual related to Bacho Kiro who experienced
additional Neanderthal introgression. Another expansion, started before 38 kya, is broadly
associated with Upper Paleolithic industries and repopulated Europe with sporadic
admixtures with the previous wave (GoyetQ116-1) and more systematic ones while moving
through Siberia (Yana, Mal'ta).

Introduction

Several layers of genetic, palaeoanthropology and palaeoclimatology evidence point to 70-
60 kya as the most likely time window for the major colonization of Eurasia by Homo
sapiens. For several millennia, however, the human population Out of Africa (OoA) did not
expand much from a demographic perspective, with the divergence between Eastern and
Western Eurasian populations inferred not earlier than 45-40 kya ago from modern DNA
data(Bergstréom et al., 2020; Choin et al., 2021; Malaspinas et al., 2016; Pagani et al., 2015,
2016; Schiffels & Durbin, 2014; Soares et al., 2012). We can imagine that, after leaving
Africa(Pagani, 2019), the ancestors of all non Africans lived somewhere on the new
continent, interbred with Neanderthals(Green et al., 2010) and persisted as a single
population for at least 15 thousand years (conservatively, the time between the Oo0A
bottleneck and the split between European and East Asian populations, marking the
beginning of a broader expansion) and later expanded from this “population Hub” ultimately
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colonizing all of Eurasia and further.

Disentangling the processes underlying population and technological shifts between ~50 kya
and ~35 kya during the broader colonization of Eurasia is critical to explain the shaping of
current H. sapiens genetic diversity out of Africa, and to understand if cultural change
documented in the archaeological record can be attributed to population movements, human
interactions, convergence or any intermediate mechanism of biocultural exchange. This time
interval is characterised by the appearance and turnover of several techno-complexes
which, based on technological characteristics, we divide into: i) production of blades using
volumetric and levallois methods here extensively defined as Initial Upper Paleolithic (IUP)
(E. Boéda et al., 2013; Kuhn, 2019; Kuhn & Zwyns, 2014) ; ii) lithic industries characterized
by the production of blades and bladelets often together with ornaments and bone tools and
here inclusively defined as Upper Paleolithic (UP) ; iii) non-Mousterian and non-IUP
technologies appeared during the Middle to Upper Palaeolithic transition, comprising
Uluzzian, Chatelperronian, Szeletian and Lincombian-Ranisian-Jermanowician (LRJ) (see
Supplementary Section 1 for an in-depth definition of these material culture labels). Only a
few contexts present with both material culture and stratigraphically related human remains
for which aDNA is available (Table 1, Table S1), which leads to many possible scenarios of
association between cultural change and human migration, as well as with inter- and intra-
specific human interaction.

From a genetic perspective, two recent studies found that around 45 kya, nearby European
territories were occupied by either a human population basal to all Eurasians: Zlaty
Kan(Prufer et al., 2021), or by a human population that is closer to ancient and
contemporary East Asians than to later and contemporary Europeans(Hajdinjak et al., 2021),

which triggers the question of where and how the European component, later represented by

Kostenkil4 (38 kya), differentiated after separating from East Asians.

Table 1 Summary of Paleolithic individuals used for qpGraph modeling, see table S1 for full details
Sample Techno- Country Date(kya) | Reference

complex

Zlaty Kan Szeletian/IUP? | Czech Republic | >45 (Prufer et al., 2021)
Ust’Ishim lupP? Russia 45 (Fu et al., 2014)
Bacho Kiro IUP Bulgaria 45 (Hajdinjak et al., 2021)
Oasel IUP/UP? Romania 40 (Fu et al., 2015)
Tianyuan IUpP? China 40 (Yang et al., 2017)
Kostenkild up? Russia 38 (Fu et al., 2016)
GoyetQ116-1 | UP? Belgium 35 (Fu et al., 2016)
Sunghir UP Russia 34 (Sikora et al., 2017)
Yana upP Russia 32 (Sikora et al., 2019)
Mal'ta UP Russia 24 (Raghavan et al., 2014)

a: attribution based on nearby coeval sites
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69 Results

70 We used Treemix(Pickrell & Pritchard, 2012) for a preliminary, unsupervised exploration of

71 the genetic relationships among the crucial samples listed in Table 1 and, after adding up to

72 5 admixture events we found that it fails in identifying well known events such as the

73 Neanderthal admixture shared by all Eurasians that is instead monopolized by Bacho Kiro,

74 and noted high residuals in any solution offered by this method (results not shown). Despite

75 known limitations involved in its reliance on initial topologies based on the operator's

76 assumptions, we resorted to gpGraph (Supplementary Section 2), implementing the simple

77 population tree proposed by Pruefer and colleagues(Prifer et al., 2021) and proceeded

78 step-wise to minimize the aforementioned issues. We tried to add Bacho Kiro in all plausible

79 positions without invoking additional admixture events, with the exception of the extra

80 Neanderthal introgression already documented for the Bacho Kiro samples(Hajdinjak et al.,

81 2021) (Figure S1, Supplementary Section 3). To allow the likely European Neanderthal

82 population that admixed with the ancestors of Bacho Kiro to be different from the

83 Neanderthal population that admixed with the ancestors of all non Africans shortly after the

84 Out of Africa, we modeled it as a different node closer to the Neanderthal from Vindija

85 (Croatia); if it was indeed the same Neanderthal population the inferred drift between the two

86 nodes would be 0. Additionally, to avoid our results to be driven by later population

87 interaction between Eurasia and Western Africa(Chen et al.,, 2020) or by the putative

88 admixture of Mbuti pygmies with an archaic ghost hominin(Hammer et al., 2011; Hsieh et al.,

89 2016; Lipson et al., 2020) we used four ancient South African hunter-gatherers(Schlebusch

90 et al.,, 2017; Skoglund et al., 2017) (Table S1) instead of Mbuti, and found the best

91 placement of Bacho Kiro as a sister group of Tianyuan (Figure S1.C, Supplementary Section

92 3.2). This placement is different from the one proposed by(Hajdinjak et al., 2021) and we

93 found little support for a model placing Bacho Kiro as an early branch among the Out of

94 Africa lineage (Figure S1.A) when immediately accounting for its higher Neanderthal

95 ancestry, possibly also thanks to the availability of Zlaty Kdn, who may provide a good

96 guidance to the basal O0A genetic landscape. After adding Kostenkil4 as a key ancient

97 European sample, we found that Ust'Ishim would fit better as a basal split along the branch

98 leading to Tianyuan and Bacho Kiro (Supplementary Section 3.3) (Figure S2).

99 The scenario emerging from our proposed tree (Figure 1A, Figure S2.B) depicts Zlaty Kdn
100 as a population basal to all subsequent splits within Eurasia. Downstream of Zlaty Kdn, the
101 separation of Ust’lshim and other genetically East Asian ancient samples (Bacho Kiro and
102 Tianyuan, red in Figure 1A) from the branch eventually leading to Kostenki and Sunghir
103 (genetically West Eurasians with a deep shared genetic drift - 49 units -, in blue in Figure 1A)
104 defines the first major subdivision of Eurasian genetic components. Although this represents
105 only one of several otherwise unexplored possible trees, its topology is broadly matched by
106 the spatiotemporal distribution of material cultural evidence at a cross-continental scale,
107 according to the present state of archaeological knowledge. From a chronological point of
108 view the right branch (red) of Figure 1A presents samples dated ~45/40 kya, while the left
109 (blue) one is instead characterised by a younger date of the Kostenki and Sunghir samples
110 (38 and 34 kya respectively). The structure emerging from genetic distances is also
111 supported and confirmed by technological evidence. The earlier, red branch is consistently
112 populated by contexts either directly showing or surrounded by geographic and temporal
113 proxies exhibiting IUP technology (Table S1, Table S2). The later, blue branch is instead
114 predominantly characterised by contexts with UP technology (Table S1, Table S2). Finally,
115 the basal Zlaty Kin is coeval to Eastern European sites exhibiting Mousterian, non-
116 Mousterian and IUP technologies (Table S1, Table S3).
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117 Notably, Oasel, which has so far been regarded as a lineage unrelated to extant
118 Eurasians(Fu et al., 2015), can be modeled as an additional admixture between the Bacho
119 Kiro population, or a closely related one, and Neanderthals (Figure 1A, Supplementary
120 Section 3.4). This result is coherent from a geographical and chronological perspective,
121 being Oasel dated to around 5 ky later with respect to Bacho Kiro and being located just a
122 few hundred kilometers away. Incidentally, the proposed placement of Oasel on the graph
123 provides support for the claim made in the original Oasel publication(Fu et al., 2015) about
124 an additional pulse of Neanderthal admixture experienced by the Oasel ancestors between
125 the one shared by all non Africans and the one that occurred 4-6 generations before it lived.
126  We here propose that such an event may be shared with the Bacho Kiro population or with a
127 closely related one, which could be seen as ancestral to Oasel. To rule out the possibility
128 that Oasel attraction to Bacho Kiro is driven by the excess of Neanderthal ancestry they
129 share, we masked the most recent Neanderthal introgressed segments of Oasel and re-run
130 the analysis: Oasel holds its position and can be modeled without the last admixture event
131 with Neandethal hence confirming its genuine affinity with Bacho Kiro (Figure S3.D,
132 Supplementary section 3.4). Finally, this placement for Oasel is consistent with the reported
133 East Asian genetic affinities for another sample from the same site (Oase2, Supplementary
134  Section 3.4).

135 Our model inferred by genetic data and supported by material culture, would then explain
136 Ust'Ishim as the result of early IUP movements towards Siberia(Nicolas Zwyns, 2021,
137 Nicolas Zwyns et al., 2019), and the presence of Bacho Kiro-like populations in Europe at
138 least from 45kya as part of a broader peopling event that reached as far East as Tianyuan
139 (40kya) with little or no interaction with pre-existing Zlaty Kdn-like groups (Figure S4,
140 Supplementary Section 3.5) but with occasional contacts with Neanderthals(Fu et al., 2015;
141 Hajdinjak et al., 2021). The UP branch in the model would have then emerged from a
142 putative O0A population Hub well after 45kya, a scenario that finds support in previous
143 hypotheses on the appearance of UP techno-complexes (e.g. Aurignacian) in Europe,
144  although the role of migrations and exchange between Europe, and Western Asia and the
145 Levant is still debated(Bataille et al., 2020; Conard, 2002; Davies, 2007; Falcucci et al.,
146  2020; Hoffecker, 2009; Hublin, 2015; Le Brun-Ricalens et al., 2009; Mellars, 2006; Nigst et
147 al., 2014; Teyssandier, 2006; Zilhdo, 2014) . The origin and spatiotemporal development of
148 later UP techno-complexes (e.g. Gravettian) are also still debated, and are currently
149 interpreted as the outcome of mixed processes involving regional adaptation, functional
150 convergence, and exchange between populations which took place in Europe(Koztowski,
151 2015; Moreau, 2012; M. Otte, 2013; Marcel Otte, 2017; Pesesse, 2010) after the putative
152 split from the OoA hub. As far as Northern Asia is concerned, the UP legacy may be
153 responsible for the West Eurasian components already reported in ancient Siberian samples
154 dated between 34kya (Salkhit(Massilani et al., 2020)), 31kya (Yanal(Sikora et al., 2019))
155 and 24kya (Mal'ta(Raghavan et al., 2014)). Admixture events in varying proportions between
156 sister groups of Sunghir and Tianyuan can indeed explain this observation (Figure 1A,
157 purple leaves; Figure S5, Supplementary Section 3.6). This is further supported by the
158 younger chronology for these two sites which is compatible with a stepwise arrival of West
159 Eurasian components in Siberia following the UP exit from the Hub sometimes before 38
160 kya. The lack of West Eurasian components in Tianyuan and in subsequent East Asian
161 individuals may provide clues on the resistance of those groups to the incoming UP
162 population movements, or on subsequent re-expansion from a genetically IUP-like
163 population reservoir.
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164 West Eurasian IUP populations, on the other hand, likely declined and ultimately
165 disappeared, as suggested by the fact that our population tree is compatible with the arrival
166 in Europe of UP groups who experienced no further admixture with pre-existing IUP or
167 Neanderthals, with the exception of GoyetQ116-1. The East Asian component carried by this
168 sample(Fu et al., 2016) can be described as an interaction between pre-existing Bacho Kiro-
169 like and incoming UP groups in West Europe with an additional Tianyuan-like component.
170 Such a variegated East Asian substrate found in the otherwise West Eurasian GoyetQ116-1
171 sample accounts for yet undescribed complexities within the IUP population branch (Figure
172 S6, Supplementary Section 3.7). Interestingly, the fade of the IUP populations in Europe
173 coincides with the extinction of the last Neanderthals(Hajdinjak et al., 2018).

174 Given the relatively simple population tree needed to explain the post O0A Eurasian
175 population movements using aDNA samples available to date, and benefiting from the basal
176 position of Zlaty Kin, we tried to model Oceanian populations (using modern Papuans)
177 within the emerging picture to resolve a long lasting debate on their topological position with
178 respect to East and West Eurasians. Starting from the topologies proposed in(Choin et al.,
179 2021; Malaspinas et al., 2016) we first tried to place Papuans as the most basal branch
180 along the non-African sub-tree, allowing for the documented Denisova admixture(Meyer et
181 al., 2012; Reich et al., 2011). We avoided including the sampled Denisova aDNA within the
182 population tree to eliminate attractions from yet uncharacterized, deep splits along the
183 hominin branch(Hajdinjak et al., 2021), and opted for letting gpGraph infer Denisova as a
184 basal split along the archaic human lineage. Simply placing Papuans in a basal position
185 (either before or after the split of Zlaty K@) was rejected and highlighted a notable attraction
186 between them and Tianyuan. We then modelled Papuans as sister of Tianyuan (Figure 1.B,
187 Figure S7.A)(Wall, 2017), a solution that yielded only two marginal outliers that could be
188 resolved when taking all the SNPs into account (Supplementary Section 3.8). This topology
189 could be further improved when allowing for a contribution of a basal lineage, whose
190 magnitude decreased the deeper was its position along and beyond the O0A tree: 94% as
191 the ancestor of Bacho Kiro and Tianyuan (Figure S7.B) or 53% as the most basal IUP
192 lineage (Figure S7.C), 40% before the West/East Eurasia split (Figure S7.D), 2% before the
193 Zlaty Kan lineage, along the OoA path (Figure S7.E) and 2% as an extinct OoA (xOO0A,
194 Figure S7.F) as proposed by Pagani and colleagues(Pagani et al., 2016). Notably, all the
195 acceptable solutions for the placement of Papuans within the broader OoA tree encompass
196 a Denisova contribution and confirm Zlaty Kdn as the most basal human genome among the
197 ones ever found Out of Africa. Taken together with a lower bound of the final settlement of
198 Sahul at 37 kya (the date of the deepest population splits estimated by(Malaspinas et al.,
199 2016)) it is reasonable to describe Papuans as either an almost even mixture between East
200 Asians and a lineage basal to West and East Asians occurred sometimes between 45 and
201 38kya, or as a sister lineage of East Asians with or without a minor basal OoA or xOoA
202 contribution. We here chose to parsimoniously describe Papuans as a simple sister group of
203 Tianyuan, cautioning that this may be just one out of six equifinal possibilities.
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204 Figure 1 gpGraph models for Paleolithic Eurasia. Panel A: Best fit population model that
205 recapitulates the major population streams from an Out of Africa hub, colored according to the most
206 parsimonious lithic culture affiliation (Transitional complexes: yellow; Initial Upper Paleolithic, IUP: red;
207  Upper Paleolithic, UP: blue). See Supplementary Sections 1 and 3 for more details on the gpGraph
208 generation and on the material culture labels. The tree proposed here is based on 71539 SNPs due to
209 the presence of Oasel, but its significance holds with a greater number of SNPs (302476) when
210 Oasel is removed (Figure S5.C). Panel B: Modern Papuans can be modelled as a terminal branch of
211 the Paleolithic expansion that was associated with IUP in Eurasia. Such a model, based on 417400
212 SNPs, is just one of the six acceptable possibilities we identified (Figure S7) and is reported here just
213 on the basis of its parsimonious nature.

214 Nodes labelled with “H” represent population differentiation inferred to have happened inside the
215 population hub out of Africa. Asterisks indicate genetic drift putatively occurred inside the hub, which
216 differentiates the West and East Eurasian genetic components.
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217 Discussion

218 In conclusion, via introducing the concept of post OoA population Hub, our model provides a
219 robust, elegant and parsimonious framework to explain the relationships between the most
220 representative ancient human DNA available to date between 60 and 24kya across Eurasia,
221 which can be accommodated within just three expansions out of a putative OoA Hub (Figure
222 2, Supplementary Section 4). Zlaty K may represent an early expansion, which left little to
223 no traces in subsequent Eurasians and occurred before or around 45kya (Figure 2A). We
224  speculate this population movement might be linked either to IUP(Richter et al., 2008;
225 Tostevin, 2003) or to non-Mousterian and non-1UP lithic techno-complexes that appeared in
226 Central and Eastern Europe between 48-44kya (e.g., Szeletian, LRJ)(Nejman et al., 2017;
227 Svoboda, 2000).

228 A subsequent expansion (linked to IUP in Eurasia) can be dated earlier than 45kya as
229 proposed by Zwyn and colleagues(Nicolas Zwyns et al., 2019), and here we propose it to be
230 a wider phenomenon that populated the broad geographic area between Mediterranean
231 Levant(Eric Boéda & Bonilauri, 2006; Kadowaki et al., 2021; Kuhn et al., 2009; Leder, 2017,
232 Marks & Kaufman, 1983), East Europe(Fewlass et al., 2020; Hublin et al., 2020; Richter et
233 al., 2008), Siberia-Mongolia(Derevianko et al., 2013; Kuhn, 2019; Rybin et al., 2020; N.
234 Zwyns et al., 2012; Nicolas Zwyns et al., 2019; N. Zwyns & Lbova, 2019) and East Asia(E.
235 Boéda et al., 2013; Morgan et al., 2014; Peng et al., 2020) in less than 5ky, reaching as far
236 South as Papua New Guinea before 38kya, and which eventually died out in Europe after
237 repeated admixtures with Neanderthals (Bacho Kiro and Oasel being two notable
238 examples) (Figure 2.B). In Western Europe, in the same timeframe, this interaction has been
239 suggested as a trigger for the development of Chatelperronian material culture(Roussel et
240 al., 2016), while the Uluzzian techno-complex in Mediterranean Europe may tentatively be
241 Dbetter explained by an additional, yet uncharacterized expansion from the Hub(Benazzi et
242  al., 2011; Marciani et al., 2020) although genomic data from Uluzzian strata is still lacking.
243 The Uluzzian technocomplex is indeed characterized by unprecedented versatility and
244  efficient management of production costs, considerably lower standardisation in design
245 compared to Mousterian industries, lower time and energy expenditure for initialisation and
246 management of volumes, and a much shorter response time to change in raw material or
247 environmental conditions(Arrighi, Marciani, et al., 2020; Collina et al., 2020; Marciani et al.,
248 2020; Moroni et al., 2013, 2018; Peresani et al., 2019; Riel-Salvatore, 2007, 2009, 2010;
249 Silvestrini et al., 2021). In addition, this technological change is linked to the appearance of
250 complementary tools(Haidle et al.,, 2015)®a° e a. 2019 jnnovations in  hunting
251 strategies(Boscato & Crezzini, 2012; Romandini et al., 2020), and a shared package of
252 symbolic artefacts(Arrighi, Bortolini, et al., 2020; Arrighi, Moroni, et al., 2020). All these
253 almost unique and distinctive elements make it very difficult to infer heritable continuity with
254 local Mousterian material culture, or preferential technological proximity with any other
255 |UP/UP Eurasian technology, and support the hypothesis of an independent population
256 expansion.

257 The last major expansion needed to explain the observed data (UP) took place later than 45
258 kya and before 38kya and repopulated (Kostenki, Sunghir), or interacted with, pre-existing
259 human groups (GoyetQ116-1, Figure S6) in Europe, and admixed with members of the
260 previous IUP wave in Siberia (Yana, Mal'ta and perhaps Salkhit) as it moved East in the
261 subsequent 5-10kya (Figure 2.C). The split time between East and West Eurasians
262 estimated at ~40 kya(Malaspinas et al., 2016) from modern genomes and the differentiation
263 of these two macro-populations can therefore be explained by the inferred timing of the IUP
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264 exit from the Hub, followed by subsequent diversification within the Hub of the ancestors of
265 West Eurasians, later mitigated by ongoing cross-Eurasian gene flow. Importantly, the
266 gpGraph results that form the basis for this emerging picture describe only one of the many
267 possible arrangements of the genetic data we explored and, by itself, it shouldn’'t be
268 interpreted as the only or best outcome. Remarkably though, the arrangement described
269 here matches and simplifies scenarios inferred from material culture evidence, and provides
270 a framework for placing genetic and cultural data onto a coherent landscape.

271 In this paper, we used extensive cultural categories that are in agreement with the demic
272 movements at the present, coarse scale of analysis. The general trends observed here
273 emerge from a broad perspective, and further work is needed to test specific hypotheses
274 concerning actual processes of branching, local adaptation, cultural transmission and
275 convergence(Groucutt, 2020; Kuhn, 2019). Similarly, we remain oblivious about the precise
276 location of the inferred population Hub, although North Africa or West Asia seem the most
277 plausible candidates. More ancient genomes are needed, as well as a better understanding
278 of the role of South and SouthEast Asia, for which currently known material culture suggests
279 complex trajectories(Allen & O’Connell, 2014; Bird et al., 2019; Bradshaw et al., 2021;
280 Clarkson et al., 2017; Dennell & Petraglia, 2012; Michel et al., 2016; O’'Connell et al., 2018;
281 Petraglia et al., 2010; Shackelford et al., 2018; Sun et al., 2021; Westaway et al., 2017).
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Figure 2 Subsequent expansions into Eurasia from a population hub out of Africa. Panel A: Zlaty KGn
can be described as a putative early expansion from the population formed after the major expansion
Out of Africa and hybridization with Neanderthals, and could be linked with transitional cultures found
in Europe 48-45 kya. Panel B: Representative samples dated between 45 kya and 40 kya across
Eurasia can be ascribed to a population movement with uniform genetic features and material culture
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287  consistent with an Initial Upper Palaeolithic affiliation and which can also explain Oasel after allowing
288 for additional Neanderthal contributions; modern Papuans may be genetically seen as an extreme
289 extension of this movement. Panel C: following local genetic differentiation, a subsequent population
290 expansion could explain the genetic components found in ancient samples <38 kya which contain it in
291 unadmixed form (Kostenkil4, Sunghir) or admixed with pre-existing IUP components (Goyet Q116-1,
292 Yanal, Mal'ta).

293 The dates at the top right of each map provide a lower bound, based on the C14 of the earliest
294  available sample for the inferred population wave.

295 *indicate sites for which material culture was not available in direct association. For these sites the
296 nearest spatio-temporal proxies were used, as indicated in Table S1. Numbers on the map refer to the
297 position of relevant proxies: 1. Szeleta (S); 2: Pod_Hradem (S); 3: Moravsky Krumlov_IV (S); 4:
298 Stranska_Skala_lll-llic (IUP); 5: Brno-Bohunice (IUP); 6: Bacho_Kiro_IUP_layer 11 (IUP); 7:
299 Ofechov_IV_— Kabaty (IUP); 8: Brno-Bohunice (IUP); 9: Romanesti-Dumbravita (UP); 10: Cosava
300 (UP); 11: Tincova (UP); 12: Kara_Bom_OH_5 OH6 (IUP); 13: Tolbor-4_layer_4-5-6 (IUP); 14: Tolbor-
301 16 _layer_6 (IUP); 15: Kamenka_A (IUP); 16: Suindonggou_1 (IUP); 17: Suindonggou_2 (IUP); 18:
302 Maisieres-Canal (UP); 19: Spy Ossiferous_Horizon_2 (UP); 20: Kostenki_12 Vokov (UP); 21:
303 Kostenki_1 (UP).

304 Material and Methods

305 We downloaded the aligned sequences for the IUP Bacho Kiro individuals from the
306 European Nucleotide Archive (accession number PRIJIEB39134), and merged files from the
307 same individual. We clipped 3 bases off the ends of each read to avoid excess of aDNA
308 damage using trimBam (https://genome.sph.umich.edu/wiki/BamuUltil;_trimBam) and then
309 (generated pseudo-haploid calls with the genotype caller pileupCaller
310 (https://github.com/stschiff/sequenceTools/tree/master/src-pileupCaller) using the
311 majorityCall option that, for each locus, either chooses the allele supported by the highest
312 number of reads or picks one randomly if the number is the same. Only positions with base
313 quality and read quality higher than 30 were considered. The processed Eigenstrat files of
314 the Zlaty KGn individual were kindly provided by Prof. Cosimo Posth and Dr. He Yu.

315 We merged the files with the 1240K “Allen Ancient DNA Resource” v44.3 database
316 (https://reich.nms.harvard.edu/allen-ancient-dna-resource-aadr-downloadable-genotypes-
317 present-day-and-ancient-dna-data)(Bergstrom et al., 2020; Skoglund et al., 2015), then kept
318 only autosomal SNPs (1,150,639) using Plink 1.9(Chang et al., 2015) and then converted
319 back to Eigenstrat format using Admixtools convertf(Patterson et al., 2012).

320 We ran Admixtools qpGraph(Patterson et al., 2012),

321 https://github.com/DReichLab/AdmixTools, gpGraph version: 7365) with the following

322 parameters: outpop: NULL, blgsize: 0.05, Isgqmode: YES, diag: .0001, useallsnps: NO,

323 bigiter: 6, forcezmode: YES, initmix: 10000, precision: .0001, zthresh: 3.0, terse: NO, hires:
324 YES.

325 Data and Code Availability

326 No new data or software was generated for this study. All software, lithic information and
327 genomes are publicly available from the published sources.

328 Allen ancient DNA resource data repository: https://reich.nms.harvard.edu/allen-ancient-dna-
329 resource-aadr-downloadable-genotypes-present-day-and-ancient-dna-data
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330 European Nucleotide Archive (accession numbers PRJEB39134; PRJEB39040)
331 Palaeoenvironmental data: https://www.ncei.noaa.gov/
332 Software: https://github.com/DReichLab/AdmixTools, qpGraph version: 7365

333 Acknowledgements

334 The authors would like to thank Prof. Cosimo Post and Dr. He Yu for having contributed the

335 processed Eigenstrat files of the Zlaty K genome. Site coordinates were obtained from the
336 ROCEEH Out of Africa Database (ROAD) (http://www.roceeh.org), and the work of the data

337 contributors and ROAD community is gratefully acknowledged. This work was supported by:
338 UniPd PRID 2019 (to S.A.) and by the European Research Council (ERC) under the

339 European Union’s Horizon 2020 research and innovation program (grant agreement No

340 724046 — SUCCESS; http://www.erc-success.eu/ to S.B., G.M., E.B.).

341 Authors Contribution

342 Conceptualization: L.V, L.P; Data Analyses: L.V., G.M, E.B, S.A.; Drafting of the manuscript:
343 L.V, G.M, E.B, L.P.; Interpretation of Results: T.P, S.B., L.P.; Revision of the manuscript: all
344  authors.

345 Competing interests
346 The authors declare no competing interests

347 References

348 Allen, J., & O'Connell, J. (2014). Both half right:Updating the evidence for dating first human
349 arrivals in Sahul. Australian Archaeology, 79(1), 86—108.

350 Arrighi, S., Bortolini, E., Tassoni, L., Benocci, A., Manganelli, G., Spagnolo, V., Foresi, L. M.,

351 Bambini, A. M., Lugli, F., Badino, F., Aureli, D., Boschin, F., Figus, C., Marciani, G.,

352 Oxilia, G., Silvestrini, S., Cipriani, A., Romandini, M., Peresani, M., ... Benazzi, S.

353 (2020). Backdating systematic shell ornament making in Europe to 45,000 years ago. In
354 Archaeological and Anthropological Sciences (Vol. 12, Issue 2).

355 https://doi.org/10.1007/s12520-019-00985-3

356 Arrighi, S., Marciani, G., Rossini, M., Santos, M. C. P., Fiorini, A., Matrtini, I., Aureli, D.,

357 Badino, F., Bortolini, E., Figus, C., Lugli, F., Oxilia, G., Romandini, M., Silvestrini, S.,
358 Ronchitelli, A., Moroni, A., & Benazzi, S. (2020). Between the hammerstone and the
359 anvil: bipolar knapping and other percussive activities in the late Mousterian and the
360 Uluzzian of Grotta di Castelcivita (Italy). In Archaeological and Anthropological Sciences
361 (Vol. 12, Issue 11). https://doi.org/10.1007/s12520-020-01216-w

362 Arrighi, S., Moroni, A., Tassoni, L., Boschin, F., Badino, F., Bortolini, E., Boscato, P.,

11 11


http://paperpile.com/b/frXpW3/SznB
http://paperpile.com/b/frXpW3/GUE1
http://paperpile.com/b/frXpW3/bE1K
http://paperpile.com/b/frXpW3/SznB
http://paperpile.com/b/frXpW3/SznB
http://paperpile.com/b/frXpW3/SznB
http://paperpile.com/b/frXpW3/DwfK
http://dx.doi.org/10.1007/s12520-020-01216-w
http://paperpile.com/b/frXpW3/GUE1
http://paperpile.com/b/frXpW3/GUE1
http://paperpile.com/b/frXpW3/GUE1
http://paperpile.com/b/frXpW3/GUE1
http://paperpile.com/b/frXpW3/GUE1
http://dx.doi.org/10.1007/s12520-019-00985-3
http://paperpile.com/b/frXpW3/bE1K
http://paperpile.com/b/frXpW3/bE1K
http://paperpile.com/b/frXpW3/bE1K
http://paperpile.com/b/frXpW3/bE1K
http://paperpile.com/b/frXpW3/bE1K
http://paperpile.com/b/frXpW3/SznB
http://paperpile.com/b/frXpW3/SznB
http://www.erc-success.eu/
https://github.com/DReichLab/AdmixTools
https://www.ncei.noaa.gov/
https://www.ebi.ac.uk/ena/data/view/PRJEB39040
https://www.ebi.ac.uk/ena/browser/view/PRJEB39134
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

363 Crezzini, J., Figus, C., Forte, M., Lugli, F., Marciani, G., Oxilia, G., Negrino, F., Riel-
364 Salvatore, J., Romandini, M., Peresani, M., Spinapolice, E. E., Ronchitelli, A., &

365 Benazzi, S. (2020). Bone tools, ornaments and other unusual objects during the Middle
366 to Upper Palaeolithic transition in Italy. In Quaternary International (Vol. 551, pp. 169—
367 187). https://doi.org/10.1016/j.quaint.2019.11.016

368 Batallle, G., Falcucci, A., Tafelmaier, Y., & Conard, N. J. (2020). Technological differences

369 between Kostenki 17/11 (Spitsynskaya industry, Central Russia) and the
370 Protoaurignacian: Reply to Dinnis et al. (2019). Journal of Human Evolution, 146,
371 102685.

372 Benazzi, S., Douka, K., Fornai, C., Bauer, C. C., Kullmer, O., Svoboda, J., Pap, |., Mallegni,

373 F., Bayle, P., Coquerelle, M., Condemi, S., Ronchitelli, A., Harvati, K., & Weber, G. W.
374 (2011). Early dispersal of modern humans in Europe and implications for Neanderthal
375 behaviour. Nature, 479(7374), 525-528.

376 Bergstrom, A., McCarthy, S. A., Hui, R., Almarri, M. A., Ayub, Q., Danecek, P., Chen, Y.,

377 Felkel, S., Hallast, P., Kamm, J., Blanché, H., Deleuze, J.-F., Cann, H., Mallick, S.,

378 Reich, D., Sandhu, M. S., Skoglund, P., Scally, A., Xue, Y., ... Tyler-Smith, C. (2020).
379 Insights into human genetic variation and population history from 929 diverse genomes.
380 Science, 367(6484). https://doi.org/10.1126/science.aay5012

381 Bird, M. I, Condie, S. A., O'Connor, S., O'Grady, D., Reepmeyer, C., Ulm, S., Zega, M.,
382 Saltré, F., & Bradshaw, C. J. A. (2019). Early human settlement of Sahul was not an
383 accident. Scientific Reports, 9(1), 8220.

384 Boéda, E., & Bonilauri, S. (2006). THE FIRST BLADELET PRODUCTION 40,000 YEARS
385 AGO. L’Anthropologie, 44(1), 75-92.

386 Boéda, E., Hou, Y. M., Forestier, H., Sarel, J., & Wang, H. M. (2013). Levallois and non-

387 Levallois blade production at Shuidonggou in Ningxia, North China. Quaternary
388 International: The Journal of the International Union for Quaternary Research, 295,
389 191-203.

390 Boscato, P., & Crezzini, J. (2012). Middle—Upper Palaeolithic transition in Southern Italy:

12 12


http://paperpile.com/b/frXpW3/VJIA
http://paperpile.com/b/frXpW3/VJIA
http://paperpile.com/b/frXpW3/VJIA
http://paperpile.com/b/frXpW3/5zlK
http://paperpile.com/b/frXpW3/5zlK
http://paperpile.com/b/frXpW3/0DwV
http://paperpile.com/b/frXpW3/0DwV
http://paperpile.com/b/frXpW3/NZkH
http://paperpile.com/b/frXpW3/NZkH
http://paperpile.com/b/frXpW3/NJde
http://paperpile.com/b/frXpW3/NJde
http://paperpile.com/b/frXpW3/QDhf
http://paperpile.com/b/frXpW3/QDhf
http://paperpile.com/b/frXpW3/DwfK
http://paperpile.com/b/frXpW3/0UJz
http://paperpile.com/b/frXpW3/VJIA
http://paperpile.com/b/frXpW3/VJIA
http://paperpile.com/b/frXpW3/VJIA
http://paperpile.com/b/frXpW3/VJIA
http://paperpile.com/b/frXpW3/VJIA
http://paperpile.com/b/frXpW3/5zlK
http://paperpile.com/b/frXpW3/5zlK
http://paperpile.com/b/frXpW3/5zlK
http://paperpile.com/b/frXpW3/5zlK
http://paperpile.com/b/frXpW3/0DwV
http://paperpile.com/b/frXpW3/0DwV
http://paperpile.com/b/frXpW3/0DwV
http://paperpile.com/b/frXpW3/0DwV
http://paperpile.com/b/frXpW3/0DwV
http://dx.doi.org/10.1126/science.aay5012
http://paperpile.com/b/frXpW3/NZkH
http://paperpile.com/b/frXpW3/NZkH
http://paperpile.com/b/frXpW3/NZkH
http://paperpile.com/b/frXpW3/NZkH
http://paperpile.com/b/frXpW3/NZkH
http://paperpile.com/b/frXpW3/NJde
http://paperpile.com/b/frXpW3/NJde
http://paperpile.com/b/frXpW3/NJde
http://paperpile.com/b/frXpW3/NJde
http://paperpile.com/b/frXpW3/NJde
http://paperpile.com/b/frXpW3/QDhf
http://paperpile.com/b/frXpW3/QDhf
http://paperpile.com/b/frXpW3/QDhf
http://paperpile.com/b/frXpW3/QDhf
http://paperpile.com/b/frXpW3/QDhf
http://paperpile.com/b/frXpW3/QDhf
http://dx.doi.org/10.1016/j.quaint.2019.11.016
http://paperpile.com/b/frXpW3/DwfK
http://paperpile.com/b/frXpW3/DwfK
http://paperpile.com/b/frXpW3/DwfK
http://paperpile.com/b/frXpW3/DwfK
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

391 Uluzzian macromammals from Grotta del Cavallo (Apulia). In Quaternary International
392 (Vol. 252, pp. 90-98). https://doi.org/10.1016/j.quaint.2011.03.028

393 Bradshaw, C. J. A., Norman, K., Ulm, S., Williams, A. N., Clarkson, C., Chadceuf, J., Lin, S.

394 C., Jacobs, Z., Roberts, R. G., Bird, M. I., Weyrich, L. S., Haberle, S. G., O'Connor, S.,
395 Llamas, B., Cohen, T. J., Friedrich, T., Veth, P., Leavesley, M., & Saltré, F. (2021).
396 Stochastic models support rapid peopling of Late Pleistocene Sahul. Nature

397 Communications, 12(1), 2440.

398 Chang, C. C., Chow, C. C., Tellier, L. C., Vattikuti, S., Purcell, S. M., & Lee, J. J. (2015).
399 Second-generation PLINK: rising to the challenge of larger and richer datasets.
400 GigaScience, 4, 7.

401 Chen, L., Wolf, A. B., Fu, W., Li, L., & Akey, J. M. (2020). Identifying and Interpreting
402 Apparent Neanderthal Ancestry in African Individuals. Cell, 180(4), 677—687.e16.

403 Choin, J., Mendoza-Revilla, J., Arauna, L. R., Cuadros-Espinoza, S., Cassar, O., Larena, M.,

404 Ko, A. M.-S., Harmant, C., Laurent, R., Verdu, P., Laval, G., Boland, A., Olaso, R.,
405 Deleuze, J.-F., Valentin, F., Ko, Y.-C., Jakobsson, M., Gessain, A., Excoffier, L., ...
406 Quintana-Murci, L. (2021). Genomic insights into population history and biological

407 adaptation in Oceania. Nature, 592(7855), 583-589.

408 Clarkson, C., Jacobs, Z., Marwick, B., Fullagar, R., Wallis, L., Smith, M., Roberts, R. G.,

409 Hayes, E., Lowe, K., Carah, X., Florin, S. A., McNelil, J., Cox, D., Arnold, L. J., Hua, Q.,
410 Huntley, J., Brand, H. E. A., Manne, T., Fairbairn, A., ... Pardoe, C. (2017). Human
411 occupation of northern Australia by 65,000 years ago. Nature, 547(7663), 306—310.

412 Collina, C., Marciani, G., Martini, I., Donadio, C., Repola, L., Bortolini, E., Arrighi, S., Badino,

413 F., Figus, C., Lugli, F., Oxilia, G., Romandini, M., Silvestrini, S., Piperno, M., & Benazzi,
414 S. (2020). Refining the Uluzzian through a new lithic assemblage from Roccia San

415 Sebastiano (Mondragone, southern Italy). In Quaternary International (Vol. 551, pp.
416 150-168). https://doi.org/10.1016/j.quaint.2020.03.056

417 Conard, N. J. (2002). The timing of cultural innovations and the dispersal of modern humans

418 in Europe. Terra Nostra 2002/6: DEQUA-Tagung 2002, 82-94.

13 13


http://paperpile.com/b/frXpW3/c6ui
http://paperpile.com/b/frXpW3/sN0Z
http://paperpile.com/b/frXpW3/vE7C
http://paperpile.com/b/frXpW3/vE7C
http://paperpile.com/b/frXpW3/BcoG
http://paperpile.com/b/frXpW3/BcoG
http://paperpile.com/b/frXpW3/gAJ1
http://paperpile.com/b/frXpW3/gAJ1
http://paperpile.com/b/frXpW3/47jc
http://paperpile.com/b/frXpW3/47jc
http://paperpile.com/b/frXpW3/zT4p
http://paperpile.com/b/frXpW3/zT4p
http://paperpile.com/b/frXpW3/zT4p
http://paperpile.com/b/frXpW3/0UJz
http://paperpile.com/b/frXpW3/c6ui
http://paperpile.com/b/frXpW3/c6ui
http://paperpile.com/b/frXpW3/c6ui
http://dx.doi.org/10.1016/j.quaint.2020.03.056
http://paperpile.com/b/frXpW3/sN0Z
http://paperpile.com/b/frXpW3/sN0Z
http://paperpile.com/b/frXpW3/sN0Z
http://paperpile.com/b/frXpW3/sN0Z
http://paperpile.com/b/frXpW3/sN0Z
http://paperpile.com/b/frXpW3/vE7C
http://paperpile.com/b/frXpW3/vE7C
http://paperpile.com/b/frXpW3/vE7C
http://paperpile.com/b/frXpW3/vE7C
http://paperpile.com/b/frXpW3/vE7C
http://paperpile.com/b/frXpW3/BcoG
http://paperpile.com/b/frXpW3/BcoG
http://paperpile.com/b/frXpW3/BcoG
http://paperpile.com/b/frXpW3/BcoG
http://paperpile.com/b/frXpW3/BcoG
http://paperpile.com/b/frXpW3/gAJ1
http://paperpile.com/b/frXpW3/gAJ1
http://paperpile.com/b/frXpW3/gAJ1
http://paperpile.com/b/frXpW3/gAJ1
http://paperpile.com/b/frXpW3/47jc
http://paperpile.com/b/frXpW3/47jc
http://paperpile.com/b/frXpW3/47jc
http://paperpile.com/b/frXpW3/47jc
http://paperpile.com/b/frXpW3/47jc
http://paperpile.com/b/frXpW3/zT4p
http://paperpile.com/b/frXpW3/zT4p
http://paperpile.com/b/frXpW3/zT4p
http://paperpile.com/b/frXpW3/zT4p
http://paperpile.com/b/frXpW3/zT4p
http://dx.doi.org/10.1016/j.quaint.2011.03.028
http://paperpile.com/b/frXpW3/0UJz
http://paperpile.com/b/frXpW3/0UJz
http://paperpile.com/b/frXpW3/0UJz
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

419 Davies, W. (2007). Re-evaluating the Aurignacian as an expression of modern human

420 mobility and dispersal. 2007) Rethinking the Human Revolution: New Behavioural and
421 Biological Perspectives on the Origin and Dispersal of Modern Humans. Cambridge:
422 McDonald Institute for Archaeological Research, 263-274.

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

425 Derevianko, A. P., Rybin, E. P., Gladyshev, S. A., Gunchinsuren, B., Tsybankov, A. A., &

426 Olsen, J. W. (2013). Early Upper Paleolithic Stone Tool Technologies of Northern
427 Mongolia: The Case of Tolbor-4 and Tolbor-15*. In Archaeology, Ethnology and
428 Anthropology of Eurasia (Vol. 41, Issue 4, pp. 21-37).

429 https://doi.org/10.1016/j.aeae.2014.07.004

430 Falcucci, A., Conard, N. J., & Peresani, M. (2020). Breaking through the Aquitaine frame: A

431 re-evaluation on the significance of regional variants during the Aurignacian as seen
432 from a key record in southern Europe. Journal of Anthropological Sciences = Rivista Di
433 Antropologia: JASS / Istituto Italiano Di Antropologia, 98, 99-140.

434 Fewlass, H., Talamo, S., Wacker, L., Kromer, B., Tuna, T., Fagault, Y., Bard, E., McPherron,

435 S. P., Aldeias, V., Maria, R., Martisius, N. L., Paskulin, L., Rezek, Z., Sinet-Mathiot, V.,
436 Sirakova, S., Smith, G. M., Spasov, R., Welker, F., Sirakov, N., ... Hublin, J.-J. (2020). A
437 14C chronology for the Middle to Upper Palaeolithic transition at Bacho Kiro Cave,

438 Bulgaria. In Nature Ecology & Evolution (Vol. 4, Issue 6, pp. 794-801).

439 https://doi.org/10.1038/s41559-020-1136-3

440 Fu, Q., Hajdinjak, M., Moldovan, O. T., Constantin, S., Mallick, S., Skoglund, P., Patterson,

441 N., Rohland, N., Lazaridis, I., Nickel, B., Viola, B., Prifer, K., Meyer, M., Kelso, J.,
442 Reich, D., & Paabo, S. (2015). An early modern human from Romania with a recent
443 Neanderthal ancestor. Nature, 524(7564), 216-219.

444  Fu, Q., Li, H., Moorjani, P., Jay, F., Slepchenko, S. M., Bondarev, A. A., Johnson, P. L. F.,
445 Aximu-Petri, A., Prifer, K., de Filippo, C., Meyer, M., Zwyns, N., Salazar-Garcia, D. C.,

446 Kuzmin, Y. V., Keates, S. G., Kosintsev, P. A., Razhev, D. |., Richards, M. P., Peristov,

14 14


http://paperpile.com/b/frXpW3/dxNq
http://paperpile.com/b/frXpW3/dxNq
http://paperpile.com/b/frXpW3/wXKQ
http://paperpile.com/b/frXpW3/eqdl
http://paperpile.com/b/frXpW3/eqdl
http://paperpile.com/b/frXpW3/eqdl
http://paperpile.com/b/frXpW3/8W60
http://paperpile.com/b/frXpW3/8W60
http://paperpile.com/b/frXpW3/hclv
http://paperpile.com/b/frXpW3/hclv
http://paperpile.com/b/frXpW3/4lY7
http://paperpile.com/b/frXpW3/4lY7
http://paperpile.com/b/frXpW3/4lY7
http://paperpile.com/b/frXpW3/nDMq
http://paperpile.com/b/frXpW3/nDMq
http://paperpile.com/b/frXpW3/dxNq
http://paperpile.com/b/frXpW3/dxNq
http://paperpile.com/b/frXpW3/dxNq
http://paperpile.com/b/frXpW3/dxNq
http://paperpile.com/b/frXpW3/dxNq
http://dx.doi.org/10.1038/s41559-020-1136-3
http://paperpile.com/b/frXpW3/wXKQ
http://paperpile.com/b/frXpW3/wXKQ
http://paperpile.com/b/frXpW3/wXKQ
http://paperpile.com/b/frXpW3/wXKQ
http://paperpile.com/b/frXpW3/wXKQ
http://paperpile.com/b/frXpW3/eqdl
http://paperpile.com/b/frXpW3/eqdl
http://paperpile.com/b/frXpW3/eqdl
http://paperpile.com/b/frXpW3/eqdl
http://paperpile.com/b/frXpW3/eqdl
http://dx.doi.org/10.1016/j.aeae.2014.07.004
http://paperpile.com/b/frXpW3/8W60
http://paperpile.com/b/frXpW3/8W60
http://paperpile.com/b/frXpW3/8W60
http://paperpile.com/b/frXpW3/8W60
http://paperpile.com/b/frXpW3/8W60
http://paperpile.com/b/frXpW3/hclv
http://paperpile.com/b/frXpW3/hclv
http://paperpile.com/b/frXpW3/hclv
http://paperpile.com/b/frXpW3/hclv
http://paperpile.com/b/frXpW3/4lY7
http://paperpile.com/b/frXpW3/4lY7
http://paperpile.com/b/frXpW3/4lY7
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

447 N. V., ... P4abo, S. (2014). Genome sequence of a 45,000-year-old modern human
448 from western Siberia. Nature, 514(7523), 445-449.

449 Fu, Q., Posth, C., Hajdinjak, M., Petr, M., Mallick, S., Fernandes, D., Furtwangler, A., Haak,

450 W., Meyer, M., Mittnik, A., Nickel, B., Peltzer, A., Rohland, N., Slon, V., Talamo, S.,
451 Lazaridis, 1., Lipson, M., Mathieson, I., Schiffels, S., ... Reich, D. (2016). The genetic
452 history of Ice Age Europe. Nature, 534(7606), 200—-205.

453 Green, R. E., Krause, J., Briggs, A. W., Maricic, T., Stenzel, U., Kircher, M., Patterson, N., Li,

454 H., Zhai, W., Fritz, M. H.-Y., Hansen, N. F., Durand, E. Y., Malaspinas, A.-S., Jensen, J.
455 D., Marques-Bonet, T., Alkan, C., Prufer, K., Meyer, M., Burbano, H. A., ... Padabo, S.
456 (2010). A draft sequence of the Neandertal genome. Science, 328(5979), 710-722.

457  Groucutt, H. S. (2020). Into the Tangled Web of Culture-History and Convergent Evolution.
458 In Vertebrate Paleobiology and Paleoanthropology (pp. 1-12).
459 https://doi.org/10.1007/978-3-030-46126-3_1

460 Haidle, M. N., Bolus, M., Collard, M., Conard, N., Garofoli, D., Lombard, M., Nowell, A.,

461 Tennie, C., & Whiten, A. (2015). The Nature of Culture: an eight-grade model for the
462 evolution and expansion of cultural capacities in hominins and other animals. Journal of
463 Anthropological Sciences = Rivista Di Antropologia: JASS / Istituto Italiano Di

464 Antropologia, 93, 43-70.

465 Hajdinjak, M., Fu, Q., Hubner, A., Petr, M., Mafessoni, F., Grote, S., Skoglund, P.,

466 Narasimham, V., Rougier, H., Crevecoeur, |., Semal, P., Soressi, M., Talamo, S.,
467 Hublin, J.-J., Gusi¢, I., Kuéan, Z., Rudan, P., Golovanova, L. V., Doronichev, V. B., ...
468 Kelso, J. (2018). Reconstructing the genetic history of late Neanderthals. Nature,
469 555(7698), 652—656.

470 Hajdinjak, M., Mafessoni, F., Skov, L., Vernot, B., Hubner, A., Fu, Q., Essel, E., Nagel, S.,

471 Nickel, B., Richter, J., Moldovan, O. T., Constantin, S., Endarova, E., Zahariev, N.,
472 Spasov, R., Welker, F., Smith, G. M., Sinet-Mathiot, V., Paskulin, L., ... Paabo, S.
473 (2021). Initial Upper Palaeolithic humans in Europe had recent Neanderthal ancestry.
474 Nature, 592(7853), 253-257.

15 15


http://paperpile.com/b/frXpW3/gJ6N
http://paperpile.com/b/frXpW3/gJ6N
http://paperpile.com/b/frXpW3/Lv5a
http://paperpile.com/b/frXpW3/Lv5a
http://paperpile.com/b/frXpW3/b0XL
http://paperpile.com/b/frXpW3/b0XL
http://paperpile.com/b/frXpW3/b0XL
http://paperpile.com/b/frXpW3/b0XL
http://paperpile.com/b/frXpW3/vIaD
http://paperpile.com/b/frXpW3/nDvp
http://paperpile.com/b/frXpW3/nDvp
http://paperpile.com/b/frXpW3/GH1w
http://paperpile.com/b/frXpW3/GH1w
http://paperpile.com/b/frXpW3/nDMq
http://paperpile.com/b/frXpW3/nDMq
http://paperpile.com/b/frXpW3/gJ6N
http://paperpile.com/b/frXpW3/gJ6N
http://paperpile.com/b/frXpW3/gJ6N
http://paperpile.com/b/frXpW3/gJ6N
http://paperpile.com/b/frXpW3/gJ6N
http://paperpile.com/b/frXpW3/Lv5a
http://paperpile.com/b/frXpW3/Lv5a
http://paperpile.com/b/frXpW3/Lv5a
http://paperpile.com/b/frXpW3/Lv5a
http://paperpile.com/b/frXpW3/Lv5a
http://paperpile.com/b/frXpW3/Lv5a
http://paperpile.com/b/frXpW3/b0XL
http://paperpile.com/b/frXpW3/b0XL
http://paperpile.com/b/frXpW3/b0XL
http://paperpile.com/b/frXpW3/b0XL
http://paperpile.com/b/frXpW3/b0XL
http://dx.doi.org/10.1007/978-3-030-46126-3_1
http://paperpile.com/b/frXpW3/vIaD
http://paperpile.com/b/frXpW3/vIaD
http://paperpile.com/b/frXpW3/vIaD
http://paperpile.com/b/frXpW3/vIaD
http://paperpile.com/b/frXpW3/nDvp
http://paperpile.com/b/frXpW3/nDvp
http://paperpile.com/b/frXpW3/nDvp
http://paperpile.com/b/frXpW3/nDvp
http://paperpile.com/b/frXpW3/nDvp
http://paperpile.com/b/frXpW3/GH1w
http://paperpile.com/b/frXpW3/GH1w
http://paperpile.com/b/frXpW3/GH1w
http://paperpile.com/b/frXpW3/GH1w
http://paperpile.com/b/frXpW3/GH1w
http://paperpile.com/b/frXpW3/nDMq
http://paperpile.com/b/frXpW3/nDMq
http://paperpile.com/b/frXpW3/nDMq
http://paperpile.com/b/frXpW3/nDMq
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

475 Hammer, M. F., Woerner, A. E., Mendez, F. L., Watkins, J. C., & Wall, J. D. (2011). Genetic
476 evidence for archaic admixture in Africa. Proceedings of the National Academy of

477 Sciences of the United States of America, 108(37), 15123-15128.

478 Hoffecker, J. F. (2009). Out of Africa: modern human origins special feature: the spread of
479 modern humans in Europe. Proceedings of the National Academy of Sciences of the
480 United States of America, 106(38), 16040—16045.

481 Hsieh, P., Woerner, A. E., Wall, J. D., Lachance, J., Tishkoff, S. A., Gutenkunst, R. N., &

482 Hammer, M. F. (2016). Model-based analyses of whole-genome data reveal a complex
483 evolutionary history involving archaic introgression in Central African Pygmies. Genome
484 Research, 26(3), 291-300.

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

487 Hublin, J.-J., Sirakov, N., Aldeias, V., Bailey, S., Bard, E., Delvigne, V., Endarova, E.,

488 Fagault, Y., Fewlass, H., Hajdinjak, M., Kromer, B., Krumov, |., Marreiros, J., Martisius,
489 N. L., Paskulin, L., Sinet-Mathiot, V., Meyer, M., Paabo, S., Popov, V., ... Tsanova, T.
490 (2020). Initial Upper Palaeolithic Homo sapiens from Bacho Kiro Cave, Bulgaria. Nature,
491 581(7808), 299-302.

492 Kadowaki, S., Suga, E., & Henry, D. O. (2021). Frequency and production technology of

493 bladelets in Late Middle Paleolithic, Initial Upper Paleolithic, and Early Upper Paleolithic
494 (Ahmarian) assemblages in Jebel Qalkha, Southern Jordan. In Quaternary International.
495 https://doi.org/10.1016/j.quaint.2021.03.012

496 Koztowski, J. K. (2015). The origin of the gravettian. Quaternary International: The Journal of
497 the International Union for Quaternary Research, 359-360, 3—18.

498 Kuhn, S. L. (2019). Initial Upper Paleolithic: A (near) global problem and a global

499 opportunity. Archaeological Research in Asia, 17, 2-8.

500 Kuhn, S. L., Stiner, M. C., Glleg, E., Ozer, I, Yilmaz, H., Baykara, I., Acikkol, A., Goldberg,
501 P., Molina, K. M., Unay, E., & Suata-Alpaslan, F. (2009). The early Upper Paleolithic

502 occupations at Ucagizli Cave (Hatay, Turkey). Journal of Human Evolution, 56(2), 87—

16 16


http://paperpile.com/b/frXpW3/W1Pi
http://paperpile.com/b/frXpW3/W1Pi
http://paperpile.com/b/frXpW3/ZUsh
http://paperpile.com/b/frXpW3/ZUsh
http://paperpile.com/b/frXpW3/3h23
http://paperpile.com/b/frXpW3/3h23
http://paperpile.com/b/frXpW3/3h23
http://paperpile.com/b/frXpW3/ikwZ
http://paperpile.com/b/frXpW3/IAkL
http://paperpile.com/b/frXpW3/IAkL
http://paperpile.com/b/frXpW3/Uiy4
http://paperpile.com/b/frXpW3/Uiy4
http://paperpile.com/b/frXpW3/ooHc
http://paperpile.com/b/frXpW3/ooHc
http://paperpile.com/b/frXpW3/ooHc
http://paperpile.com/b/frXpW3/4cEs
http://paperpile.com/b/frXpW3/4cEs
http://paperpile.com/b/frXpW3/4cEs
http://paperpile.com/b/frXpW3/f7Sc
http://paperpile.com/b/frXpW3/f7Sc
http://paperpile.com/b/frXpW3/f7Sc
http://paperpile.com/b/frXpW3/W1Pi
http://paperpile.com/b/frXpW3/W1Pi
http://paperpile.com/b/frXpW3/W1Pi
http://paperpile.com/b/frXpW3/W1Pi
http://paperpile.com/b/frXpW3/W1Pi
http://paperpile.com/b/frXpW3/ZUsh
http://paperpile.com/b/frXpW3/ZUsh
http://paperpile.com/b/frXpW3/ZUsh
http://paperpile.com/b/frXpW3/ZUsh
http://paperpile.com/b/frXpW3/3h23
http://paperpile.com/b/frXpW3/3h23
http://paperpile.com/b/frXpW3/3h23
http://dx.doi.org/10.1016/j.quaint.2021.03.012
http://paperpile.com/b/frXpW3/ikwZ
http://paperpile.com/b/frXpW3/ikwZ
http://paperpile.com/b/frXpW3/ikwZ
http://paperpile.com/b/frXpW3/ikwZ
http://paperpile.com/b/frXpW3/ikwZ
http://paperpile.com/b/frXpW3/IAkL
http://paperpile.com/b/frXpW3/IAkL
http://paperpile.com/b/frXpW3/IAkL
http://paperpile.com/b/frXpW3/IAkL
http://paperpile.com/b/frXpW3/IAkL
http://paperpile.com/b/frXpW3/IAkL
http://paperpile.com/b/frXpW3/Uiy4
http://paperpile.com/b/frXpW3/Uiy4
http://paperpile.com/b/frXpW3/Uiy4
http://paperpile.com/b/frXpW3/Uiy4
http://paperpile.com/b/frXpW3/ooHc
http://paperpile.com/b/frXpW3/ooHc
http://paperpile.com/b/frXpW3/ooHc
http://paperpile.com/b/frXpW3/ooHc
http://paperpile.com/b/frXpW3/ooHc
http://paperpile.com/b/frXpW3/4cEs
http://paperpile.com/b/frXpW3/4cEs
http://paperpile.com/b/frXpW3/4cEs
http://paperpile.com/b/frXpW3/4cEs
http://paperpile.com/b/frXpW3/f7Sc
http://paperpile.com/b/frXpW3/f7Sc
http://paperpile.com/b/frXpW3/f7Sc
http://paperpile.com/b/frXpW3/f7Sc
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

503 113.
504 Kuhn, S. L., & Zwyns, N. (2014). Rethinking the initial Upper Paleolithic. Quaternary
505 International, 347, 29-38.

506 Le Brun-Ricalens, F. L., Bordes, J.-G., & Eizenberg, L. (2009). A crossed-glance between

507 southern European and Middle-Near Eastern early Upper Palaeolithic lithic
508 technocomplexes. Existing models, new perspectives. In The Mediterranean from
509 50,000 to 25,000 bp: Turning Points and New Directions. (Vol. 66, pp. 11-33).

510 Leder, D. (2017). Core reduction strategies at the Initial Upper Palaeolithic sites of Ksar Akil

511 and Abou Halka in Lebanon. Lithics, The Journal of the Lithic Studies Society.
512 https://www.semanticscholar.org/paper/b3ae3d24daa6256817e3f70d774432699d38e22
513 b

514 Lipson, M., Ribot, I., Mallick, S., Rohland, N., Olalde, I., Adamski, N., Broomandkhoshbacht,

515 N., Lawson, A. M., Lépez, S., Oppenheimer, J., Stewardson, K., Asombang, R. N.,

516 Bocherens, H., Bradman, N., Culleton, B. J., Cornelissen, E., Crevecoeur, |., de Maret,
517 P., Fomine, F. L. M., ... Reich, D. (2020). Ancient West African foragers in the context of
518 African population history. Nature, 577(7792), 665—670.

519 Malaspinas, A.-S., Westaway, M. C., Muller, C., Sousa, V. C., Lao, O., Alves, |., Bergstrom,

520 A., Athanasiadis, G., Cheng, J. Y., Crawford, J. E., Heupink, T. H., Macholdt, E.,

521 Peischl, S., Rasmussen, S., Schiffels, S., Subramanian, S., Wright, J. L., Albrechtsen,
522 A., Barbieri, C., ... Willerslev, E. (2016). A genomic history of Aboriginal Australia.
523 Nature, 538(7624), 207-214.

524 Marciani, G., Ronchitelli, A., Arrighi, S., Badino, F., Bortolini, E., Boscato, P., Boschin, F.,

525 Crezzini, J., Delpiano, D., Falcucci, A., Figus, C., Lugli, F., Oxilia, G., Romandini, M.,
526 Riel-Salvatore, J., Negrino, F., Peresani, M., Spinapolice, E. E., Moroni, A., & Benazzi,
527 S. (2020). Lithic techno-complexes in Italy from 50 to 39 thousand years BP: An

528 overview of lithic technological changes across the Middle-Upper Palaeolithic boundary.
529 In Quaternary International (Vol. 551, pp. 123-149).

530 https://doi.org/10.1016/j.quaint.2019.11.005

17 17


http://paperpile.com/b/frXpW3/2iPp
http://paperpile.com/b/frXpW3/p476
http://paperpile.com/b/frXpW3/p476
http://paperpile.com/b/frXpW3/KpKw
http://paperpile.com/b/frXpW3/KpKw
http://paperpile.com/b/frXpW3/BCJf
http://paperpile.com/b/frXpW3/2ZKy
http://paperpile.com/b/frXpW3/2ZKy
http://paperpile.com/b/frXpW3/7X9F
http://paperpile.com/b/frXpW3/7X9F
http://paperpile.com/b/frXpW3/7X9F
http://dx.doi.org/10.1016/j.quaint.2019.11.005
http://paperpile.com/b/frXpW3/2iPp
http://paperpile.com/b/frXpW3/2iPp
http://paperpile.com/b/frXpW3/2iPp
http://paperpile.com/b/frXpW3/2iPp
http://paperpile.com/b/frXpW3/2iPp
http://paperpile.com/b/frXpW3/p476
http://paperpile.com/b/frXpW3/p476
http://paperpile.com/b/frXpW3/p476
http://paperpile.com/b/frXpW3/p476
http://paperpile.com/b/frXpW3/p476
http://paperpile.com/b/frXpW3/KpKw
http://paperpile.com/b/frXpW3/KpKw
http://paperpile.com/b/frXpW3/KpKw
http://paperpile.com/b/frXpW3/KpKw
http://paperpile.com/b/frXpW3/KpKw
https://www.semanticscholar.org/paper/b3ae3d24daa6256817e3f70d774432699d38e22b
https://www.semanticscholar.org/paper/b3ae3d24daa6256817e3f70d774432699d38e22b
http://paperpile.com/b/frXpW3/BCJf
http://paperpile.com/b/frXpW3/BCJf
http://paperpile.com/b/frXpW3/2ZKy
http://paperpile.com/b/frXpW3/2ZKy
http://paperpile.com/b/frXpW3/2ZKy
http://paperpile.com/b/frXpW3/2ZKy
http://paperpile.com/b/frXpW3/7X9F
http://paperpile.com/b/frXpW3/7X9F
http://paperpile.com/b/frXpW3/7X9F
http://paperpile.com/b/frXpW3/W1Pi
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

531 Marks, A., & Kaufman, D. (1983). Boker Tachtit; the artifacts. In Prehistory and
532 Paleoenvironments in the Central Negev, Israel. Southern Methodist University Press.

533 Massilani, D., Skov, L., Hajdinjak, M., Gunchinsuren, B., Tseveendorj, D., Yi, S., Lee, J.,

534 Nagel, S., Nickel, B., Deviése, T., Higham, T., Meyer, M., Kelso, J., Peter, B. M., &
535 Paabo, S. (2020). Denisovan ancestry and population history of early East Asians.
536 Science, 370(6516), 579-583.

537 Mellars, P. (2006). Archeology and the dispersal of modern humans in Europe:
538 Deconstructing the “Aurignacian.” Evolutionary Anthropology, 15(5), 167-182.

539 Meyer, M., Kircher, M., Gansauge, M.-T., Li, H., Racimo, F., Mallick, S., Schraiber, J. G.,

540 Jay, F., Prifer, K., de Filippo, C., Sudmant, P. H., Alkan, C., Fu, Q., Do, R., Rohland, N.,
541 Tandon, A., Siebauer, M., Green, R. E., Bryc, K., ... Paabo, S. (2012). A high-coverage
542 genome sequence from an archaic Denisovan individual. Science, 338(6104), 222—-226.

543 Michel, V., Valladas, H., Shen, G., Wang, W., Zhao, J.-X., Shen, C.-C., Valensi, P., & Bae,
544 C. J. (2016). The earliest modern Homo sapiens in China? Journal of Human Evolution,
545 101, 101-104.

546 Moreau, L. (2012). Le Gravettien ancien d’Europe centrale revisité : mise au point et

547 perspectives. L’Anthropologie, 116(5), 609-638.

548 Morgan, C., Barton, L., Yi, M., Bettinger, R. L., Gao, X., & Peng, F. (2014). Redating

549 Shuidonggou Locality 1 and Implications for the Initial Upper Paleolithic in East Asia. In
550 Radiocarbon (Vol. 56, Issue 1, pp. 165-179). https://doi.org/10.2458/56.16270

551 Moroni, A., Boscato, P., & Ronchitelli, A. (2013). What roots for the Uluzzian? Modern

552 behaviour in Central-Southern Italy and hypotheses on AMH dispersal routes. In
553 Quaternary International (Vol. 316, pp. 27-44).
554 https://doi.org/10.1016/j.quaint.2012.10.051

555 Moroni, A., Ronchitelli, A., Arrighi, S., Aureli, D., Bailey, S., Boscato, P., Boschin, F.,

556 Capecchi, G., Crezzini, J., Douka, K., Marciani, G., Panetta, D., Ranaldo, F., Ricci, S.,
557 Scaramucci, S., Spagnolo, V., Benazzi, S., & Gambassini, P. (2018). Grotta del Cavallo
558 (Apulia-Southern Italy). The Uluzzian in the mirror. Journal of Anthropological Sciences

18 18


http://paperpile.com/b/frXpW3/IpEL
http://paperpile.com/b/frXpW3/7SLH
http://paperpile.com/b/frXpW3/8Elm
http://paperpile.com/b/frXpW3/FidR
http://paperpile.com/b/frXpW3/FidR
http://paperpile.com/b/frXpW3/xy3h
http://paperpile.com/b/frXpW3/xy3h
http://paperpile.com/b/frXpW3/vqDd
http://paperpile.com/b/frXpW3/vqDd
http://paperpile.com/b/frXpW3/u1h5
http://paperpile.com/b/frXpW3/u1h5
http://paperpile.com/b/frXpW3/DaXD
http://paperpile.com/b/frXpW3/DaXD
http://paperpile.com/b/frXpW3/EP4k
http://paperpile.com/b/frXpW3/EP4k
http://paperpile.com/b/frXpW3/IpEL
http://paperpile.com/b/frXpW3/IpEL
http://paperpile.com/b/frXpW3/IpEL
http://dx.doi.org/10.1016/j.quaint.2012.10.051
http://paperpile.com/b/frXpW3/7SLH
http://paperpile.com/b/frXpW3/7SLH
http://paperpile.com/b/frXpW3/7SLH
http://paperpile.com/b/frXpW3/7SLH
http://paperpile.com/b/frXpW3/7SLH
http://dx.doi.org/10.2458/56.16270
http://paperpile.com/b/frXpW3/8Elm
http://paperpile.com/b/frXpW3/8Elm
http://paperpile.com/b/frXpW3/8Elm
http://paperpile.com/b/frXpW3/8Elm
http://paperpile.com/b/frXpW3/FidR
http://paperpile.com/b/frXpW3/FidR
http://paperpile.com/b/frXpW3/FidR
http://paperpile.com/b/frXpW3/FidR
http://paperpile.com/b/frXpW3/xy3h
http://paperpile.com/b/frXpW3/xy3h
http://paperpile.com/b/frXpW3/xy3h
http://paperpile.com/b/frXpW3/xy3h
http://paperpile.com/b/frXpW3/xy3h
http://paperpile.com/b/frXpW3/vqDd
http://paperpile.com/b/frXpW3/vqDd
http://paperpile.com/b/frXpW3/vqDd
http://paperpile.com/b/frXpW3/vqDd
http://paperpile.com/b/frXpW3/vqDd
http://paperpile.com/b/frXpW3/u1h5
http://paperpile.com/b/frXpW3/u1h5
http://paperpile.com/b/frXpW3/u1h5
http://paperpile.com/b/frXpW3/u1h5
http://paperpile.com/b/frXpW3/DaXD
http://paperpile.com/b/frXpW3/DaXD
http://paperpile.com/b/frXpW3/DaXD
http://paperpile.com/b/frXpW3/DaXD
http://paperpile.com/b/frXpW3/DaXD
http://paperpile.com/b/frXpW3/EP4k
http://paperpile.com/b/frXpW3/EP4k
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

559 = Rivista Di Antropologia: JASS / Istituto Italiano Di Antropologia, 96, 125-160.

560 Nejman, L., Wood, R., Wright, D., Lis4, L., Nerudova, Z., Neruda, P., Pfichystal, A., &

561 Svoboda, J. (2017). Hominid visitation of the Moravian Karst during the Middle-Upper
562 Paleolithic transition: New results from Pod Hradem Cave (Czech Republic). Journal of
563 Human Evolution, 108, 131-146.

564 Nigst, P. R., Haesaerts, P., Damblon, F., Frank-Fellner, C., Mallol, C., Viola, B., Gotzinger,

565 M., Niven, L., Trnka, G., & Hublin, J.-J. (2014). Early modern human settlement of

566 Europe north of the Alps occurred 43,500 years ago in a cold steppe-type environment.
567 Proceedings of the National Academy of Sciences of the United States of America,
568 111(40), 14394-14399.

569 O’Connell, J. F., Allen, J., Williams, M. A. J., Williams, A. N., Turney, C. S. M., Spooner, N.

570 A., Kamminga, J., Brown, G., & Cooper, A. (2018). When did first reach Southeast Asia
571 and Sahul? Proceedings of the National Academy of Sciences of the United States of
572 America, 115(34), 8482-8490.

573 Otte, M. (2013). Les Gravettiens. L'’Anthropologie, 4174(3), 273.

574 Otte, M. (2017). Obi-Rahmat (Ouzbékistan), origine du Gravettien en Europe, et du

575 métissage néandertalien. L'’Anthropologie, 121(4), 271-287.

576 Pagani, L. (2019). What is Africa. In Y. Sahle, C. Bentz, & H. Reyes-Centeno (Eds.), Modern
577 Human Origins and Dispersal. Kerns Verlag.

578 Pagani, L., Lawson, D. J., Jagoda, E., Morseburg, A., Eriksson, A., Mitt, M., Clemente, F.,

579 Hudjashov, G., DeGiorgio, M., Saag, L., Wall, J. D., Cardona, A., Magi, R., Wilson

580 Sayres, M. A., Kaewert, S., Inchley, C., Scheib, C. L., Jarve, M., Karmin, M., ...

581 Metspalu, M. (2016). Genomic analyses inform on migration events during the peopling
582 of Eurasia. Nature, 538(7624), 238—-242.

583 Pagani, L., Schiffels, S., Gurdasani, D., Danecek, P., Scally, A., Chen, Y., Xue, Y., Haber,

584 M., Ekong, R., Oljira, T., Mekonnen, E., Luiselli, D., Bradman, N., Bekele, E., Zalloua,
585 P., Durbin, R., Kivisild, T., & Tyler-Smith, C. (2015). Tracing the route of modern
586 humans out of Africa by using 225 human genome sequences from Ethiopians and

19 19


http://paperpile.com/b/frXpW3/fAuX
http://paperpile.com/b/frXpW3/fAuX
http://paperpile.com/b/frXpW3/uIsg
http://paperpile.com/b/frXpW3/uIsg
http://paperpile.com/b/frXpW3/H2KO
http://paperpile.com/b/frXpW3/H2KO
http://paperpile.com/b/frXpW3/2gDp
http://paperpile.com/b/frXpW3/2gDp
http://paperpile.com/b/frXpW3/Qwmm
http://paperpile.com/b/frXpW3/Qwmm
http://paperpile.com/b/frXpW3/Qwmm
http://paperpile.com/b/frXpW3/EV1Y
http://paperpile.com/b/frXpW3/EV1Y
http://paperpile.com/b/frXpW3/Co2q
http://paperpile.com/b/frXpW3/Co2q
http://paperpile.com/b/frXpW3/Co2q
http://paperpile.com/b/frXpW3/IpEL
http://paperpile.com/b/frXpW3/IpEL
http://paperpile.com/b/frXpW3/L5t9
http://paperpile.com/b/frXpW3/L5t9
http://paperpile.com/b/frXpW3/fAuX
http://paperpile.com/b/frXpW3/fAuX
http://paperpile.com/b/frXpW3/fAuX
http://paperpile.com/b/frXpW3/fAuX
http://paperpile.com/b/frXpW3/fAuX
http://paperpile.com/b/frXpW3/uIsg
http://paperpile.com/b/frXpW3/uIsg
http://paperpile.com/b/frXpW3/H2KO
http://paperpile.com/b/frXpW3/H2KO
http://paperpile.com/b/frXpW3/H2KO
http://paperpile.com/b/frXpW3/H2KO
http://paperpile.com/b/frXpW3/2gDp
http://paperpile.com/b/frXpW3/2gDp
http://paperpile.com/b/frXpW3/2gDp
http://paperpile.com/b/frXpW3/Qwmm
http://paperpile.com/b/frXpW3/Qwmm
http://paperpile.com/b/frXpW3/Qwmm
http://paperpile.com/b/frXpW3/Qwmm
http://paperpile.com/b/frXpW3/Qwmm
http://paperpile.com/b/frXpW3/EV1Y
http://paperpile.com/b/frXpW3/EV1Y
http://paperpile.com/b/frXpW3/EV1Y
http://paperpile.com/b/frXpW3/EV1Y
http://paperpile.com/b/frXpW3/EV1Y
http://paperpile.com/b/frXpW3/EV1Y
http://paperpile.com/b/frXpW3/Co2q
http://paperpile.com/b/frXpW3/Co2q
http://paperpile.com/b/frXpW3/Co2q
http://paperpile.com/b/frXpW3/Co2q
http://paperpile.com/b/frXpW3/Co2q
http://paperpile.com/b/frXpW3/IpEL
http://paperpile.com/b/frXpW3/IpEL
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

587 Egyptians. American Journal of Human Genetics, 96(6), 986—991.

588 Patterson, N., Moorjani, P., Luo, Y., Mallick, S., Rohland, N., Zhan, Y., Genschoreck, T.,
589 Webster, T., & Reich, D. (2012). Ancient admixture in human history. Genetics, 192(3),
590 1065-1093.

591 Peng, F,, Lin, S. C., Patania, I., Levchenko, V., Guo, J., Wang, H., & Gao, X. (2020). A

592 chronological model for the Late Paleolithic at Shuidonggou Locality 2, North China.
593 PloS One, 15(5), e0232682.

594 Peresani, M., Bertola, S., Delpiano, D., Benazzi, S., & Romandini, M. (2019). The Uluzzian

595 in the north of Italy: insights around the new evidence at Riparo Broion. In
596 Archaeological and Anthropological Sciences (Vol. 11, Issue 7, pp. 3503-3536).
597 https://doi.org/10.1007/s12520-018-0770-z

598 Pesesse, D. (2010). Quelques repéres pour mieux comprendre I'émergence du Gravettien
599 en France.

600 Petraglia, M. D., Haslam, M., Fuller, D. Q., Boivin, N., & Clarkson, C. (2010). Out of Africa:
601 new hypotheses and evidence for the dispersal of Homo sapiens along the Indian
602 Ocean rim. Annals of Human Biology, 37(3), 288-311.

603 Pickrell, J. K., & Pritchard, J. K. (2012). Inference of population splits and mixtures from
604 genome-wide allele frequency data. PLoS Genetics, 8(11), e1002967.

605 Prifer, K., Posth, C., Yu, H., Stoessel, A., Spyrou, M. A., Deviese, T., Mattonai, M.,

606 Ribechini, E., Higham, T., Veleminsky, P., Brizek, J., & Krause, J. (2021). A genome
607 sequence from a modern human skull over 45,000 years old from Zlaty k(i in Czechia.
608 Nature Ecology & Evolution. https://doi.org/10.1038/s41559-021-01443-x

609 Raghavan, M., Skoglund, P., Graf, K. E., Metspalu, M., Albrechtsen, A., Moltke, I.,

610 Rasmussen, S., Stafford, T. W., Jr, Orlando, L., Metspalu, E., Karmin, M., Tambets, K.,
611 Rootsi, S., Magi, R., Campos, P. F., Balanovska, E., Balanovsky, O., Khusnutdinova, E.,
612 Litvinov, S., ... Willerslev, E. (2014). Upper Palaeolithic Siberian genome reveals dual
613 ancestry of Native Americans. Nature, 505(7481), 87-91.

614 Reich, D., Patterson, N., Kircher, M., Delfin, F., Nandineni, M. R., Pugach, I., Ko, A. M.-S.,

20 20


http://paperpile.com/b/frXpW3/c0Qi
http://paperpile.com/b/frXpW3/c0Qi
http://paperpile.com/b/frXpW3/dFP9
http://paperpile.com/b/frXpW3/tc95
http://paperpile.com/b/frXpW3/tc95
http://paperpile.com/b/frXpW3/xaoR
http://paperpile.com/b/frXpW3/xaoR
http://paperpile.com/b/frXpW3/1Rmg
http://paperpile.com/b/frXpW3/1Rmg
http://paperpile.com/b/frXpW3/dK9y
http://paperpile.com/b/frXpW3/9OTf
http://paperpile.com/b/frXpW3/9OTf
http://paperpile.com/b/frXpW3/EeLV
http://paperpile.com/b/frXpW3/EeLV
http://paperpile.com/b/frXpW3/L5t9
http://paperpile.com/b/frXpW3/L5t9
http://paperpile.com/b/frXpW3/1QAq
http://paperpile.com/b/frXpW3/c0Qi
http://paperpile.com/b/frXpW3/c0Qi
http://paperpile.com/b/frXpW3/c0Qi
http://paperpile.com/b/frXpW3/c0Qi
http://paperpile.com/b/frXpW3/c0Qi
http://dx.doi.org/10.1038/s41559-021-01443-x
http://paperpile.com/b/frXpW3/dFP9
http://paperpile.com/b/frXpW3/dFP9
http://paperpile.com/b/frXpW3/dFP9
http://paperpile.com/b/frXpW3/dFP9
http://paperpile.com/b/frXpW3/tc95
http://paperpile.com/b/frXpW3/tc95
http://paperpile.com/b/frXpW3/tc95
http://paperpile.com/b/frXpW3/tc95
http://paperpile.com/b/frXpW3/xaoR
http://paperpile.com/b/frXpW3/xaoR
http://paperpile.com/b/frXpW3/xaoR
http://paperpile.com/b/frXpW3/xaoR
http://paperpile.com/b/frXpW3/xaoR
http://paperpile.com/b/frXpW3/1Rmg
http://paperpile.com/b/frXpW3/1Rmg
http://dx.doi.org/10.1007/s12520-018-0770-z
http://paperpile.com/b/frXpW3/dK9y
http://paperpile.com/b/frXpW3/dK9y
http://paperpile.com/b/frXpW3/dK9y
http://paperpile.com/b/frXpW3/dK9y
http://paperpile.com/b/frXpW3/dK9y
http://paperpile.com/b/frXpW3/9OTf
http://paperpile.com/b/frXpW3/9OTf
http://paperpile.com/b/frXpW3/9OTf
http://paperpile.com/b/frXpW3/9OTf
http://paperpile.com/b/frXpW3/9OTf
http://paperpile.com/b/frXpW3/EeLV
http://paperpile.com/b/frXpW3/EeLV
http://paperpile.com/b/frXpW3/EeLV
http://paperpile.com/b/frXpW3/EeLV
http://paperpile.com/b/frXpW3/EeLV
http://paperpile.com/b/frXpW3/L5t9
http://paperpile.com/b/frXpW3/L5t9
http://paperpile.com/b/frXpW3/L5t9
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

615 Ko, Y.-C., Jinam, T. A., Phipps, M. E., Saitou, N., Wollstein, A., Kayser, M., Paabo, S., &
616 Stoneking, M. (2011). Denisova admixture and the first modern human dispersals into
617 Southeast Asia and Oceania. American Journal of Human Genetics, 89(4), 516-528.

618 Richter, D., Tostevin, G., & Skrdla, P. (2008). Bohunician technology and
619 thermoluminescence dating of the type locality of Brno-Bohunice (Czech Republic).
620 Journal of Human Evolution, 55(5), 871-885.

621 Riel-Salvatore, J. (2007). The Uluzzian and the Middle-Upper Paleolithic transition in

622 southern ltaly.

623 https://search.proquest.com/openview/f293¢c939232d6dd5b3fb8bf4149cecb2/1?pg-
624 origsite=gscholar&cbl=18750&casa_token=Ecipy8plEPcCAAAAA:g2PgbE57WwbW3MGV
625 WaO6veNR9rZ7M9A3iSbLrsz24rCS6KFULgNMvCMoRXJrYDpDWRA7RMGNQg

626 Riel-Salvatore, J. (2009). What Is a “Transitional” Industry? The Uluzzian of Southern Italy
627 as a Case Study. In Sourcebook of Paleolithic Transitions (pp. 377-396).

628 https://doi.org/10.1007/978-0-387-76487-0_25

629 Riel-Salvatore, J. (2010). A Niche Construction Perspective on the Middle—Upper Paleolithic
630 Transition in Italy. In Journal of Archaeological Method and Theory (Vol. 17, Issue 4, pp.
631 323-355). https://doi.org/10.1007/s10816-010-9093-9

632 Romandini, M., Crezzini, J., Bortolini, E., Boscato, P., Boschin, F., Carrera, L., Nannini, N.,

633 Tagliacozzo, A., Terlato, G., Arrighi, S., Badino, F., Figus, C., Lugli, F., Marciani, G.,
634 Oxilia, G., Moroni, A., Negrino, F., Peresani, M., Riel-Salvatore, J., ... Benazzi, S.
635 (2020). Macromammal and bird assemblages across the late Middle to Upper

636 Palaeolithic transition in Italy: an extended zooarchaeological review. In Quaternary
637 International (Vol. 551, pp. 188-223). https://doi.org/10.1016/j.quaint.2019.11.008

638 Roussel, M., Soressi, M., & Hublin, J.-J. (2016). The Chatelperronian conundrum: Blade and
639 bladelet lithic technologies from Quincay, France. Journal of Human Evolution, 95, 13—
640 32.

641 Rybin, E. P., Paine, C. H., Khatsenovich, A. M., Tsedendorj, B., Talamo, S., Marchenko, D.

642 V., Rendu, W., Klementiev, A. M., Odsuren, D., Christopher Gillam, J., Gunchinsuren,

21 21


http://paperpile.com/b/frXpW3/TbUl
http://paperpile.com/b/frXpW3/TbUl
http://paperpile.com/b/frXpW3/CGch
http://paperpile.com/b/frXpW3/CGch
http://paperpile.com/b/frXpW3/xSp7
http://paperpile.com/b/frXpW3/uRRD
http://paperpile.com/b/frXpW3/h2Dg
http://paperpile.com/b/frXpW3/h2Dg
http://paperpile.com/b/frXpW3/7Ev8
http://paperpile.com/b/frXpW3/7Ev8
http://paperpile.com/b/frXpW3/1QAq
http://paperpile.com/b/frXpW3/1QAq
http://paperpile.com/b/frXpW3/wpku
http://paperpile.com/b/frXpW3/wpku
http://paperpile.com/b/frXpW3/TbUl
http://paperpile.com/b/frXpW3/TbUl
http://paperpile.com/b/frXpW3/TbUl
http://paperpile.com/b/frXpW3/TbUl
http://paperpile.com/b/frXpW3/TbUl
http://dx.doi.org/10.1016/j.quaint.2019.11.008
http://paperpile.com/b/frXpW3/CGch
http://paperpile.com/b/frXpW3/CGch
http://paperpile.com/b/frXpW3/CGch
http://paperpile.com/b/frXpW3/CGch
http://dx.doi.org/10.1007/s10816-010-9093-9
http://paperpile.com/b/frXpW3/xSp7
http://paperpile.com/b/frXpW3/xSp7
http://paperpile.com/b/frXpW3/xSp7
http://paperpile.com/b/frXpW3/xSp7
http://dx.doi.org/10.1007/978-0-387-76487-0_25
http://paperpile.com/b/frXpW3/uRRD
http://paperpile.com/b/frXpW3/uRRD
http://paperpile.com/b/frXpW3/uRRD
http://paperpile.com/b/frXpW3/uRRD
https://search.proquest.com/openview/f293c939232d6dd5b3fb8bf4149cecb2/1?pq-origsite=gscholar&cbl=18750&casa_token=Ecipy8p1EPcAAAAA:g2PqbE57wbW3MGVWaO6veNR9rZ7M9A3iSbLrsz24rCS6KFULgnmvCMoRXJrYDpDWRA7RmGqNQg
https://search.proquest.com/openview/f293c939232d6dd5b3fb8bf4149cecb2/1?pq-origsite=gscholar&cbl=18750&casa_token=Ecipy8p1EPcAAAAA:g2PqbE57wbW3MGVWaO6veNR9rZ7M9A3iSbLrsz24rCS6KFULgnmvCMoRXJrYDpDWRA7RmGqNQg
https://search.proquest.com/openview/f293c939232d6dd5b3fb8bf4149cecb2/1?pq-origsite=gscholar&cbl=18750&casa_token=Ecipy8p1EPcAAAAA:g2PqbE57wbW3MGVWaO6veNR9rZ7M9A3iSbLrsz24rCS6KFULgnmvCMoRXJrYDpDWRA7RmGqNQg
http://paperpile.com/b/frXpW3/h2Dg
http://paperpile.com/b/frXpW3/h2Dg
http://paperpile.com/b/frXpW3/h2Dg
http://paperpile.com/b/frXpW3/7Ev8
http://paperpile.com/b/frXpW3/7Ev8
http://paperpile.com/b/frXpW3/7Ev8
http://paperpile.com/b/frXpW3/7Ev8
http://paperpile.com/b/frXpW3/7Ev8
http://paperpile.com/b/frXpW3/1QAq
http://paperpile.com/b/frXpW3/1QAq
http://paperpile.com/b/frXpW3/1QAq
http://paperpile.com/b/frXpW3/1QAq
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

643 B., & Zwyns, N. (2020). A new Upper Paleolithic occupation at the site of Tolbor-21
644 (Mongolia): Site formation, human behavior and implications for the regional sequence.
645 In Quaternary International (Vol. 559, pp. 133-149).

646 https://doi.org/10.1016/j.quaint.2020.06.022

647 Sano, K., Arrighi, S., Stani, C., Aureli, D., Boschin, F., Fiore, ., Spagnolo, V., Ricci, S.,

648 Crezzini, J., Boscato, P., Gala, M., Tagliacozzo, A., Birarda, G., Vaccari, L., Ronchitelli,
649 A., Moroni, A., & Benazzi, S. (2019). The earliest evidence for mechanically delivered
650 projectile weapons in Europe. In Nature Ecology & Evolution (Vol. 3, Issue 10, pp.

651 1409-1414). https://doi.org/10.1038/s41559-019-0990-3

652 Schiffels, S., & Durbin, R. (2014). Inferring human population size and separation history
653 from multiple genome sequences. Nature Genetics, 46(8), 919-925.

654 Schlebusch, C. M., Malmstréom, H., Glunther, T., Sjodin, P., Coutinho, A., Edlund, H.,

655 Munters, A. R., Vicente, M., Steyn, M., Soodyall, H., Lombard, M., & Jakobsson, M.
656 (2017). Southern African ancient genomes estimate modern human divergence to
657 350,000 to 260,000 years ago. Science, 358(6363), 652—655.

658 Shackelford, L., Demeter, F., Westaway, K., Duringer, P., Ponche, J.-L., Sayavongkhamdy,

659 T., Zhao, J.-X., Barnes, L., Boyon, M., Sichanthongtip, P., Sénégas, F., Patole-

660 Edoumba, E., Coppens, Y., Dumoncel, J., & Bacon, A.-M. (2018). Additional evidence
661 for early modern human morphological diversity in Southeast Asia at Tam Pa Ling,
662 Laos. Quaternary International: The Journal of the International Union for Quaternary
663 Research, 466, 93-106.

664 Sikora, M., Pitulko, V. V., Sousa, V. C., Allentoft, M. E., Vinner, L., Rasmussen, S.,

665 Margaryan, A., de Barros Damgaard, P., de la Fuente, C., Renaud, G., Yang, M. A., Fu,
666 Q., Dupanloup, I., Giampoudakis, K., Nogués-Bravo, D., Rahbek, C., Kroonen, G.,

667 Peyrot, M., McColl, H., ... Willerslev, E. (2019). The population history of northeastern
668 Siberia since the Pleistocene. Nature, 570(7760), 182—188.

669 Sikora, M., Seguin-Orlando, A., Sousa, V. C., Albrechtsen, A., Korneliussen, T., Ko, A,

670 Rasmussen, S., Dupanloup, I., Nigst, P. R., Bosch, M. D., Renaud, G., Allentoft, M. E.,

22 22


http://paperpile.com/b/frXpW3/svV4
http://paperpile.com/b/frXpW3/svV4
http://paperpile.com/b/frXpW3/P2ET
http://paperpile.com/b/frXpW3/P2ET
http://paperpile.com/b/frXpW3/P2ET
http://paperpile.com/b/frXpW3/CuYq
http://paperpile.com/b/frXpW3/CuYq
http://paperpile.com/b/frXpW3/y4M6
http://paperpile.com/b/frXpW3/y4M6
http://paperpile.com/b/frXpW3/bJ35
http://paperpile.com/b/frXpW3/wpku
http://paperpile.com/b/frXpW3/MDL7
http://paperpile.com/b/frXpW3/MDL7
http://paperpile.com/b/frXpW3/svV4
http://paperpile.com/b/frXpW3/svV4
http://paperpile.com/b/frXpW3/svV4
http://paperpile.com/b/frXpW3/svV4
http://paperpile.com/b/frXpW3/svV4
http://paperpile.com/b/frXpW3/P2ET
http://paperpile.com/b/frXpW3/P2ET
http://paperpile.com/b/frXpW3/P2ET
http://paperpile.com/b/frXpW3/P2ET
http://paperpile.com/b/frXpW3/P2ET
http://paperpile.com/b/frXpW3/CuYq
http://paperpile.com/b/frXpW3/CuYq
http://paperpile.com/b/frXpW3/CuYq
http://paperpile.com/b/frXpW3/CuYq
http://paperpile.com/b/frXpW3/CuYq
http://paperpile.com/b/frXpW3/y4M6
http://paperpile.com/b/frXpW3/y4M6
http://paperpile.com/b/frXpW3/y4M6
http://paperpile.com/b/frXpW3/y4M6
http://dx.doi.org/10.1038/s41559-019-0990-3
http://paperpile.com/b/frXpW3/bJ35
http://paperpile.com/b/frXpW3/bJ35
http://paperpile.com/b/frXpW3/bJ35
http://paperpile.com/b/frXpW3/bJ35
http://paperpile.com/b/frXpW3/bJ35
http://dx.doi.org/10.1016/j.quaint.2020.06.022
http://paperpile.com/b/frXpW3/wpku
http://paperpile.com/b/frXpW3/wpku
http://paperpile.com/b/frXpW3/wpku
http://paperpile.com/b/frXpW3/wpku
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

671 Margaryan, A., Vasilyev, S. V., Veselovskaya, E. V., Borutskaya, S. B., Deviese, T.,
672 Comeskey, D., Higham, T., ... Willerslev, E. (2017). Ancient genomes show social and
673 reproductive behavior of early Upper Paleolithic foragers. Science, 358(6363), 659-662.

674 Silvestrini, S., Romandini, M., Marciani, G., Arrighi, S., Carrera, L., Fiorini, A., L6pez-Garcia,

675 J. M., Lugli, F., Ranaldo, F., Slon, V., Tassoni, L., Higgins, O. A., Bortolini, E., Curci, A.,
676 Meyer, M., Meyer, M. C., Oxilia, G., Zerboni, A., Benazzi, S., & Spinapolice, E. E.

677 (2021). Integrated multidisciplinary ecological analysis from the Uluzzian settlement at
678 the Uluzzo C Rock Shelter, south-eastern Italy. In Journal of Quaternary Science.

679 https://doi.org/10.1002/jgs.3341

680 Skoglund, P., Mallick, S., Bortolini, M. C., Chennagiri, N., Hinemeier, T., Petzl-Erler, M. L.,

681 Salzano, F. M., Patterson, N., & Reich, D. (2015). Genetic evidence for two founding
682 populations of the Americas. In Nature (Vol. 525, Issue 7567, pp. 104—-108).
683 https://doi.org/10.1038/nature14895

684 Skoglund, P., Thompson, J. C., Prendergast, M. E., Mittnik, A., Sirak, K., Hajdinjak, M.,

685 Salie, T., Rohland, N., Mallick, S., Peltzer, A., Heinze, A., Olalde, I., Ferry, M., Harney,
686 E., Michel, M., Stewardson, K., Cerezo-Roman, J. |., Chiumia, C., Crowther, A., ...
687 Reich, D. (2017). Reconstructing Prehistoric African Population Structure. Cell, 171(1),
688 59-71.e21.

689 Soares, P., Alshamali, F., Pereira, J. B., Fernandes, V., Silva, N. M., Afonso, C., Costa, M.

690 D., Musilova, E., Macaulay, V., Richards, M. B., Cerny, V., & Pereira, L. (2012). The
691 Expansion of mtDNA Haplogroup L3 within and out of Africa. Molecular Biology and
692 Evolution, 29(3), 915-927.

693 Sun, X.-F., Wen, S.-Q., Lu, C.-Q., Zhou, B.-Y., Curnoe, D., Lu, H.-Y., Li, H.-C., Wang, W.,

694 Cheng, H., Yi, S.-W., Jia, X., Du, P.-X., Xu, X.-H., Lu, Y.-M,, Lu, Y., Zheng, H.-X.,

695 Zhang, H., Sun, C., Wei, L.-H., ... Li, H. (2021). Ancient DNA and multimethod dating
696 confirm the late arrival of anatomically modern humans in southern China. Proceedings
697 of the National Academy of Sciences of the United States of America, 118(8).

698 https://doi.org/10.1073/pnas.2019158118

23 23


http://paperpile.com/b/frXpW3/YZh2
http://paperpile.com/b/frXpW3/YZh2
http://paperpile.com/b/frXpW3/YZh2
http://paperpile.com/b/frXpW3/pXeJ
http://paperpile.com/b/frXpW3/pXeJ
http://paperpile.com/b/frXpW3/pXeJ
http://paperpile.com/b/frXpW3/s2ou
http://paperpile.com/b/frXpW3/s2ou
http://paperpile.com/b/frXpW3/kDw3
http://paperpile.com/b/frXpW3/DFmA
http://paperpile.com/b/frXpW3/MDL7
http://paperpile.com/b/frXpW3/MDL7
http://dx.doi.org/10.1073/pnas.2019158118
http://paperpile.com/b/frXpW3/YZh2
http://paperpile.com/b/frXpW3/YZh2
http://paperpile.com/b/frXpW3/YZh2
http://paperpile.com/b/frXpW3/YZh2
http://paperpile.com/b/frXpW3/YZh2
http://paperpile.com/b/frXpW3/YZh2
http://paperpile.com/b/frXpW3/pXeJ
http://paperpile.com/b/frXpW3/pXeJ
http://paperpile.com/b/frXpW3/pXeJ
http://paperpile.com/b/frXpW3/pXeJ
http://paperpile.com/b/frXpW3/pXeJ
http://paperpile.com/b/frXpW3/s2ou
http://paperpile.com/b/frXpW3/s2ou
http://paperpile.com/b/frXpW3/s2ou
http://paperpile.com/b/frXpW3/s2ou
http://paperpile.com/b/frXpW3/s2ou
http://paperpile.com/b/frXpW3/s2ou
http://dx.doi.org/10.1038/nature14895
http://paperpile.com/b/frXpW3/kDw3
http://paperpile.com/b/frXpW3/kDw3
http://paperpile.com/b/frXpW3/kDw3
http://paperpile.com/b/frXpW3/kDw3
http://paperpile.com/b/frXpW3/kDw3
http://dx.doi.org/10.1002/jqs.3341
http://paperpile.com/b/frXpW3/DFmA
http://paperpile.com/b/frXpW3/DFmA
http://paperpile.com/b/frXpW3/DFmA
http://paperpile.com/b/frXpW3/DFmA
http://paperpile.com/b/frXpW3/DFmA
http://paperpile.com/b/frXpW3/MDL7
http://paperpile.com/b/frXpW3/MDL7
http://paperpile.com/b/frXpW3/MDL7
http://paperpile.com/b/frXpW3/MDL7
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

699 Svoboda, J. (2000). The depositional context of the Early Upper Paleolithic human fossils

700 from the Konéprusy (Zlaty ki) and Mlade¢ Caves, Czech Republic. In Journal of
701 Human Evolution (Vol. 38, Issue 4, pp. 523-536).
702 https://doi.org/10.1006/jhev.1999.0361

703 Teyssandier, N. (2006). Questioning the first Aurignacian: mono or multi cultural
704 phenomenon during the formation of the Upper Paleolithic in Central Europe and the
705 Balkans. L’Anthropologie, 44(1), 9-30.

706 Tostevin, G. B. (2003). Attribute analysis of the lithic technologies of stranska skala ii-iii in

707 their regional and inter-regional context: Origins of the upper paleolithic in the brno ....
708 Stranska Skala: Origins of the Upper Paleolithic in the.

709 https://experts.umn.edu/en/publications/attribute-analysis-of-the-lithic-technologies-of-str
710 %C3%A1nsk%C3%A1-sk%C3%Alla-i

711  Wall, J. D. (2017). Inferring Human Demographic Histories of Non-African Populations from
712 Patterns of Allele Sharing. American Journal of Human Genetics, 100(5), 766—772.

713 Westaway, K. E., Louys, J., Awe, R. D., Morwood, M. J., Price, G. J., Zhao, J.-X., Aubert, M.,

714 Joannes-Boyau, R., Smith, T. M., Skinner, M. M., Compton, T., Bailey, R. M., van den
715 Bergh, G. D., de Vos, J., Pike, A. W. G., Stringer, C., Saptomo, E. W., Rizal, Y., Zaim,
716 J., ... Sulistyanto, B. (2017). An early modern human presence in Sumatra 73,000-
717 63,000 years ago. Nature, 548(7667), 322—-325.

718 Yang, M. A., Gao, X., Theunert, C., Tong, H., Aximu-Petri, A., Nickel, B., Slatkin, M., Meyer,

719 M., Paabo, S., Kelso, J., & Fu, Q. (2017). 40,000-Year-Old Individual from Asia Provides
720 Insight into Early Population Structure in Eurasia. Current Biology: CB, 27(20), 3202—
721 3208.e9.

722  Zilhdo, J. (2014). The Upper Palaeolithic of Europe. In The Cambridge world prehistory (pp.
723 1753-1785).

724  Zwyns, N. (2021). The Initial Upper Paleolithic in Central and East Asia: Blade Technology,
725 Cultural Transmission, and Implications for Human Dispersals. Journal of Paleolithic

726 Archaeology, 4(3), 19.

24 24


http://paperpile.com/b/frXpW3/jEBk
http://paperpile.com/b/frXpW3/jEBk
http://paperpile.com/b/frXpW3/jEBk
http://paperpile.com/b/frXpW3/a6Wh
http://paperpile.com/b/frXpW3/eRWc
http://paperpile.com/b/frXpW3/eRWc
http://paperpile.com/b/frXpW3/ZzJ8
http://paperpile.com/b/frXpW3/ZzJ8
http://paperpile.com/b/frXpW3/iXiD
http://paperpile.com/b/frXpW3/iXiD
http://paperpile.com/b/frXpW3/RLv2
http://paperpile.com/b/frXpW3/tAoY
http://paperpile.com/b/frXpW3/tAoY
http://paperpile.com/b/frXpW3/9tNs
http://paperpile.com/b/frXpW3/9tNs
http://paperpile.com/b/frXpW3/jEBk
http://paperpile.com/b/frXpW3/jEBk
http://paperpile.com/b/frXpW3/jEBk
http://paperpile.com/b/frXpW3/jEBk
http://paperpile.com/b/frXpW3/a6Wh
http://paperpile.com/b/frXpW3/a6Wh
http://paperpile.com/b/frXpW3/a6Wh
http://paperpile.com/b/frXpW3/eRWc
http://paperpile.com/b/frXpW3/eRWc
http://paperpile.com/b/frXpW3/eRWc
http://paperpile.com/b/frXpW3/eRWc
http://paperpile.com/b/frXpW3/eRWc
http://paperpile.com/b/frXpW3/eRWc
http://paperpile.com/b/frXpW3/ZzJ8
http://paperpile.com/b/frXpW3/ZzJ8
http://paperpile.com/b/frXpW3/ZzJ8
http://paperpile.com/b/frXpW3/ZzJ8
http://paperpile.com/b/frXpW3/ZzJ8
http://paperpile.com/b/frXpW3/iXiD
http://paperpile.com/b/frXpW3/iXiD
http://paperpile.com/b/frXpW3/iXiD
http://paperpile.com/b/frXpW3/iXiD
https://experts.umn.edu/en/publications/attribute-analysis-of-the-lithic-technologies-of-str%C3%A1nsk%C3%A1-sk%C3%A1la-i
https://experts.umn.edu/en/publications/attribute-analysis-of-the-lithic-technologies-of-str%C3%A1nsk%C3%A1-sk%C3%A1la-i
http://paperpile.com/b/frXpW3/RLv2
http://paperpile.com/b/frXpW3/RLv2
http://paperpile.com/b/frXpW3/RLv2
http://paperpile.com/b/frXpW3/RLv2
http://paperpile.com/b/frXpW3/RLv2
http://paperpile.com/b/frXpW3/tAoY
http://paperpile.com/b/frXpW3/tAoY
http://paperpile.com/b/frXpW3/tAoY
http://paperpile.com/b/frXpW3/tAoY
http://paperpile.com/b/frXpW3/tAoY
http://dx.doi.org/10.1006/jhev.1999.0361
http://paperpile.com/b/frXpW3/9tNs
http://paperpile.com/b/frXpW3/9tNs
http://paperpile.com/b/frXpW3/9tNs
http://paperpile.com/b/frXpW3/9tNs
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.05.18.444621; this version posted October 15, 2021. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-ND 4.0 International license.

727 Zwyns, N., & Lbova, L. V. (2019). The Initial Upper Paleolithic of Kamenka site, Zabaikal
728 region (Siberia): A closer look at the blade technology. In Archaeological Research in
729 Asia (Vol. 17, pp. 24-49). https://doi.org/10.1016/j.ara.2018.02.004

730 Zwyns, N., Paine, C. H., Tsedendorj, B., Talamo, S., Fitzsimmons, K. E., Gantumur, A.,

731 Guunii, L., Davakhuu, O., Flas, D., Dogandzi¢, T., Doerschner, N., Welker, F., Gillam, J.
732 C., Noyer, J. B., Bakhtiary, R. S., Allshouse, A. F., Smith, K. N., Khatsenovich, A. M.,
733 Rybin, E. P., ... Hublin, J.-J. (2019). The Northern Route for Human dispersal in Central
734 and Northeast Asia: New evidence from the site of Tolbor-16, Mongolia. Scientific

735 Reports, 9(1), 11759.

736 Zwyns, N., Rybin, E. P., Hublin, J.-J., & Derevianko, A. P. (2012). Burin-core technology and

737 laminar reduction sequences in the initial Upper Paleolithic from Kara-Bom (Gorny-Altai,
738 Siberia). In Quaternary International (Vol. 259, pp. 33-47).
739 https://doi.org/10.1016/j.quaint.2011.03.036

25 25


http://paperpile.com/b/frXpW3/zHcC
http://paperpile.com/b/frXpW3/3ogJ
http://paperpile.com/b/frXpW3/3ogJ
http://paperpile.com/b/frXpW3/3ogJ
http://paperpile.com/b/frXpW3/6hxv
http://paperpile.com/b/frXpW3/6hxv
http://dx.doi.org/10.1016/j.quaint.2011.03.036
http://paperpile.com/b/frXpW3/zHcC
http://paperpile.com/b/frXpW3/zHcC
http://paperpile.com/b/frXpW3/zHcC
http://paperpile.com/b/frXpW3/zHcC
http://paperpile.com/b/frXpW3/zHcC
http://paperpile.com/b/frXpW3/3ogJ
http://paperpile.com/b/frXpW3/3ogJ
http://paperpile.com/b/frXpW3/3ogJ
http://paperpile.com/b/frXpW3/3ogJ
http://paperpile.com/b/frXpW3/3ogJ
http://dx.doi.org/10.1016/j.ara.2018.02.004
http://paperpile.com/b/frXpW3/6hxv
http://paperpile.com/b/frXpW3/6hxv
http://paperpile.com/b/frXpW3/6hxv
https://doi.org/10.1101/2021.05.18.444621
http://creativecommons.org/licenses/by-nd/4.0/

