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The Initial Upper Paleolithic of Kamenka site, Zabaikal region (Siberia): a closer look at the blade technology
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In Asia, the Initial Upper Paleolithic refers to blade-based lithic assemblages that display a specific suite of features and date back to the beginning of the MIS3. Previously we reported strong similarities between examples from the Siberian Altai and North Mongolia, but little is known about what generates the variability observed at the assemblage level. The site of Kamenka is particularly relevant to discuss these issues for several reasons. First, it documents some of the earliest occurrences of the Upper Paleolithic in the Zabaikal region. Second, the fast burial of the archeological layer and the bone preservation provide groundwork to discuss human subsistence strategies. Third, the dominant raw materials sources could be distant and fall outside of the daily foraging radius. Here we give a closer look at the Kamenka A blade assemblage to model the reduction sequences. Then we discuss the main implications of the model for issues related to Initial Upper Paleolithic raw material provenience, mobility and settlement patterns. Our analyses confirm that the blade technology fits a conservative definition of the Initial Upper Paleolithic in Asia. Considering other lines of evidence (such as spatial distribution, or fauna analyses), we discuss the impact of mobility, site function and raw material procurement strategies on the assemblage composition. We conclude that while some of these parameters may affect the tool types and reduction stages represented within the assemblage, the blade reduction method does not show substantial changes between neighboring regions.

Background

After decades of research, it remains difficult to understand what triggered the emergence of Upper Paleolithic behaviors in Central and Northeast Asia. For a long time, regional studies emphasized scenarios of local developments (e.g. [START_REF] Derevianko | The Middle to Upper Paleolithic transition in the Altai (Mongolia and Siberia)[END_REF][START_REF] Derevianko | The Upper Paleolithic in Africa and Eurasia and the Origin of Anatomically Modern Humans[END_REF]. Considering the role of gene flow between human populations [START_REF] Green | A draft sequence of the Neandertal genome[END_REF][START_REF] Prüfer | The complete genome sequence of a Neanderthal from the Altai Mountains[END_REF], genetic and morphological data available support the consensus on Homo sapiens's African origins (e.g. [START_REF] White | Pleistocene Homo sapiens from Middle Awash, Ethiopia[END_REF][START_REF] Ramachandran | Support from the relationship of genetic and geographic distance in human populations for a serial founder effect originating in Africa[END_REF]. Following this idea, there is a growing interest for models integrating longrange dispersal events [START_REF] Goebel | The Early Upper Paleolithic of Siberia[END_REF], 2006, 2015[START_REF] Zwyns | Laminar Technology and the Onset of the Upper Paleolithic in the Altai, Siberia[END_REF][START_REF] Rybin | Tools, beads, and migrations: Specific cultural traits in the Initial Upper Paleolithic of Southern Siberia and Central Asia[END_REF]. To move forward, it becomes essential to question how Pleistocene archeology identifies human groups and population movements. Not only do definitions of analytical units shape the way we are looking at the record, it also determines how far we can integrate archeological data with other lines of evidence (e.g. fossil evidence and molecular anthropology). Notions such as Transitional, Initial (IUP) or Early Upper Paleolithic (EUP) are commonly used to discuss the emergence of modern behaviors in Eurasia albeit scholars often disagree on what defines these units. Hence, different authors using the same terminology but based on different criteria recognized the IUP in a vast array of geographical and chronological contexts [START_REF] Kuhn | Rethinking the initial Upper Paleolithic[END_REF]. This is far from a trivial issue because different definitions deeply affect general interpretations. Definitions of techno-complexes based on too few or too general criteria can be 2 misleading because they lump together assemblages that are not necessarily related. By implicitly assimilating the IUP to a single 'culture', loose definitions are more likely to fit models of population dispersal. Definitions are perhaps more robust when they are based on specific criterions, but they also tend to be exclusive. By emphasizing regional variability, narrow definitions are more likely to describe mosaics of cultural units and scenarios of independent development.

While multitudes of reasons could explain why two given archeological assemblages are unlikely to be the same; it is equally important to understand why assemblages look similar to one another. Indeed, most authors agree on the degree of similarity that binds IUP (sensu [START_REF] Zwyns | Laminar Technology and the Onset of the Upper Paleolithic in the Altai, Siberia[END_REF] assemblages from the Altai, the Cis-and Transbaikal, Mongolia and even Northern China [START_REF] Derevianko | The Upper Paleolithic in Africa and Eurasia and the Origin of Anatomically Modern Humans[END_REF][START_REF] Derevianko | The technology of early Upper Paleolithic lithic reduction in Northern Mongolia: The Tolbor-4 site[END_REF]Slavinskiy et al., 2016;[START_REF] Gladyshev | Chronology and periodization of Upper Paleolithic sites in Mongolia[END_REF][START_REF] Zwyns | Laminar Technology and the Onset of the Upper Paleolithic in the Altai, Siberia[END_REF][START_REF] Rybin | Tools, beads, and migrations: Specific cultural traits in the Initial Upper Paleolithic of Southern Siberia and Central Asia[END_REF][START_REF] Peng | Blade production of Shuidonggou locality 1 (northwest China): a technological perspective[END_REF][START_REF] Li | Re-examination of the dates of large blade technology in China: a comparison of Shuidonggou locality 1 and locality 2[END_REF][START_REF] Brantingham | The Initial Upper Paleolithic in Northeast Asia[END_REF][START_REF] Goebel | The Early Upper Paleolithic of Siberia[END_REF][START_REF] Simonet | Tsatsyn Ereg 2: campagne 2012 de la mission archeologique Monaco-Mongolie[END_REF] to site a few). Moreover, there are sufficiently clear techno-typological features to differentiate the IUP from the subsequent EUP in various regions [START_REF] Derevianko | The Middle to Upper Paleolithic transition in the Altai (Mongolia and Siberia)[END_REF], 2011[START_REF] Gladyshev | Chronology and periodization of Upper Paleolithic sites in Mongolia[END_REF], Slavinski, 2007[START_REF] Zwyns | Laminar Technology and the Onset of the Upper Paleolithic in the Altai, Siberia[END_REF], Zwyns et al., 2013). Perhaps, this is a signal of a common cultural background of populations moving across Siberia during the MIS3 -hence supporting dispersal events models [START_REF] Zwyns | Laminar Technology and the Onset of the Upper Paleolithic in the Altai, Siberia[END_REF][START_REF] Rybin | Tools, beads, and migrations: Specific cultural traits in the Initial Upper Paleolithic of Southern Siberia and Central Asia[END_REF]. An alternative hypothesis would be that what we call IUP is in fact a mechanism of convergent shifts from a Levallois flake to a conventional UP blade technology. Just as for homoplasy, such convergence implies that different human groups are under strong yet comparable environmental pressures (Kuhn and Zwyns, in press). To test this alternative hypothesis, we need to identify what traits in lithic assemblages are more sensitive to subsistence, settlement and mobility strategies (e.g. [START_REF] Binford | Organization and formation processes: looking at curated technologies[END_REF][START_REF] Kelly | Hunter-Gatherer Mobility Strategies[END_REF][START_REF] Kelly | The Foraging Spectrum: Diversity in Hunter-Gatherer Lifeways[END_REF]. How plastic these traits are is proportional to the impact of environmental constraint on assemblage composition (e.g. [START_REF] Kuhn | Mousterian lithic technology: An ecological perspective[END_REF][START_REF] Delagnes | Shifts in Neandertal mobility, technology and subsistence strategies in western France[END_REF].

Fig1.

When, how and why these human groups moved has been previously investigated but when compared to high-resolution record of South-Western France or the Levant, however, little is known about the beginning of UP in Northeast Asia. Based on a sample of the Siberian material, [START_REF] Goebel | The middle to upper Paleolithic transition in Siberia[END_REF][START_REF] Goebel | Pleistocene human colonization of Siberia and peopling of the Americas: an ecological approach[END_REF][START_REF] Goebel | The Early Upper Paleolithic of Siberia[END_REF] notes the predominance of large open-air occupations in the (then-called) EUP. He recognizes two types of 'base-camps': distinct short-term occupations (e.g. Kara-Bom, in the Altai, Kamenka, in the Transbaikal) and time-averaged repeated occupations each accumulating material during a short period (e.g. Tolbaga, Varvarina Gora). Smaller open-air sites (Ust-Karakol, in the Altai, Makarovo-IV in the Cisbaikal) or elusive occupations in caves (Denisova, Maloyalomanskaya) would illustrate seasonal shortterm occupations. [START_REF] Wrinn | Middle Paleolithic settlement and land use in the Altai Mountains, Siberia[END_REF] suggests that in the Altai, Middle Paleolithic occupations were mostly short-term halts for specific purposes. Along with other scholars [START_REF] Germonpré | Preliminary results of the taphonomic study of Denisova cave (based on the material of excavation in 1992)[END_REF][START_REF] Turner | Animal Teeth and Human Tools: A Taphonomic Odyssey in Ice Age Siberia[END_REF] he recommends being cautious and underline the role of carnivores in the formation of fauna assemblages. [START_REF] Rybin | Land use and settlement patterns in the mountain belt of south-Siberia: mobility strategies and the emergence of cultural geography during the Middle to Upper Palaeolithic transition[END_REF] emphasizes regional variability between the Altai and the Baikal region. He suggests that although both regions went through similar environmental changes, differences between raw material procurement, fauna and settlement structures support a scenario of population movement from the Altai eastward.

Based on a study of blade technology in the Kamenka A-C assemblages, here we emphasize three basic questions: Does Kamenka blade technology fit with what we know about the regional IUP? How consistent is the reduction sequence with other aspects of the hunter-gather subsistence strategy? What does it mean for our understanding of the site function, the mobility and the economy of these human groups? Kamenka A-C is particularly relevant to discuss the latter issues for several reasons. It is one of the earliest occurrences of the UP in the Transbaikal. Discussing mobility at the cross-road between the Siberian Altai and North Mongolia is relevant to the on-going debates regarding the dispersal of population along major river systems and across the mountains ranges of Northeast Asia. Furthermore, the fast burial and the excellent bone preservation provide groundwork to discuss human subsistence strategies. Finally, the dominant raw materials sources have been reported to be relatively distant and outside of the daily foraging radius. This shortage situation assemblage could illustrate an example of environmental constraints on technology.
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Material

Site location, stratigraphy and chronology: Kamenka (N 51°44'51.95"; E 108°17'30.91") is located in the Transbaikal region, circa 60 km from the capital of the Republic of Buryatia, Ulan-Ude. The region is mountainous and hilly with valleys shaped by the Selenga River drainage system (Fig. 1). The site lies on the colluvial slopes of the Kamenka Mountain, circa 2 km from the current banks of the Brianka River (Fig. 2). It was excavated between 1989 and 1995 by the Buryat Institute of Social Sciences (SBRAS) under the leadership of Lyudmila Lbova (Lbova, 1991, 1996, 1999, 2000[START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF]. The excavation consists in a trench (I) and three main pits (II-IV) spread over an approximate surface of 233 m 2 . The main archeological assemblages were found in pits II-IV. Complex A was uncovered in Pit IV in 1992 and artifacts clusters were found associated with concentrations of bones and with two combustion features [START_REF] Lbova | The palaeoecological model of the Upper Palaeolithic site Kamenka (Buryatia-Siberia)[END_REF]. Complex B refers to an assemblage that lacks clear spatial patterning. Pit III has yielded a Complex C, a series of well-defined concentrations of bones and artifacts and in 1993, Complex A was further documented in Pit II associated with two combustion features, a shallow pit containing bones and artifacts, a semi-circular structure made of stone, concentrations of bone tools and ornaments (Fig. 3). In that area, Complex B consists of only a few artifacts. Fig. 3 The following observations are based on stratigraphic correlations between the sections from Trench I and the pits II-IV [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF][START_REF] Lbova | The palaeoecological model of the Upper Palaeolithic site Kamenka (Buryatia-Siberia)[END_REF], 2000) (Fig. 4). The Upper Paleolithic material belongs to lithological unit 6, which is further subdivided into three sub-units on lithostratigraphic basis. In Trench I, Pit II and Pit III, sub-unit 6α is separated from unit 5 by a cryoturbated interface with icewedges. It is a brown sandy-clay matrix with lenses of yellow sand and dark bands described as 'paleosoils'. Sub-unit 6β is an accumulation of sterile bedded sand-clay with secondary calcification. Subunit 6в is described as a dark-grey sub-horizontal band of clay-sand with a slope of 2-3° toward the current riverbed. It sits on the sandy-gravel of unit 7 and underneath a sterile/calcified clay horizon. Both Complex A and Complex C are associated with sub-unit 6в and are most likely different parts of a single archeological horizon (thereafter referred to as Complex A; or Kamenka A). The latter is buried underneath the CaCO 3 rich horizon, in deposits affected by pedogenesis [START_REF] Lbova | Environment and climate during the Late Upper Pleistocene in the Western Transbaikalia region[END_REF]. Complex B belongs to sub-unit 6α and therefore, it is located above the calcification horizon and below the icewedges. The wedges are interpreted as an interface between the Sartan Stadial (MIS2) and the Karginian Interstadial (MIS3) thereby placing both archeological occupations in the latter. In most excavated sectors, complex B is clearly separated from Complex A by 1.5-2 m of deposits. The lower part of Kamenka's sequence is laminated deposits with well to poorly sorted sediments. Sedimentological analyses suggest episodic washing of varying intensity, from run-off to higher energy deposition. The deposition is described as being alluvial in origin, probably linked with the meandering Brianka River that currently lies 2km away from the site. Table1: Radiocarbon dates. * Inconsistency in published material. **The sample was dated once but 14 C was measured twice yet with the same lab number.
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The attribution of unit 6 to MIS3 is broadly consistent with the available radiocarbon dates (Table 1).

Although an intrusion of younger material cannot be ruled out, the apparent inconsistencies between the ages is likely to reflect methodological differences in the sample preparation and measurement. Most of the dates derive from bone samples (unknown pre-treatment) and the youngest ages are conventional dates obtained in the Institute of Geology, in Novosibirsk. Buvit and colleagues (2015) reported inconsistencies between published results. SOAN-2903 is indeed associated with three different dates, one of which is reported as SOAN-2904. SOAN-3355 has also been assigned to Complex A and B.

Pending new efforts to settle the chronology; the AMS results are considered here as the most reliable. GrA-5435 derives from a cut-marked tibia from a Mongolian gazelle (Procapra gutturosa). OxA-12116 and OxA-12117 date remains of giant deer (Megaloceros giganteus), fragments of tibia and shed antler respectively [START_REF] Hughes | Molecular phylogeny of the extinct giant deer, Megaloceros giganteus[END_REF][START_REF] Germonpré | Humans and Mammals in the Upper Paleolithic of Russia[END_REF]. They date Complex A, between 49 and 41 ka cal BP, possibly during one of the temperate events that follow the Heinrich 5 cold event.

Environmental setting: Located at the junction between the East Siberian Mountain-steppe and the dry steppe of Central Asia, the region is currently under extreme continental climate [START_REF] Shahgedanova | The physical geography of northern Eurasia[END_REF][START_REF] Lbova | Environment and climate during the Late Upper Pleistocene in the Western Transbaikalia region[END_REF]. The mean of annual precipitation is around 250 mm with an average temperature in January as low as -20° C, and in July around 15° C. Central Siberia is under strong continental regime during the Late Pleistocene, but as shown by the gley/soil succession recorded in the Yenissei Basin, temperate/moist and more arid periods frequently alternate. At Kurtak, the high-resolution correlates with other sections in Eurasia and with the marine record for the whole MIS3 (Chlachula et al., 2001;[START_REF] Haesaerts | Climatic signature and radiocarbon chronology of Middle and Late Pleniglacial loess from Eurasia: comparison with the marine and Greenland records[END_REF]. Based on Lake Kotokel KTK2 Core, the beginning of the MIS3 corresponds with a steppe-tundra environment with patches of woody vegetation [START_REF] Bezrukova | Last glacialinterglacial vegetation and environmental dynamics in southern Siberia:chronology, forcing and feedbacks[END_REF]. Buvit and colleagues (2015) note a gradual increase in boreal trees and shrubs suggesting a slow climate degradation throughout the period. Although regional studies on micromammals indicate that the fore Baikal region encompass various landscapes during the MIS3 including tundra, steppe and forest, the Transbaikalian records lack tundra species compared with species adapted to arid climate in a dry steppe (Kenzhykhenova et al., 2016). Data obtained from Kamenka suggest that the Complex A-C occupation episodes take place in a dry steppe environment but the soil development of sub-unit 6в suggest a relatively warm and damp climate. Pollen data from the lower part of the sequence indicate rare pine and birch trees with forest species and are consistent with the temperate conditions of the early MIS3 [START_REF] Lbova | Environment and climate during the Late Upper Pleistocene in the Western Transbaikalia region[END_REF]. The large mammalian record from the Trans-Baikal region display ecological variations sometimes interpreted as a mosaic landscape (Kenzhykhenova et al., 2011). As noted by Klementyev (2010), however; this variability is organized along altitude gradients. His reconstruction of the paleoenvironment during the MIS2 locates Kamenka (600-560 m) in the steppe zone surrounding the Uda river basin, but not far from patches of Moutain-Taiga environment just like Varvarina Gora (circa 17 km southeast of Kamenka along the Brianka River; similar fauna and lithic assemblages than Complex A) or Mukhor-Tala sites (potential raw material source for Complex A). During the coldest episodes of the Late Pleistocene, forest patches would concentrate on the West bank of the Uda circa 80 km northwest toward the Ona River, but were probably more widespread during the temperate episodes of the MIS3.

Sample composition:

Between 1990 and 1995, the Complex A has yielded 1622 artifacts; out of which 362 are classified as formal stone tools and 62 as bone tools. Most sediment was dry-screened using a 3mm mesh. The previous studies noted that only a few cores/preforms (3%) and none of which falling into the typical Levallois or volumetric categories [START_REF] Lbova | The palaeoecological model of the Upper Palaeolithic site Kamenka (Buryatia-Siberia)[END_REF][START_REF] Lbova | Paleolit severnoi zony Zapadnogo Zabaikalia (Palaeolithic of the North-Western Part of Transbaikalia)[END_REF]. Lbova (1999: 187) reports that 27% of the overall assemblage (N=443) display signs of an 'advanced blade technology'; which is in line with the sample reported in the present study (N=424). In later publications, [START_REF] Lbova | Paleolit severnoi zony Zapadnogo Zabaikalia (Palaeolithic of the North-Western Part of Transbaikalia)[END_REF] reports that 'spalls' account for more than half of the assemblage (57%; N=929). This sub-set is dominated by blades and blade fragments (37%; N=342), flakes (22%; N= circa 200), microflakes (35%; N=299), and 'technical spalls' (26%; N=238). The tool category (N=362) is chiefly dominated by blades (85.5%) followed by flakes (10%) and pebbles (5%). Again, this is strikingly different from the Complex B (N=653) that is dominated by non-Levallois flake cores (64.5%), flake blanks (67.5%) and tools on flakes (74%).

The sample was analyzed in the Institute for Archeology and Ethnography, in Novosibirsk, at the Institute for Mongolian, Buddhist and Tibetan Studies of the Siberian Branch of the Russian Academy of Sciences and at the National Museum of the Republic of Buryatia in Ulan-Ude, Russian Federation. The present study focuses on blade production from Component A and all blades available were included in the study (except for specimen too fragmented to be described). In total, 441 artifacts were recorded in the database comprising of 424 blanks (including retouched tools and technical pieces) and 10 cores and preforms (Table 2). A selection of flakes (N=35) have been studied when considered relevant to the blade technology. Material from uncertain provenience or from Kamenka B such as cores (N=7) have been studied for comparison purposes but they are not included in the quantitative analyses. Table2: Kamenka A, sample composition

Methods

The sample is analyzed using a three-step approach:

-1. Quantitative and qualitative attributes have been collected using an E4-MSAccess database. Measurements were recorded using digital calipers and following the protocols illustrated in Fig 5 . The quantitative data is described with the help of standard univariate statistics and non-parametric tests (the significance threshold adopted is .5 unless mentioned otherwise). The terminology used is standard [START_REF] Pigeot | Magdaleniens d'Etiolles. Economie de debitage et organisation sociale (l'unite d'habitation U5)[END_REF]Inizan et al., 1990;[START_REF] Pelegrin | Technologie lithique: le Chatelperronien de Roc-de-Combe (Lot) et de La Cote (Dordogne)[END_REF]; but for more references see also [START_REF] Zwyns | Laminar Technology and the Onset of the Upper Paleolithic in the Altai, Siberia[END_REF].

-2. The quantitative analyses are compared with previous studies [START_REF] Lbova | The palaeoecological model of the Upper Palaeolithic site Kamenka (Buryatia-Siberia)[END_REF][START_REF] Lbova | Paleolit severnoi zony Zapadnogo Zabaikalia (Palaeolithic of the North-Western Part of Transbaikalia)[END_REF] and further combined with qualitative observations to propose a reconstruction of the reduction sequences (e.g. [START_REF] Schlanger | Techniques as human action: Two perspectives[END_REF][START_REF] Sellet | Chaine opératoire: the concept and its applications[END_REF][START_REF] Pelegrin | Technologie lithique: le Chatelperronien de Roc-de-Combe (Lot) et de La Cote (Dordogne)[END_REF].

-3. The reconstructed sequence is compared with the contextual data available on raw material provenience and fauna. The zooarcheological data mostly derives from the work of [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF] and [START_REF] Turner | Animal Teeth and Human Tools: A Taphonomic Odyssey in Ice Age Siberia[END_REF]. The raw material data used is based on the analysis published by [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF][START_REF] Lbova | Paleolit severnoi zony Zapadnogo Zabaikalia (Palaeolithic of the North-Western Part of Transbaikalia)[END_REF]. Economical and functional aspects are discussed using in terms of tool curation, raw material exploitation and transport, the site of Tolbaga [START_REF] Konstantinov | The Stone Age of the Eastern Part of Baikal Asia[END_REF] is used as a comparative example.
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Sample description

Taphonomy and fragmentation: Fragments among -which the mesial and mesio-proximal parts -are the most common in both blade and retouched blade (Table 3). The two categories differ in the frequency of distal (x 2 (1), 5.904; p=<.05) and mesio-distal fragments (x 2 (1), 10.159; p=<.05). The latter are two times more frequent among retouched blades than in unmodified blades. This difference is notable given that small and light distal fragments are less likely to be preserved due to sediment movements, run-off events or simply less likely to be found in excavation. In the present case, the high frequency of distal ends among retouched blades is partly due to a series of tool fragments from pointed blades. The same type of fragments (or convergent scrapers) are observed among the laminar flake categories and show little to no difference in their secondary treatment. Proximal fragments, however, are two times more frequent among unretouched blades (x 2 (1), 7.794; p=<.05). We note milder differences among mesial fragments whereas complete elements show no differences between blank categories. Because fragmentation may affect data collection (e.g. [START_REF] Bar-Yosef | The Chaine Operatoire Approach in Middle Paleolithic Archaeology[END_REF] That linear measurements illustrate the same trend is not surprising given that these attributes are not independent. The control of conchoidal fracture implies a relationship (if not allometric most-likely nonlinear, e.g. Elie-Brochier, 2008) between size measurements. What is more surprising is that retouched tools are on average larger than unretouched despite the reduction in size due to retouch itself.

Dorsal patterns:

The sample includes most of the conventional categories of blank dorsal pattern (Table 5). For both NISP, unclassified crests, initial and second crest are low in frequency (circa 2-4%). In the overall assemblage, 37 specimens fit in one of these categories and 5 more bear transverse/orthogonal removals. Within the unretouched set, neo-crests are well represented, and fragmentation has little effect on their visibility. In the NISP bidirectional blades dominate (x 2 (1), 11.102; p=<.05) particularly among retouched artifacts with no more than one unidirectional pattern for three bidirectional. The frequencies are consistent with a bidirectional reduction system although the ratio is more even when looking at the MNI alone. Dorsal faces with more than 40% of cortex are low in frequency and do not exceed 5% of the set. Less invasive cortex usually implies a combination with another type of dorsal patterns. Such cases are found in unretouched blanks with 1-10% (N=6) or 10-40% (N=6) cortex and retouched blades with 1-10% (N=10) or 10-40% (N=6) cortex. Altogether, it has little effect on the main trends with the total sample of unretouched blades with cortex rising to 9% (MNI=13%), 11% for the retouched blades (MNI=10%). Table5: Blanks and tools dorsal patterns
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Platforms: Below, we describe platforms at the assemblage level using conventional categories. We added here 'marginal faceting' as a category defined elsewhere [START_REF] Zwyns | Laminar Technology and the Onset of the Upper Paleolithic in the Altai, Siberia[END_REF]. As illustrated in Fig. 6, it was necessary to describe platform and external platform edge independently to account for the variability of traits observed.

Preparation: Facetted platforms are the most common among blanks, a trend that become more significant among retouched blades (x 2 (1), 26.859; p=<.05) (Table 6). Marginal faceting is constrained along the external platform edge instead of covering the entire platform surface. It may help isolate the platform and/or modify and toughen the external platform edge or angle. Plain platforms are relatively common among the unretouched blanks but their frequency decreases by more than half among the retouched tools.

Table6: Platform types Fig. 7 Platform thickness: with a comparable sample size, the mean platform thickness of 6.0 ± 3.5 mm for the MNI retouched blade (N=63) is significantly larger than the 4.3 ± 2.1 mm (t(139)= -3.3, p=<.05) from the unretouched blanks (N=62). The same is observed for the medians (U=1258.5, p=<.05). Considered as a whole (including bladelets), the sample is not normally distributed (SW=.97; p=<0.05). A mixture analysis model with two groups (Log lk.hood= -183; Akaike IC=374.3), assign 88% of the sample to a first group with a mean of 4.2 ± 1.9 mm with the remaining 12% having very thick platform mean of 8.7 ± 1.4 mm (we note that the mean 2.7 ± 1.4 mm for bladelets overlap with the first group). If we break down the platform thickness per platform types, the facetted and marginal faceting are indistinguishable, but they are significantly thicker than the plain platforms (Fig. 6:C). Table7. Platform edge preparations External platform edge: Unretouched blades show similar frequencies of unprepared, abraded and pecked edges. We note that perpendicular trimming occurs (from the dorsal face toward the platform as opposed to from the platform toward the dorsal face) but it is categorized here as a marginal faceting platform preparation (Fig. 7). A similar picture is observed with bladelets except for the drop in % of pecking while the latter is the predominant method among the retouched blades (compared with thin abrasion: x 2 (1), 13.749; p=<.05). Among the unretouched blades (MNI; N=77), 74% display a lip along the internal edge of the platform, 7% have no lip and 19% are undetermined. About 66% of the retouched blades (MNI, N=74) show a clear lip while 8% have none and 25% remains undetermined. As for point of percussion/impact points, retouched blades show a roughly equivalent proportion of presence (28%), absence (34%) and undetermined cases (36%). The same applies to unretouched blanks that have a slightly higher frequency of absence (44%) than present (23%) or undetermined (32%) percussion/impact points. The fact that the latter represent a third of the MNI partly reflect the difficulties to identify the hertzian cone on the raw materials.

MNI blades MNI R blade

MNI

Profile, cross-section and orientation: Retouched or not, the majority of NISP blades are either straight (57.8% and 49.4% respectively) or slightly curved in profile (27.8% and 27.6% respectively). The latter category rises in frequency within the MNI of retouched tools and dominates the set (43.1% vs. 29.9% for unretouched). These differences may reflect the over-representation of a slight curvature in the proximal, or mesio-proximal blade fragments near the bulb of percussion. With blanks struck from bidirectional cores, such curvature is usually constrained to both ends of the blanks. As opposed to conventional unidirectional volumetric cores, there is less emphasis on the 'keel' of the flaking surface. Blank crosssections are for the most part trapezoidal (NISP=74.1%; MNI=68.8%) and triangular (NISP=29.5%; MNI=24.7%). For retouched blades, this trend is the most pronounced when the MNI is considered (85.1%) thereby suggesting that the proximal, mesio-proximal and complete elements have been detached using at least two guiding ridges. Mesio-distal and distal ends are more likely to be following a single guiding ridge and, therefore, to be convergent starting from the mesial part (see below, Mode 2).

The asymmetry of the cross-sections is linked with the management of the core lateral convexities. Among the unretouched blades (N=156), 15% are side blades; a category that group the debordant blades, blades with debordant platform, with blanks exhibiting an abrupt natural edge (pan revers). The frequency increases to 22% when looking at the MNI (N=77). The same observations are made on the retouched blades (N=188), with 12.2% of side-blades vs. 18 % for the MNI. Given the fragmentation, it is often difficult to determine whether blanks and retouched tools are axial or off-axis compare to the platform. Considering MNIs and granted that 35% of the set is undetermined, the axial blanks dominate with 45% while both left and right off-axis blanks represent 10% each. A more accurate picture emerges with the retouched MNI where 56.8% of the tools are axial, followed by the right (18%) and left oriented (10%) and undetermined specimen (17%).

Retouch: Most of the retouch is direct (NISP 75.9%; MNI 71.6%). For the NISP, inverse retouch is the second most frequent (18.2%) followed by the alternate retouch (4.8%). This situation is reversed within the MNI where alternate (21.6%) is more frequent than the inverse retouch (6.8%). Direct retouch is continuous along one edge (44%) or bilateral (29%), the latter sometimes restricted to distal fragments. The remaining artifacts are mostly undetermined or with discontinuous retouch. Continuous retouch dominates in the MNI (30%), bilateral frequency drops by half (15%) and retouch on the distal ends rise up (15%). This change mostly reflects the over-representation of bilateral retouch on a large series of distal fragments (see below). For the MNI, proximal (12%) and continuous on one edge (6%) are slightly more represented than the mesial or distal (3% each) retouch. The frequency of inverse retouch (5-7%) does not vary between continuous, distal, mesial or proximal fragments.

Fig. 8.

The most common type of retouch is the combination of semi-steep/thin retouch (NISP=40%; MNI=31%)(Fig. 8); whereas the least common is abrupt retouch. The two categories are meant to distinguish between 'sharpening' retouch, and 'shaping' retouch producing a blunt edge, respectively. Thin retouch alone occurs up to 15% (MNI=19%), followed by denticulate at 13 % (3% of which are combined with semi-steep retouch). In combinations or not, scalar retouch is not that frequent (9%). Semi-steep retouch alone and notches are rare. Burin spalls occur on the tip of pointed blades and along retouched edges, at the base of some retouch tools.

Cores and preforms:

The following section describes cores identified by the author as being relevant for the production of blades, along with the preforms. For Kamenka A, 10 artifacts have been studied and categorized as core and preforms. Examples from Kamenka B (N=5) and from uncertain attribution (N=2) have been used as a control sample but are not described in detail here. Relatively speaking, cores are few compared to the number of blanks uncovered and therefore, provide limited insights into the reduction process. As described below, we mostly observed preforms or highly reduced cores and the middle part of the sequence is missing. The initial shaping and the preparation of the back plays an important role in the determination of the basic core modes observed.

Mode A cores are produced from blocks, slabs or cobbles. A-preforms (N=3) show series of initialshaping flakes removed or the preparation of an initial crest. From all examples, none are made of the dominant fine-grain siliceous tuff. Included in the sample are tabular cobbles starting 8-10 cm in length and thickness with initial stages of core preparation -such as a lateral crest at the junction between a narrow and the broad face. Crests are either two-sided or shaped as a neo-crest, with postero-lateral removals (sensu [START_REF] Pelegrin | Technologie lithique: le Chatelperronien de Roc-de-Combe (Lot) et de La Cote (Dordogne)[END_REF]. The back is flat, rectangular and cortical with the exception of a core/preform that has a posterior crest prepared by postero-lateral removals. The latter is off-axis and different from the central crest observed in conventional volumetric preparation (e.g. [START_REF] Pigeot | Magdaleniens d'Etiolles. Economie de debitage et organisation sociale (l'unite d'habitation U5)[END_REF]. It results in an asymmetric preform [START_REF] Roussel | Normes et variations de la production lithique durant le châtelperronien : la séquence de la Grande-Roche-de-la-Plématrie à Quinçay[END_REF] that sets up lateral convexities for a reduction at the intersection of a broad face and a narrow face [START_REF] Boëda | De la surface au volume, analyse des conceptions, des débitages Levallois et laminaire. Paléolithique moyen et Paléolithique supérieur ancian en Europe[END_REF][START_REF] Pelegrin | Technologie lithique: le Chatelperronien de Roc-de-Combe (Lot) et de La Cote (Dordogne)[END_REF].
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The middle stage of reduction is not well documented and although A-cores vary in size, they are all found in the stage of exhaustion (N=4). The simplest core conception is a cobble that shows a reduction on the broad face from a single platform, with an attempt to prepare an antero-lateral crest toward one narrow face. The last removals have severely damaged the flaking surface edge leaving two deep notches and an angle unsuitable for controlled flaking (Fig. 10:7). Tablet removals re-shaped the platform repeatedly and the cores maintain their asymmetry from the stage of preform until discard. Toward the end of the reduction (Fig. 9:1; Fig. 10:1), cores still display two perpendicular flaking surfaces (a narrow one and a broad one) and blanks are detached from two opposed platforms. A second narrow face shows the orthogonal/perpendicular negatives of a postero-lateral neo-crest. These examples of advanced reduction are made on the fine grain siliceous tuff that dominates the blade samples and they are the most reduced in size.

Mode B cores are produced on blade/laminar flake blanks (N=3). They are the result of a branching reduction sequence that uses/recycles blade blanks to produce smaller blades and/or bladelets. More specifically, they are relatively thick blades of circa 10-12 mm (e.g. Fig. 9:2, 12, 13) with a maximum length ca. 60-70 mm long. The reduction starts by snapping a blade or producing an oblique truncation. The latter become a facetted striking platform used to remove blanks from the edge of the blade (similar to burin spalls). The examples preserved have to be distinguished from tools that bear accidental/shaping burin-spalls described below in the retouched tool section (Fig. 8: F). Removals on Mode B are detached in short sequences from two opposed platforms used alternatively as shown by the superposition of negatives on cores and blanks. Removals tend to be invasive as the core is driven to exhaustion, often resulting in the production of hinged flakes. Otherwise, the main productions are blade/bladelets rectangular or naturally backed in section and regular blanks. Truncated facetted cores (N=2; Fig. 9:8,9) represent another variant of the small blank production. Essentially, they are miniature versions of the asymmetrical cores produced on blanks or small nodule. In addition, a single example of small rockcrystal core is listed as part of the Kamenka A-C assemblage. From its morphology and raw material, it resembles the material found in the Kamenka B that illustrates a genuine EUP-like bladelet production. 

Reduction sequence model

Based on the observations listed above, we propose the following reconstruction of the reduction sequence.

Large/medium blade production: The blade production starts with the procurement and import of siliceous tuff (ST) from a supposedly non-local source [START_REF] Lbova | The palaeoecological model of the Upper Palaeolithic site Kamenka (Buryatia-Siberia)[END_REF][START_REF] Germonpré | Preliminary results of the taphonomic study of Denisova cave (based on the material of excavation in 1992)[END_REF]Lbova, 1996, Lbova, 2000) (see below). Unless they are imported from another location (e.g. as retouched tools), the few initial crests and second crests suggest that at least for some ST nodules the reduction started on the site. Hence, it means that in some cases, ST was imported as nodules/semi-prepared cores. With a minimum of ca. 15 blades per core, it is also possible that some cores are missing and/or that some blades are exogenous, nonetheless reduction has been relatively intense. The occurrence of core tablets and neocrests among other side-blades document on-site blade production. In the sample, the ST cores are small and exhausted whereas larger cores are made of coarser material, thereby suggesting a differential treatment of raw material. Of course, it is always possible that some parts of the sequences are to be found in the unexcavated areas of the site -circa 210 m 2 on a total evaluated to 500 m 2 [START_REF] Turner | Animal Teeth and Human Tools: A Taphonomic Odyssey in Ice Age Siberia[END_REF].

Core reduction is initiated by shaping a one or two-sided crest at the corner between two surfaces. The lateral convexities of the flaking surface also prepared by shaping a posterior (undetached) crest at the opposite corner. The latter partly shape the back of the core otherwise rectangular and often cortical. This preparation is important because it sets up an asymmetrical cross-section on the core. Such geometry is sometimes further emphasized by the preparation of a postero-lateral neocrest, with perpendicular removals extending toward the broad flaking surface.

The reduction is mostly bidirectional with full-length blanks detached from two opposed platforms. This is illustrated by the length of bidirectional negatives on dorsal faces, but also by the frequency of bidirectional removals identifiable on proximal and mesio-proximal fragments. The bidirectional blank frequencies show only a slight decrease with MNIs and they still represent about half of the retouched toolkit. In bidirectional reduction, platform changes rarely happen after each removal. In Kamenka A, balanced frequencies of uni-and bidirectional dorsal patterns likely reflect short sequences of unidirectional removals from alternating platforms (see also short refit sequences illustrated in Lbova, 2000, fig. 17: 8, 9). Another feature of bidirectional blade production is the lack of longitudinal convexity (or keel) compared with classic unidirectional cores; especially when blades are detached from a broad flaking surface. Short-hinged flakes are removed from a 'passive' platform to insure a minimum of distal convexity, thereby illustrating different roles for the two opposed core platforms. The high frequency of side-blades indicates frequent passages by the intersection of the broad and the narrow flaking surface. These 'corner' removals are involved in the management of lateral convexity (Fig. 11). The critical role of this operation for the maintenance of the core is documented by the careful preparation of neocrests (Fig. 14:12-14) and by the extension of facetted platforms extending along the edge of the blade (Fig. 13:16, 18). Bidirectional and unidirectional blades (MNIs and NISP; retouched or not) broadly overlap in length, width and thickness. Unretouched bidirectional blade MNI is an exception and is on average less thick than crested blades but thicker than unidirectional ones. Hence, a shift in directionality as reduction progresses is not evident when looking at metrics.

Three main types of blade contours can be distinguished (Table 8; Fig. 5). Type 1 has convergent edges starting from the proximal part (Fig. 13:11), type 2 edges converge from the mesial part (edges convergence not being solely due to retouch) (Fig. 12:6-9) and type 3 has parallel edges (Fig. 12:11-15). We note that the unretouched blanks (N=18, or 23% of the MNI) are chiefly dominated by the type 3. The situation is different with retouched blades (N=32 or 43% of the MNI) where type 2 is the most frequent, followed by type 3. A way to explain this pattern is to consider some of the parallel-edged blades (type 3) are shaped into points by a mesio-distal bilateral retouch. Although this is hard to quantify, we do not observe an over-representation of steep retouch (cutting through the previous removal negatives) to support this idea. Another possibility is that parallel-edged blades are involved in the production of pointed blades (type 2) in order to combine convergent mesio-distal ends and an extended blank length.

Such system is known in other contexts (e.g. Levallois point -Y-shape pattern) where a combination of two proximal guiding ridges broaden the base and converge in a single ridge and a pointed tip (Dibble and Bar-Yosef, 1995 and references therein). The detachment of blanks from a single, or two opposed (slightly divergent) platforms for such purpose would also explain the 25% of off-axis blanks. To distinguish between predetermining or predetermined blank is maybe not necessary knowing that both anticipated blank types can be used unretouched [START_REF] Demidenko | The problem of changes in the Levallois Technique during the technological transition from the Middle to Upper Paleolithic[END_REF][START_REF] Škrdla | Flakes not blades: The role of flake production at the onset of the Upper Palaeolithic in Europe[END_REF]. Hence, these are the limits of conventional 'flake' and 'blade categories' when describing a continuum of reduction. In Fig. 9:1, the core still has sufficient thickness but the length would constrain the production to short flakes. Although the production of flakes following is deliberate, the reduction strategy shows little to no change with the asymmetrical blade reduction pattern.

Fig.11

Small blade/bladelet production: The large/medium blade reduction coexists with other systems producing of small blades/bladelets. Some of the side blades detached during the large blade production are selected for their thickness (>10 mm), snapped and then turned into cores to produce smaller blanks with different attributes. This method, defined as the burin-core (BC) reduction [START_REF] Zwyns | Burin-Core Technology & Laminar Reduction sequence in the Initial Upper Paleolithic from Kara-Bom (Gorny-Altai, Siberia)[END_REF], allows the production of small laminar blanks of triangular or rectangular section, or with a natural back.

The flaking surface is parallel to the original blade flaking axis while one/two opposed striking platforms are perpendicular to the blade length (Fig. 9: 2, 12, 13). The size distribution of the blank produced transgresses the blade/bladelet categories (conventional limit <12 mm) and they are better described as three variants. First, long and narrow, naturally backed and thick in section blanks are detached from the corner from two surfaces (Fig. 14: 2, 3, 7, 8, 15). Second, thin blanks are removed from the central part of the flaking surface (Fig. 14: 1, 9, 10). The third group is a mixed-bag of less standardized technical spalls usually of thick sections, including small neo-crest (Fig. 10:4, 5). Just like the large blades, some blanks show a platform faceting that extends from the platform along one of the edges. This could suggest a passage from the narrow face toward the dorsal or ventral part of burin-core. Albeit BC's usually vary in size, they are high-maintenance and not well suited for long-lasting productions. This variability may reflect snapping events to control for the size of the blanks detached or the size of the original side-blade (more informative about the intensity of the large blade production). As noted above, truncated-facetted cores share with the asymmetrical large cores the fact that their production comes from the broad face. But like the BC, they can be fragments of blades/flake with single/double truncations. Both BC and truncated faceted could potentially be used as wedges or finished by bipolar percussion (Fig. 9:8-10).

Technique, targeted blanks and tool selection:

The metric data clearly indicate that retouched blanks are longer, wider and thicker than unretouched ones (Fig. 6: A,B). This can sound counter-intuitive, given that retouch usually reduce the size of the blanks. The evidence suggests that either retouch did little to modify blank size or blanks were even larger before secondary modifications. Overall, the data analyzed here supports the idea of an intentional selection among the blanks with a bias toward robust elements.

The platform preparations further support this idea. Among retouch blades, the most common type of platform preparation is faceting. It either covers the entire platform (Fig. 7: E,F )but can also be marginal, isolating a plain or a dihedral smaller surface (Fig. 7: B). Pecking obliterates the external platform edge and rounds the angle between platform and dorsal face. Facetted (marginally or not) platforms are significantly thicker than the plain ones (U=173.5, p=<.05), above 4 mm thick (Fig. 6: C). Granted that the thickness of the platform shows a relatively poor positive correlation with the thickness of the blank (r=.575; r 2 =.331; p=<0.05), when combined with bidirectional and asymmetrical patterns of reduction, the faceting and the pecking are consistent with an empirical attempt to obtain thick blanks.

Fig.12

The contour of the blade seems to matter as well. Sub-parallel edges but with a convergent mesio-distal end (types 2) dominates among retouched blades. Convergent and robust bases are obtained with Y-shape or V-shape dorsal scars; elongation by the removal of parallel edge blades. This strategy from various regions and periods, including in the Middle Paleolithic and IUP in the Levant, in Central and Eastern Europe (e.g. [START_REF] Demidenko | The problem of changes in the Levallois Technique during the technological transition from the Middle to Upper Paleolithic[END_REF]. Although type 3 blades have been retouched (Fig. 12), they are often technical blanks, they are less frequently retouched, and they show less intense preparation of the platform. Type 2 and type 3 blades also differ in size and standardization. The former has a narrower breadth and thickness than the latter with coefficients of variation (e.g. width; type 2 CV=22.3; type 3 CV =60.9) are significantly different (Fligner-Kileen test, p=<.05 two-tailed). Overall, it indicates that among the retouched blanks, type 2 is relatively less robust than type 3 and more standardized. Although subparallel and convergent type 2 blades are targeted, selected and adjusted, type 3 blades are anticipated byproducts sometimes used or selected as tool blanks. For example, type 3 properties such as thickness or straight edges may be suitable for a use as a knife. In such situation, it can be difficult to identify a single goal for the blade production (Marks and Volkmann, 1983;[START_REF] Škrdla | Flakes not blades: The role of flake production at the onset of the Upper Palaeolithic in Europe[END_REF] and notions such as 'by-products' and 'recycling' might be misleading [START_REF] Monigal | Technology, economy and mobility at the beginning of the Levantine Upper Palaeolithic[END_REF][START_REF] Wojtczak | Cores on flakes and bladelet production, a question of recycling? The perspective from the Hummalian industry of Hummal, Central Syria[END_REF]. There is a substantial investment made to control the shape of the blank produced and less shaping by means of retouch.

Platform and blank morphology may vary depending on individual flaking techniques but when considered together, the features observed are consistent with a direct percussion and the use of a mineral hammer (e.g. [START_REF] Pelegrin | Technologie lithique: le Chatelperronien de Roc-de-Combe (Lot) et de La Cote (Dordogne)[END_REF] but see also Driscoll and Garcia-Rojas, 2014). Stone hammers have been discovered at the site (Fig. 10: 2-4), one of which could be used to produce blades and two pebbles could have been used for pecking, retouching or producing bladelets. Thin abrasion is not common and often associated with smaller platforms of unretouched blade. The high frequency of lips suggests a combination of splitting and shearing force and it is consistent with a tangential flaking and/or the use of soft-stone hammers. We consider it possible that different hammers were used at the various stages of reduction and the proposed interpretations are subject to caution. For instance, the occurrence of thin abrasion associated with narrow platforms does not invalidate the occasional use of organic hammers. Such questions would be better addressed with the help of experimental data specific to the raw material in use.

Retouched tools : Typological categories are used as defined in [START_REF] Demars | Types d'outils lithiques du Paléolithique supérieur en Europe[END_REF] and [START_REF] Debénath | Handbook of Paleolithic Typology: Lower and middle paleolithic of Europe[END_REF] unless reported otherwise. For the purpose of this paper, we keep the categorization relatively broad.

Retouched blades (N=155; 81% of tool NISP) with continuous retouch along one or two edges are the most common tool types. It includes denticulate edges, notches, scalar and semi-steep combined with thin retouch (Fig. 8). Backed blades (with a retouch back) are rare and steep/abrupt retouch mostly concentrate around the distal ends. Naturally backed knife are side blades with a natural/cortical backed edge opposed to a retouched edge (Fig. 12: 10). Among the retouched blades, objects with a convergent distal end that bear bilateral, or continuous retouch, stand out (N=59, 31% of tool NISP -we also note the occurrence of a series of unretouched convergent distal fragments, N=10) (Fig. 13: 2-10). Morpho-functional emphasizes on the distal end is observed through the combinations of semi-steep/steep retouch shaping the tip underneath a row of thin of retouch. Because they are mostly fragments, it is difficult to associate these objects with a specific type. Based on the frequency of naturally convergent blanks within the sample, the technology used and the morphology of the retouch, we suspect that the pointed tips are unlikely to illustrate reduction processes only (e.g. convergent sidescrapers). Macroscopic damages such as ventral splinters or burin-spall short removals are observed (Fig. 8: F, K, L; Fig. 13), with some striking examples of bending fractures (e.g. [START_REF] Fischer | Macro and Micro Wear Traces on Lithic Projectile Points[END_REF], but see also [START_REF] Coppe | Focus on the target. The importance of a transparent fracture terminology for understanding projectile points and projecting modes[END_REF]. With some of the blades being particularly robust (mean thickness of mesio-distal and distal point fragments is 7.7 ± 1.8 mm), we find it unlikely that breakage is explained by trampling alone (see below). Percussion snaps, hafting and functional breakage remain viable explanations. For some of the complete examples, direct marginal retouch is concentrated around the mesio-distal parts of the blanks. Depending on the angle of the tip, it could be typed as pointed blade (lame appointée) or convergent sidescraper and the presence of two fragmented Mousterian points is noted (Fig. 13: 13). In some cases, alternate retouch on single edge coexist with inverse truncation in the proximal end (Fig. 12: 4, 14). Although these objects are not as intensively prepared as in the Altai [START_REF] Rybin | The question of the 'fossil directeur' in the Early Upper Paleolithic of Gorny-Altai in: Paleogeografiya Kamennogo Veka[END_REF] where they overlap with types such as the Jerzmanowice points [START_REF] Goebel | Pleistocene human colonization of Siberia and peopling of the Americas: an ecological approach[END_REF][START_REF] Flas | La transition du Paléolithique moyen au supérieur dans la plaine septentrionale de l'Europe[END_REF], they could be seen as proximal thinning/adjustment for hafting. The readjustment of a facetted platform by a few inverse retouch scars illustrates the minimalism of the approach (Fig. 12:12; Fig. 13: 12, 17, 18).
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Truncations appear as another common albeit poorly standardized tool type (N=11; 6% of tool NISP). Located on the distal end of the blank, the retouch generates oblique (Fig. 13: 19 with close up on Fig. 8:E) or more rarely concave truncations (Fig. 9:14; Fig. 12:1). In two cases, the proximal ends opposed to the retouch edge display multiple impacts extending from the platform to the ventral face (therefore posterior to the removal of the blank) (Fig. 7:H). Hence some of the blades may have been used to work on softer material (e.g. as a wedge) and overlap in use with splintered pieces. In other cases, the proximal inverse retouch is opposed to another retouch edge (e.g. endscraper or point) and could be suitable for hafting purposes.

Splintered pieces (N=6; 3% of tool NISP) are well represented but like many of the above-mentioned features, they are combined with retouch edges (mostly on truncations). These are interpreted as evidence of counter-strike consequent to a use as wedge (Fig. 9:14).

Genuine burins (N=3; 1.6% of tool NISP) are rare with the presence of an angle dihedral burin and a burin on truncation (Fig. 9:5). Some examples being associated with splinters (burin on a retouched/splintered piece) breakage or with distal damage (N=5; 3% of tool NISP; Fig. 8: F, K, L). Such ambiguous cases suggest that the spalls are the result of an impact rather that purposeful removal (lack of any sign of platform preparation).

Endscrapers (N=3; circa 1% of tool NISP) (Fig. 12: 11, 14, 15) are produced on type 3 blades, one of which has an inverse truncation at the proximal end. The latter has a narrow and thick active part. Two additional distal fragments have been identified, and a mesial blade fragment was turned into a denticulate/endscraper.

Retouched bladelets are few (N=4, 2% of tool NISP), three of which are clear burin-core spalls. Two have inverse retouch on the distal end; one has some thin retouch that could be the result of use. One more is a bladelet with a notch. The Retouched bladelet differ from later UP tools (e.g. backed bladelets) by their lack of standardization. Taking into account the differences in analytical approaches, results show a remarkable consistency with the previous studies (Table 9) [START_REF] Lbova | The palaeoecological model of the Upper Palaeolithic site Kamenka (Buryatia-Siberia)[END_REF][START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF]. After re-sampling, the study identifies a similar technological signal; the meaning of which is briefly discussed below.

Characterization of the assemblage

Using our protocol, we identified a relatively complex typo-technological package part of which are known in other sites in Siberia and neighboring regions. The structural elements are the combination of asymmetrical (Mode A) and burin-core (Mode B) systems, a bidirectional pattern of reduction and a clear emphasis of pointed blades. The technique of percussion is mostly mineral with a potential use of softhammer stones and the platform preparations include facetted, plain variants and a more specific marginal faceting. Retouch tools are often produced on thick blades and formal tools are varied. Some UP types occur (e.g. Jerzmanowice points and endscrapers) whereas others are absent (genuine burins, retouched bladelets). More expedient tool types such as notches and denticulate are well represented. Beside the burin-core products, genuine bladelet production, generic unidirectional prismatic blade cores or typical Levallois reduction systems are rare if not absent.
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Based on publish accounts and personal observations, assemblages such as Varvarina Gora, Khotyk [START_REF] Lbova | Paleolit severnoi zony Zapadnogo Zabaikalia (Palaeolithic of the North-Western Part of Transbaikalia)[END_REF][START_REF] Lbova | The transition from the Middle to Upper Paleolithic in the western Trans-Baikal[END_REF], Podzvonkaya [START_REF] Tashak | Podzvonkaya: Paleoliticheskie Materialy Nizhnego Kompleksa (Buryatia) -(The Podzvonkaya Site: Paleolithic Materials from the Lower Com plex (Buryatia)[END_REF][START_REF] Tashak | Hearths at the Podzvonkaya Paleolithic site: evidence suggestive of the spirituality of early populations of the Transbaikal region[END_REF][START_REF] Tashak | K voprosy o mikrolitakh na rybeje crdnego i verkhnego paleolita zabaikalya (The issue of the microlitization in the Middle to Upper Paleolithic Transition of the Transbaikal)[END_REF][START_REF] Cauwe | Le Paléolithique supérieur ancien de Sibérie. Les fouilles de Frans Steenhoudt et de Vasily Tashak en Bouriatrie[END_REF] and Barun-Alan 1(layer 7) [START_REF] Tashak | Paleoenvironment and peculiarities of stone industry development on Barun-Alan-1 site (Western Transbaikal)[END_REF] feature comparable typo-technological components if not a similar assemblage. In the Cis-Baikal, Malta and Makarovo IV have yielded IUP material [START_REF] Goebel | The middle to upper Paleolithic transition in Siberia[END_REF](Goebel, , 2007;;[START_REF] Goebel | Accelerator radiocarbon dating of the initial Upper Palaeolithic in southeast Siberia[END_REF][START_REF] Sitlivy-Escutenaire | Variabilite des technologies laminaires avant le Paleolithique superieur classique dans la region du Lac Baikal (Siberie, Russie). Etude complète du matériel et analyses comparatives avec l'Europe Occidentale[END_REF][START_REF] Rybin | Tools, beads, and migrations: Specific cultural traits in the Initial Upper Paleolithic of Southern Siberia and Central Asia[END_REF] while human occupations of the same age have been reported at the site of Slavin'Yar, in the Tunka Rift Valley [START_REF] Kozyrev | The early upper Palaeolithic of the Tunka rift valley, Lake Baikal region, Siberia[END_REF].As suggested elsewhere (using the same protocol), the earliest blade assemblages between the Altai and North Mongolia show a spectacular technological consistency in reduction patterns [START_REF] Zwyns | Laminar Technology and the Onset of the Upper Paleolithic in the Altai, Siberia[END_REF] down to the details of platforms preparation [START_REF] Slavinsky | Specifi c Technique of Core Platform Preparation in the Initial Upper Palaeolithic of South Siberia and Central Asia[END_REF], sometimes with the presence of ornament and bone tools [START_REF] Derevianko | Drevneyshee proyavlenie simvolicheskoy deyatel`nosti paleoliticheskogo cheloveka na Gornom Altae (The earliest evidences of simbolic activity of paleolithic man in the Altai Mountains)[END_REF]. Asymmetrical reduction using bidirectional removals, and burin-core technology are found in the assemblages of Kara-Bom, (OH5-OH6) or Ust-Karakol (1986 excavation) and in the Gorny-Altai, [START_REF] Derevianko | Paleoliticheskie kompleksy stratifitsirovannoi chasti stoyanki Kara-Bom (mustie-verkhnii paleolit) (Paleolithic complex at the stratified site of Kara-Bom)[END_REF][START_REF] Derevianko | The Kara-Bom site and the characteristics of the Middle-Upper Paleolithic transition in the Altai[END_REF][START_REF] Derevianko | The Upper Paleolithic in Africa and Eurasia and the Origin of Anatomically Modern Humans[END_REF][START_REF] Slavinsky | Industrii Ranneverhinepaleoliticheskii Ourovney Ovitanya Ctoyanki Ust-Karakol 1 (Early Upper Paleolithic Industry from the occupation levels at Ust-Karakol 1)[END_REF], Zwyns et al., 2012[START_REF] Slavinsky | Variation in the Middle and Upper Paleolithic reduction technology at Kara-Bom, the Altai Mountains: refitting studies[END_REF]. In the Middle Selenga basin, the most representative are the sites of Tolbor 4, 16 and 21 [START_REF] Derevianko | The technology of early Upper Paleolithic lithic reduction in Northern Mongolia: The Tolbor-4 site[END_REF][START_REF] Gladyshev | Chronology and periodization of Upper Paleolithic sites in Mongolia[END_REF][START_REF] Zwyns | Laminar Technology and the Onset of the Upper Paleolithic in the Altai, Siberia[END_REF]Zwyns et al., 2014) which include almost all of the elements described above. In the Yellow River Basin, the assemblages from Shuiddonggou (1, 2 and 9) show some degree of similarities with the Siberian material [START_REF] Li | Re-examination of the dates of large blade technology in China: a comparison of Shuidonggou locality 1 and locality 2[END_REF][START_REF] Peng | Blade production of Shuidonggou locality 1 (northwest China): a technological perspective[END_REF].

Overall, Kamenka A-C shows a high degree of similarity with contemporaneous assemblages from both regions to the West (e.g. Gorny-Altai), and to the South (e.g. North Mongolia). Without necessarily resulting from a local transition but being among the earliest manifestation of the UP in the region, these assemblages are characterized as part of the Asian IUP (and thereby differ from the European examples; see [START_REF] Kuhn | Rethinking the initial Upper Paleolithic[END_REF]. We note a few features that could represent regional, function or economic variations. For example, the raw material used is different in grain size from the mudstone primarily used in the Middle Selenga basin. We also note a lack of gigantism in the blade production, a high frequency of retouch tools, the abundance of bone tools and ornament and the clear structuration of the habitat. Below, we discuss review explanations for such variations.

Discussion

Various factors have an impact on how a given lithic assemblage looks like. Here, we examine parameters such as the intensity of the blade reduction and the curation of retouched tools. To illustrate our observations, we compared the situation at Kamenka with the site of Tolbaga (51°12 43.1 N, 109°19 17.3 E). Located about 95 km southeast from Kamenka, on a flat surface along the Northern slope of the Khilok River Valley, the site has been excavated on a surface of circa 1100 m 2 . It has yielded more than 3,500 lithic artifacts, 4,500 bones and fragments from no less than 30 stone-lined combustion features and burned spots associated within the layer 4 [START_REF] Konstantinov | The Stone Age of the Eastern Part of Baikal Asia[END_REF][START_REF] Vasiliev | Tolbaga: Upper Paleolithic settlement patters in the Transbaikal region[END_REF][START_REF] Terry | Extreme measures. Upper Paleolithic raw material provisioning, strategies and settlements of the Transbaikal region[END_REF].

It is also known for its potential dwelling structures and for a putative art piece. Numerous radiocarbon dates range from circa 35 ka to 25 ka uncal BP [START_REF] Goebel | New AMS 14C ages for the Tolbaga Upper Paleolithic site, Transbaikal, Siberia[END_REF]Izuho et al., in press).

Raw material procurement: Kamenka complex A and C is dominated by light grey siliceous tuff (70%). [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF] reports that the most probable source for this material is the Mukhor -Tala deposit, located at circa 30km bird fly (60 km following the rivers) east, in the Ilka Valley, the right tributary of the Bryanka. Slate (10%), quartz (3.5%) and other material such as rock crystal, chalcedony, basalt, jaspers, chert, marl and porphyries occur in low frequencies (1-3%). Beside the local pebbles tested, the known sources for this material are in the Ilka Valley or in the Tugnui region (30 km South). For the Complex B, the situation is different with coarse material such as porphyries chiefly dominates (32%) followed by fine-grained chalcedony (22%), unidentified materials (17 %) and siliceous tuff (13%) [START_REF] Lbova | Paleolit severnoi zony Zapadnogo Zabaikalia (Palaeolithic of the North-Western Part of Transbaikalia)[END_REF]. In spite of a colluvial context, Tolbaga is considered as a residential base camp located near a raw material source [START_REF] Konstantinov | The Stone Age of the Eastern Part of Baikal Asia[END_REF][START_REF] Escutenaire | La transition paléolithique moyen/supérieur de Sibérie. I: Les données[END_REF][START_REF] Sitlivy-Escutenaire | Variabilite des technologies laminaires avant le Paleolithique superieur classique dans la region du Lac Baikal (Siberie, Russie). Etude complète du matériel et analyses comparatives avec l'Europe Occidentale[END_REF][START_REF] Goebel | Pleistocene human colonization of Siberia and peopling of the Americas: an ecological approach[END_REF][START_REF] Buvit | Geoarchaeological Investigations in the Southwestern Transbaikal Region, Russia[END_REF][START_REF] Terry | Extreme measures. Upper Paleolithic raw material provisioning, strategies and settlements of the Transbaikal region[END_REF] (Fig. 1: A). In Tolbaga, the great majority of the raw materials are effusive rocks available within the alluvial plain of the Khylok River.

Fig. 14.

Intensity of the blade reduction:

In Kamenka, the high-quality material is imported but most of the blade production steps are documented on the site. Initial and second crests, however, are not numerous compared to the neocrests and side blades. Crests vary in size and are generally thicker than the rest of the blanks (t(132)= 2.11; p=<.05). Overall, crest size distribution matches the regular blanks (t(162)= 0.349; p=.73), thereby indicating that neocrest were used for core maintenance all along an intense reduction process. The largest examples are a few and they are retouched (or exported). As noted above, cores made of the finest grain silicified tuff are often extremely reduced and the blade/core ratio of 10-15/1 reflects this situation. The reduction method is standardized and the production of bladelets is restricted to the burin-core technology. Cortex on cores and blanks is rare (around 5%). The data is therefore consistent with an optimal production of blades on imported material.

In Tolbaga, [START_REF] Vasiliev | Tolbaga: Upper Paleolithic settlement patters in the Transbaikal region[END_REF] note that the assemblage is rich in cores (N=214) representing various stages of abandon and about a 35% of artifacts still bear cortex (regardless of the size class). The occurrence of crests (N=24), tablets (N=13) and cortical blades (N=25) leave only few doubts that most of the blades (N=508) and tool on blades (N=450) were produced on site. This implies an average of 4-5/1 blade/core ratio, including crests and cortical blades. Other reports (see summary in Terry, 2010) counted as many cores (N=209) with less unretouched blades (N=127 including fragments) but this situation is the result of the sampling strategy (Terry, pers. comm.). Such a ratio is closer to sites such as Makarovo IV, in the Cis-Baikal (Vorobieva and Aksienov, 1990;[START_REF] Sitlivy-Escutenaire | Variabilite des technologies laminaires avant le Paleolithique superieur classique dans la region du Lac Baikal (Siberie, Russie). Etude complète du matériel et analyses comparatives avec l'Europe Occidentale[END_REF] and might indicate a knapping workshop situation. The reductions methods are described as relatively varied and would include genuine bladelet technology, flake production (centripetal, discoidal flaking) and would show a gradual change from bidirectional toward unidirectional as the core size decreases [START_REF] Vasiliev | Tolbaga: Upper Paleolithic settlement patters in the Transbaikal region[END_REF][START_REF] Terry | Extreme measures. Upper Paleolithic raw material provisioning, strategies and settlements of the Transbaikal region[END_REF]. Based on metric and cortex data, [START_REF] Vasiliev | Tolbaga: Upper Paleolithic settlement patters in the Transbaikal region[END_REF] suspect an importation of some of the largest blanks.

Tool frequency and curation: Retouch frequency is equal or higher in Tolbaga than in Kamenka (ca. 21% including <2 cm fragments; or 42% without) [START_REF] Konstantinov | The Stone Age of the Eastern Part of Baikal Asia[END_REF][START_REF] Vasiliev | Tolbaga: Upper Paleolithic settlement patters in the Transbaikal region[END_REF][START_REF] Terry | Extreme measures. Upper Paleolithic raw material provisioning, strategies and settlements of the Transbaikal region[END_REF]. Both sites differ from the workshop situation described in Makarovo IV or Arembovski where fewer retouch tools have been identified (8.5% of 3620 artifacts and 0.4% of >10,000 artifacts respectively;Vorobiova and Aksienov, 1990; Sitlivy- [START_REF] Sitlivy-Escutenaire | Variabilite des technologies laminaires avant le Paleolithique superieur classique dans la region du Lac Baikal (Siberie, Russie). Etude complète du matériel et analyses comparatives avec l'Europe Occidentale[END_REF]. Based on the data presented above, Kamenka typological spectrum shows relatively low tool diversity (sensu [START_REF] Oswalt | An anthropological analysis of food-getting technology[END_REF]. Perhaps, this is indicative of specialized activities. Retouched blades (including knives) and pointed blades are by far the most represented -followed by truncations and splintered pieces. Besides the numerous retouched blades (circa 23% of 744 tools, N=177), Tolbaga shows more balanced type frequencies typological range (e.g. endscrapers, circa 3%; perforators, circa 2%; burins 4%; [START_REF] Konstantinov | The Stone Age of the Eastern Part of Baikal Asia[END_REF][START_REF] Terry | Extreme measures. Upper Paleolithic raw material provisioning, strategies and settlements of the Transbaikal region[END_REF]. [START_REF] Konstantinov | The Stone Age of the Eastern Part of Baikal Asia[END_REF] and [START_REF] Vasiliev | Tolbaga: Upper Paleolithic settlement patters in the Transbaikal region[END_REF] report a different amounts of pointed blades (ostrokonechnik) but in both cases, the frequency is not higher than for other tool types and significantly lower than in Kamenka. In [START_REF] Derevianko | The Paleolithic of Siberia: new discoveries and interpretations[END_REF], Konstantinov report includes a large number of sidescrapers/knives (56% of 644 tools) some with specific types with preparation of the back and 4% of wedges (splintered pieces, truncations?).

Kamenka Tolbaga

This study, [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF][START_REF] Turner | Animal Teeth and Human Tools: A Taphonomic Odyssey in Ice Age Siberia[END_REF]Konstentinov, 1994[START_REF] Vasiliev | Tolbaga: Upper Paleolithic settlement patters in the Transbaikal region[END_REF][START_REF] Terry | Extreme measures. Upper Paleolithic raw material provisioning, strategies and settlements of the Transbaikal region[END_REF] 

Blade technology

Raw material

Mostly Table 10. Comparative summary of the subsistence strategies at Tolbaga and Kamenka A. Differences between the two sites are shaded Curation of the toolkit is often evaluated through the intensity of retouch, either through the reduction of the original blank [START_REF] Dibble | The interpretation of Middle Paleolithic scraper morphology[END_REF][START_REF] Kuhn | A Geometric Index of Reduction for Unifacial Stone Tools[END_REF] or by calculating the ratio of retouched tools vs. unretouched blanks [START_REF] Barton | Lithic variability and Middle Paleolithic behavior: new evidence rom theIberian peninsula[END_REF]. Most of these studies, however, focus mainly on flake-based assemblages [START_REF] Terry | Raw Material Durability, Function, and Retouch Intensity in the Upper Paleolithic of Transbaikal, Russia[END_REF]. Such kind of analyses is beyond the scope of the present paper, but we put forward two main observations. First the Kamenka toolkit on blades does not appear systematically curated by steep retouch and blanks are produced on site. Second, retouched tools are wider than unretouched ones on average. In Tolbaga, large blade blanks are the most intensively retouched and the reduction of a single blank may transcend several arbitrary categories (e.g. pointed blade, points, sidescraper) and the smaller blanks are used for their raw edges [START_REF] Vasiliev | Tolbaga: Upper Paleolithic settlement patters in the Transbaikal region[END_REF].

We note that Kamenka and Tolbaga lithic assemblages show a high rate of fragmentation regardless of the thickness of the artifacts. In our sample, 85% of blades are fragments smaller than the bone fragments (mean width of 22.6 ± 9.9 mm). In case of the blade production, complete blanks and fragments thickness do not differ in median (U=10346, p=.07), mean (t(417)=-1.5; p=.13) or in distribution. With fragments are over 10 mm thick, it is difficult to explain the pattern by trampling alone but a high rate of failure in blade production (e.g. frost cracks) could induced a higher fragmentation. At Tolbaga, Kostantinov (1994) and then [START_REF] Vasiliev | Tolbaga: Upper Paleolithic settlement patters in the Transbaikal region[END_REF] identified breakage patterns with overlying retouch suggesting that such treatment was intentional. A few examples are documented in Kamenka (Fig. 8: M) and in Kara-Bom, in the Altai [START_REF] Zwyns | Laminar Technology and the Onset of the Upper Paleolithic in the Altai, Siberia[END_REF]. Because clear cases are few, how exceptional this behavior is remains difficult to assess. As shown by the distribution of burin-cores, intentional breakage of blades into thick segments is not restricted to tool production nor to situations of raw material shortage. To summarize, raw material economy could explain variations in the frequency of retouched tools and the variability of core reduction stages. We note that these aspects of the Kamenka lithic assemblage differ from base-camps settlements such as Tolbaga, but also from known examples of IUP knapping workshops (such as Arembovski or Makarovo IV) -where most activities seem to be related to lithic raw material and blank production.

Functions of the blade production: Kamenka A fauna is well-preserved compared to the IUP sites from the Middle Selenga. [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF] studied the fauna based on the 1993 excavation season (summarized below), while [START_REF] Turner | Animal Teeth and Human Tools: A Taphonomic Odyssey in Ice Age Siberia[END_REF] have studied a smaller sample of collection for taphonomic purposes. For the 1993 analyses, the sample consists of 1928 bones (other samples considered together have a NISP=circa 100). According to [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF], about 90% of the sample has been categorized as [START_REF] Behrensmeyer | Taphonomic and ecologic information from bone weathering[END_REF] weathering stage 0 and 1(as opposed to the complex B that is mostly stage 3); hence the frequency of weathering stage per taxa throughout the whole assemblage. From the NISP of 407 identified bones, the predominant species are the Mongolian gazelleor dzeren (Procapra guturosa) (NISP/MNI=225/6) and the horse (Equus caballus) (NISP/MNI=150/6).

All other species such as Coelodonta antiquitatis, Camelus sp., Megaloceros giganteus, Bison priscus, Spirocerus kiakhtensis, Ovis ammon are far less represented and have a MNI of 1. Anthropogenic modifications such as cut-marks (1%, N=29), burning (1.3%, N=26) and percussion (1%, N=21) occur in low frequency but considered as a whole, they are twice as frequent as carnivore gnawing marks (1.9%, N=36). Among the anthropogenic features, only burned bones seem to be associated with combustion features (Fig. 3). There is a high rate of breakage (only 8.1% of the bones from the 1993 sample are complete) with most of the fragment coming from long bones being between 3-5 cm long. Gazelles exhibit less fragmentation than other species mostly due to an overrepresentation of complete phalanges. The remains of woolly rhinoceros, camel, giant deer, bison, argali sheep and lion are concentrated near a semi-circular stone construction (Fig. 3), at the margin of the excavation area. Horse and gazelle bones do not show clear patterns of spatial distribution although they tend to be more numerous around lithic concentrations.

Fig. 15.

With no important body parts of gazelles missing, humans probably brought whole carcasses to the site (MNI of 6 including at least two males) [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF]. Assuming that prey were killed near the site leads to the expectation that the archeological assemblage includes hunting weapons and parts. Among the best candidates in our samples are the pointed blades -with a special attention to the remarkable series of retouched distal fragments with bilateral retouch (N=59) (Fig. 13: 2-10). The fractures observed on these objects testify to considerable force and while the burin spalls detached from the tip are broadly consistent with impact damage (e.g. [START_REF] Fischer | Macro and Micro Wear Traces on Lithic Projectile Points[END_REF] by their morphology and the type of fractures, a series of unretouched convergent tip can be associated to this set (N=10). For the most part, dorsal patterns suggest that they were type 2 blades. Keeping in mind that identifying projectiles in the archeological record is notoriously difficult (e.g. [START_REF] Coppe | Focus on the target. The importance of a transparent fracture terminology for understanding projectile points and projecting modes[END_REF][START_REF] Iovita | Shape Variation in Aterian Tanged Tools and the Origins of Projectile Technology: A Morphometric Perspective on Stone Tool Function[END_REF], we calculated the tip-cross-section area (TCSA) and perimeters (TCSP) [START_REF] Shea | The Origins of Lithic Projectile Point Technology: Evidence from Africa, the Levant, and Europe[END_REF][START_REF] Sisk | The African Origin of Complex Projectile Technology: An Analysis Using Tip Cross-Sectional Area and Perimeter International[END_REF] in order to compare metric attributes of pointed blades with potential weapons from the Levant and in the Middle Stone Age. The TCSA has a mean of 98.6 ± 46.2 thereby falling between experimental darts and thrust spears. Taking into account the large standard deviation, it also overlaps with Clovis, Still-Bay, Pork epic and Aterian points [START_REF] Shea | The Origins of Lithic Projectile Point Technology: Evidence from Africa, the Levant, and Europe[END_REF]. The same goes for the TCSP with a mean of 54.3 ± 16.8. These results do not invalidate the hypothesis that blanks with convergent distal ends and bilateral direct retouch were used as weapons (e.g. thrust or thrown spears) but considerations regarding their role as projectiles are hypothetical at best.

Although they note the lack of cut-marks and percussion on bones, [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF] suggest that butchery (and perhaps cooking) activities took place on site. In the context of raw material shortage side blades and neo-crests are the closest fit to a naturally backed knife. Less standardized, they would have played a technical and a functional role. Granted that they could have been used for other purposes (such as scraping, see [START_REF] Lbova | The tool complex of the Palaeolithic site Kamenka-1: typology and function[END_REF][START_REF] Lbova | Paleolit severnoi zony Zapadnogo Zabaikalia (Palaeolithic of the North-Western Part of Transbaikalia)[END_REF], type 3 blades seem to weight into the robustness index of retouched tools. With most of the steps in blade production occur on site ('long' reduction sequence sensu [START_REF] Delagnes | Shifts in Neandertal mobility, technology and subsistence strategies in western France[END_REF] and the high frequency of retouched blades typed as 'knives' by [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF] or blades selected for their robustness, lithic data is consistent with such scenario. Also, Kamenka A has yielded a rich collection of pendants and series of bone tools mostly typed as awls. Notable is the close association between bone tools within clusters of lithic artifacts and fauna, and the occurrence of potential 'whistles', one of which is made of goose bone (Fig. 15). We note that truncations and splintered pieces can be involved in the work of organic materials. For example, longitudinal splits of long bones, which could explain the occurrence of bone splinters [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF]. The production of bone tools could have important implications for the functional status of the site.

Site function and mobility: Although we do not mean to reach definitive conclusions here, it seems important to discuss the Kamenka site function as it pertains to long distance technological similarities and their meaning. Following [START_REF] Binford | Organization and formation processes: looking at curated technologies[END_REF], hunter-gatherer mobility plots within a spectrum drawn between foragers and collectors. Foragers find most of their daily resources within a radius of circa 4-6 km around a base-camp [START_REF] Kelly | The Foraging Spectrum: Diversity in Hunter-Gatherer Lifeways[END_REF]. Multiple domestic activities occur at one residential location that moves several times throughout the year. Hence, residential mobility implies mostly multi-function sites in a resource-rich environment with little seasonal shortage (warm/moist, low-latitude). Collectors partly rely on residential mobility, but they also engage in long-range expeditions to perform specific tasks.

From an archeological point of views, collector strategies generate a greater variety site types (base camps, temporary camps, locations) that generate features such as caches and storage pits. There is no doubt that human behavior can be more complex, however; resource availability is a critical variable to understand settlement patterns and mobility.

As pointed out by [START_REF] Goebel | The Early Upper Paleolithic of Siberia[END_REF], a substantial number of UP sites (e.g. Tolbaga) described as residential base-camps rely on local raw material but with a unidirectional distance from the tuff source of 30-60 km fall far beyond the range of foragers' daily activities. Based on a walking speed of 2-3 km/h, it is also beyond the 20-30 km distance that a task group can walk comfortably over a day (Fig. 16). An average walking speed of 4.7 km/h or the use of a boat can help to cover such distance in 4-10 hours one way [START_REF] Ames | Going by boat. the forager-collector continuum at sea[END_REF]. By contrast, assemblages such as Makarovo IV, or Arembovski (as described by Sitlivy-Escutenaire and Sitlivy, 1996; but see also [START_REF] Goebel | The Early Upper Paleolithic of Siberia[END_REF]) might be more specialized on the collection and the primary treatment of raw materials; hence showing evidence for logistic mobility. Another possibility is the use of caches for raw material storage. This behavior is documented in other chronological and geographical contexts where elaborate blade reduction methods are pre-dominant and where high-quality raw material travels over long distances (Angevinand Langlais, 2009). Just like the foraging radius, caching is dependent on a return rate (the currency being calories or not) and ethnographic observations of hunter-gatherers indicate that they do not usually work more than 8 hours a day [START_REF] Kelly | The Foraging Spectrum: Diversity in Hunter-Gatherer Lifeways[END_REF]. Also, Morgan (2009) notes that a cache is more likely to be effective within half-day walk around the base camp. It seems that a single intermediate cache is not enough to cover the distance between Kamenka site the Mukhor-Tala raw material source. If the latter is confirmed as the only source for silicified tuff, it would imply that whatever brought humans at Kamenka A (and Varvarina Gora) has outweighed the cost of transporting lithic raw material over more than a day of walk. As noted by Marks and colleagues (1991), settlements with distant raw material sources reflect a trade-off between lithic and more valuable resources (e.g. water sources in the Negev). If not the raw material itself [START_REF] Tomasso | Hunter-gatherer mobility and embedded raw-material procurement strategies in the Mediterranean upper Paleolithic[END_REF], food resources are among the most susceptible to increase group mobility.

For [START_REF] Bettinger | The Numic Spread: Great Basin Cultures in Competition[END_REF], hunter-gatherers invest first in the pursuit of high-rank resources ('traveler') until they are depleted. Then they turn toward low-rank resources and invest more time and energy in processing activities ('processor') than in moving between resource patches. High-ranking resources (such as gazelles or horses) were relatively abundant in the region and the assemblage is consistent with the butchery and processing of gazelles brought in from nearby kill-sites. We do not know much about the behavior of wild horses but studies on extant Mongolian gazelles describe them as a resilient species. They exhibit a variety of movement patterns, ranging from sedentary, distinctly migratory (during the winter) to permanently nomadic [START_REF] Leimgruber | Spatial patterns in relative primary productivity and gazelle migration in the Eastern Steppes of Mongolia[END_REF][START_REF] Olson | Annual movements of Mongolian gazelles: Nomads in the Eastern Steppe[END_REF]. There is a certain need for additional data on seasonality and utility indices (e.g. Metcalf and Jones, 1988;[START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF] to test the impact of migratory movements of gazelles on hunter-gatherer mobility [START_REF] Lbova | Paleolit severnoi zony Zapadnogo Zabaikalia (Palaeolithic of the North-Western Part of Transbaikalia)[END_REF][START_REF] Lbova | The transition from the Middle to Upper Paleolithic in the western Trans-Baikal[END_REF][START_REF] Rybin | Land use and settlement patterns in the mountain belt of south-Siberia: mobility strategies and the emergence of cultural geography during the Middle to Upper Palaeolithic transition[END_REF] but we also note a lack of evidence for seasonal signal would not invalidate a 'traveler' mobility pattern. Tracking studies on living Procapra gutturosa show that the annual range of movement for adults can reach up to ca. 30,000 km 2 with little overlap between individuals captured together. Calves rarely re-visit their birth site during a year, hence Mongolia gazelle's mobility pattern can sometimes be characterized as nomadic [START_REF] Olson | Annual movements of Mongolian gazelles: Nomads in the Eastern Steppe[END_REF].

Because environment changes and human mobility are time sensitive, the apparent large size of settlements could reflect the limited distribution of resources, d the length of occupation and how predictable the resources are [START_REF] Horne | The Adaptive Significance of Colonial Nesting in the Brewer's Blackbird (Euphagus Cyanocephalus)[END_REF]. Procapra gutturosa show substantial annual variations in winter migration ranges. With consistent vegetation settings, the grazing ranges can vary over distances of more than 300 km from one year to another [START_REF] Ito | Effects of interannual variations in environmental conditions on seasonal range selection by Mongolian gazelles[END_REF]. A focus on Mongolian gazelles as a highranking resource would then predict a series of short-term occupations. In fact, based the hypothetical number of 25 people common for ethnographic examples of mobile nomadic groups (Kelly, 2007: 213-214), a few repeated visits over a short period could have easily led to the accumulation observed in Kamenka A. The structured spatial distribution of the archeological remains supports this idea. Two main habitation areas (of circa 40 m 2 and 70 m 2 ) separated by circa 7-8 m have been identified; the largest grouping 10 concentrations of bones and artifacts [START_REF] Lbova | The musical instruments in Siberia (Early stage of the Upper Paleolithic)[END_REF] (Fig. 3). Furthermore, the occupation surface is concentrated in a dark grey deposit that sometimes shows a superposition of doublets, or triplets [START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF]. Several occupations would have taken place in a semi-arid environment during a temperate episode [START_REF] Bezrukova | Last glacialinterglacial vegetation and environmental dynamics in southern Siberia:chronology, forcing and feedbacks[END_REF]. The coexistence of combustion features, storage pits and possible dwellings do not invalidate this idea but indicate that humans engaged in a range of domestic activities while anticipating movements.

That the human groups leaned (at least sometimes) toward a 'collector', or 'traveler' mobility patterns is to be expected in the continental context of Siberia during the Pleistocene. What is more surprising is the lack of such evidence for the IUP as a whole. To fully address this question is far beyond the scope of the present paper but we note that Wrinn (2010) raised similar concerns regarding the Middle Paleolithic of the Gorny-Altai. With short-term occupations of temporary shelters and strategic viewpoints, evidence for a forager strategy of residential mobility are lacking. Either way, most authors agree that the notion of 'base-camp' should account for time averaging issues with the accumulation of short term episodes of different ages [START_REF] Goebel | Pleistocene human colonization of Siberia and peopling of the Americas: an ecological approach[END_REF][START_REF] Vasiliev | Tolbaga: Upper Paleolithic settlement patters in the Transbaikal region[END_REF][START_REF] Wrinn | Middle Paleolithic settlement and land use in the Altai Mountains, Siberia[END_REF].

Implications for the IUP definitions:

The blade technology at Kamenka displays most of the defining techno-typological attributes of an IUP blade system that spreads from the Altai to North Mongolia. As described by Marks and colleagues (1991) in the Central Negev, the exhaustion of the cores and the high frequency of retouched blanks are variables known to be sensitive to raw material shortage. Site function and mobility patterns are other notorious factors known to impact such aspects of lithic assemblages (e.g., [START_REF] Shott | Technological Organization and Settlement Mobility: An Ethnographic Examination[END_REF]. Considering that Kamenka specificities can be (at least partly) explained by such variables leads one to consider the spectacular resemblance of the blade technologies with the examples observed in the Altai and in Mongolia. The central geographical location and the proximity of the Lake Baikal is, therefore, an essential piece of the puzzle of explaining long-distance technological consistencies and potentially, it could support a model of diffusion of the IUP into northeast Asia. It also raises archeological questions regarding the type of subsistence strategies, settlement pattern or raw material economy behind such apparent similarities. Overall, the reduction strategies show little variations between the regions and in spite of these changes, the blade reduction system is still easily recognizable thereby showing a certain adaptive success. An increased logistical mobility would predict a higher difference between sites. Perhaps the blade reduction system as a whole fits the concept of versatility as applied to tool function (Ammerman and Feldman, 1973) or blank transformation [START_REF] Delagnes | Shifts in Neandertal mobility, technology and subsistence strategies in western France[END_REF]. The blades obtained are specialized enough to quickly produce weapons and/or butchery tools. As a raw material transport unit, they can be snapped and used as tools or cores. Following this idea, tool types would be more sensitive to site function than the production of blanks up the reduction sequence.

Maintaining such technology, however, must come at a high cost -especially when moving to a new region. Producing large blades implies a need for large size blocks of reasonably good raw material (e.g. no frost cracks). It could perhaps explain why in sites such as Shuiddongou (loc. 1), the IUP reduction pattern is discernible but blade production is less intense, and blanks are closer in size and shape to laminar flakes and lack platform preparations [START_REF] Peng | Blade production of Shuidonggou locality 1 (northwest China): a technological perspective[END_REF]. Hence, a more technical than methodological flexibility (sensu Pelegrin, 1994) may induce confusions regarding the definition of the Asian IUP assemblages when looking southeast. Finally, to test for technological convergence is far beyond the scope of this paper but our results suggest that it does not appear de facto as the most parsimonious explanation to explain the consistency of IUP in Siberia and neighboring territories. Instead, the data presented here is consistent with a human dispersal scenario. Convergence, however, does remain our best null-hypothesis when discussing models of human dispersal across the steppe belt.

Conclusions

The re-assessment of the blade technology from Kamenka A leads to the identification of the burin-core technology and of the asymmetric pattern of reduction. It is part of a growing list of assemblages that fits a strict definition of the IUP in this region. We note specificities (such as a high degree of core reduction on and a high frequency of retouched blanks) likely reflecting the site functions and associated economic strategies. Overall, environmental pressure does not lead to a major reorganization of the blade reduction. This apparent stability in technology contrasts (but not necessarily contradicts) other lines of evidence pointing at a higher logistical mobility than expected in a strict foraging model of subsistence. Overall, the data presented here suggest that the similarities between assemblages are best explained by a human 

Figure captions

Fig. 6

 6 Fig.6

Fig. 10

 10 Fig.10

Fig. 1

 1 Fig.1Map of the main sites mentioned in the text. 1, 2, 3, Derbina sites; 4, Tuyana (Tunka rift Valley); 5, Malta; 6, Arembovski; 7, 8, Khotyk; 9, Kamenka; 10, Varvarina Gora; 11, Tolbaga; 12, Podzvonkaya; 13, Dörölj-1 and 2; 14, Tolbor sites; 15, Orkhon sites; 16, Chiken sites; 17, Tsagan-Agui (modified after Geo-atlas) Fig.2. Kamenka site: A. Helicopter view from South; B. View from the East; C. General map of the excavation with 10m 2 grid-system, Sector North (E-J/9-13) and South (E/13). I, 1990 excavation, II: Complex A and B (excavation 1993); III: Complex B and C (excavation 1992); Note that Complex A is identified 1-1.5 meter below component B.

Fig. 3 .

 3 Fig.3. Above: Map of the 1990-1995 excavation area with 1m 2 grid systems and showing the spatial distribution of bones, lithics and rocks. Below: Map of the 1993 excavation. A, concentration of bone tools and 'whistle'; B, cross-section of a storage pit; C., fragment of 'whistle; D., circular structure; E, bones with carnivore gnawing marks; F., burned bones (data for E and F from Germonpre and[START_REF] Germonpré | Mammalian remains from the Upper Palaeolithic Site of Kamenka, Buryatia (Siberia)[END_REF].

Fig. 4 .

 4 Fig.4. Stratigraphic correlations. Numbers are sedimentary units and black dots indicate the stratigraphic position of the cultural layers.

Fig. 5 .

 5 Fig.5. Data collection protocols for blade and tools: 1, Length; 2, Width; 3, Thickness; 4, Fragmentation (A, distal; B, mesial; C, proximal); 5, Orientation (A, axial; B, left; C, right); 6, Profile (A, twisted; B, curved; C, slightly curved; D, straight); 7, cross-sections (A., triangular; B, trapezoidal; C, débordant/side blade) ; 8, blade types (Type 1, convergent; Type 2, sub-parallel; Type 3, parallel) Fig.6: Charts. A. Length/Width scatter plot of retouched and unretouched complete blanks (with 95% confidence ellipses); B. width distribution of retouched and unretouched blanks; C. platform thickness by main platform types (note how faceting and marginal faceting medians differ from the plain platforms); D. platform thickness by tools, blanks and by blade types (note that unretouched blanks show a lower median than other categories).

Fig. 7 .Fig. 8 :

 78 Fig.7. Platforms categories combinations and exceptions. A. plain; B., marginal faceting; C. dihedral convex (with pecking along the EPA); D., facetted platform (with pecking along the EPA); Chapeau de

Fig. 9 :

 9 Fig.9: Cores, core-like pieces and pseudo-cores. Mode A (1, 3, 7) andMode B cores (2, 6,[10][11][12][13]. 2, 12, 13Typical burin-cores; 5, burin on truncation (burin-core preform?); 8, truncated-facetted (Mode A?); 9, flake detached from a truncated-facetted core; 14, splintered piece (drawings by N. Zwyns) Fig.10: 1,8, Asymmetrical core and core in local raw material; 2, stone bead; 3, bone awl; 4-6; hammerstone; 7, 8, core tablets. Fig.11: Reconstruction of the blade reduction sequence. Mode A. 1, Core; 2, blanks; 3, side blades. Mode B. 2, flaking surface; 3, ventral face of a side-blade (see Mode A, 3).

Fig. 12 .

 12 Fig.12. Blade type 2 (6-9) and type 3(11)(12)(13)(14)(15). 1., concave truncation; 2, 3, proximal fragment; 4, proximal fragment with inverse truncation; 5, proximal fragment with inverse proximal retouch; 6, blade with direct, bilateral continuous retouch; 8, cortical retouch blade with distal secondary crest; 9, blade with bilateral mesiodistal retouch; backed knife on side blade (then burin-core preform); 11, 14, 15, endscrapers (note the inverse proximal truncation in 14); 12, 13, retouched blade/knife (drawings by N. Zwyns).

Fig. 14 .

 14 [7][8][9][10] 15 are potential products of burin-cores. 12-14 are antero-lateral neocrests (note the size variations) (drawings by N. Zwyns). Fig.15. Examples of bone tool and ornament. 1, 'Whistle' longitudinal fragment; (square E-3); 2, 'Whistle' fragment of goose bone (square A-2); 3, stone bead; 5-7 bone awls.

Fig. 16 .

 16 Fig.16. Map showing the Mukhor-Tala raw material source. Circles are the theoretical daily foraging radii of 6 km (bidirectional) or 12 km (unidirectional) (e.g. Kelly, 2007). Note that the rivers flow to the North. (Adapted from Google Map). Tables: Table1: Radiocarbon dates. * Inconsistency in published material. **The sample was dated once but 14 C was measured twice yet with the same lab number Table2: Kamenka A, sample composition Table3: Blade fragmentation in the studied sample *R=retouched Table4: Artifact size (for sample size see Table1). Blades and bladelets are grouped as blanks and retouched blanks; ratios are based on the mean values *only complete artifacts are considered

  

  

  

  

  

  

  

  

  

  

  

  

Table 8 .

 8 Qualitative assignments of blade shapeAt the stage of discard, blade cores produce shorter, broader blanks that often fall into the category of laminar flakes. Cores are then too flat/thin to produce blanks and/or bear hinged fracture beyond repair.

Table 9 .

 9 Comparative summary of results obtained by different studies

		Lbova, 1999, 2000	This study	Comments
	Cores	N=41, 2.9% of overall assemblage	N=10; 2.3% of the sample	Differences in identification criteria
	Preform	None on exogenous material	None on exogenous material	Consistent in both studies
	Levallois	None	None	Some examples of Levallois type, but no technology
	Blade Blanks	N=342 (including fragments); circa 21% of the assemblage (but see also Lbova, 1999 -where blade artifacts; N=440) technology represent 27% of total	N=191 (+18 laminar flakes); circa 13% of the whole sample assemblage, 48% of the	Some material not available for study
		Primary flaking (?)(flakes	Circa N=40 (10%) of the	
	Cortex	included) N=circa 100, 6% of the whole assemblage; 2 blades with cortex on a total of 374 dorsal face	sample with cortex left on dorsal face, N=20 (5%) have more than 40% of dorsal	Consistent in both studies -Low cortex
		(0.2%)	face	
	Dorsal pattern	Bidirectional up to 52%	Bidirectional up to 51%	Bidirectional is consistent in both studies but different sub-categories
	Length, width, thickness	Based on blanks(?) T mostly between <10mm L mostly between 40-100 mm W mostly between 15-45 mm	See Table 4	Consistent in both studies but different sub-categories
	Platform faceting	Faceting index (Bordes, 1955) = 34	Translated in faceting index, between 30-40	Consistent in both studies -but different sub-categories
	Blade/core ratio	16/1 including tools (circa 10/1 according to Lbova, 1996)	Circa 15/1 using MNIs	Consistent -May miss some of the cores in this sample
			N= 191 (+17 laminar	Observations consistent with
	Blade Tools	N=308; circa 19 % of assemblage or 47% of the blades	flakes), circa 13% of the whole assemblage, 49 % of	the previous study -Differences in identification
			the blades	criteria
	Tool types	Knifes (N=71), points (N=29), retouched blades (N=55), combined tools (N=31), burins, (N=21), grattoirs (N=36)	Retouched blades, points and distal fragment of points (N=59), truncations and splintered pieces	Different definitions and categories -this study consider only blades and tools must be retouched -no burins on breakage

  ). 1., concave truncation; 2, 3, proximal fragment; 4, proximal fragment with inverse truncation; 5, proximal fragment with inverse proximal retouch; 6, blade with direct, bilateral continuous retouch; 8, cortical retouch blade with distal secondary crest; 9, blade with bilateral mesiodistal retouch; backed knife on side blade (then burin-core preform); 11, 14, 15, endscrapers (note the inverse proximal truncation in 14); 12, 13, retouched blade/knife (drawings by N. Zwyns). Fig.13. Convergent artifacts and points. 1, points with burin-like damage; 2-10, mesiodistal and distal fragments with bilateral retouch; 9, points/convergent sidescraper with burin-like distal damage; 11, type 1 blade; 12, 17, 18, pointed blade with retouch on platform; 13-15, proximal fragments (note burin removals); 16, type 2 blade with proximal retouch; 19, oblique truncation (splintered piece/wedge) (drawings by N. Zwyns).
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dispersal across Siberia into North Mongolia although such a scenario should be the subject of another comparative analysis.

Table5: Blank and tools dorsal patterns Table6: Platform types Table7. Platform edge preparations