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INTRODUCTION

T he investigation of the evolution of human/environment interactions requires understanding all the diachronic and geographical variability in the environment and climate that prehistoric groups faced. Thus, the intra-regional environment and short climatic events must be considered within the global climatic pattern to better understand the human strategy in their exploitation of a particular territory.

In recent decades, the development of complementary paleoenvironmental approaches has emerged. Among these, taxonomic analyses of archaeological charcoal provide local information on the forest composition of the firewood harvesting area (Asouti, [START_REF] Austin | Reconstructing Woodland Vegetation and its Exploitation by Past Societies, based on the Analysis and Interpretation of Archaeological Wood Charcoal Macro-Remains[END_REF][START_REF] Chabal L | La représentativité paléo-écologique des charbons de bois archéologiques issus du bois de feu[END_REF]). The diachronic variations in the frequency of taxa by analogy with current ecological conditions is interpreted in terms of forest structure and ecology, and thus indirectly documents the climatic context [START_REF] Badal | Méthodes utilisées pour l'étude de sites préhistoriques[END_REF][START_REF] Bazile-Robert E | Flore et végétation du sud de la France pendant la dernière glaciation d'après l'analyse anthracologique[END_REF][START_REF] Vernet | Nouvelles données sur la végétation préhistorique postglaciaire méditerranéenne d'après l'analyse anthracologique[END_REF]. Furthermore, charcoal analysis provides complementary information on the acquisition and management of wood fuel related to the economy of societies (théry-PArisot 2001 ;[START_REF] Ruiz Zapata B | Human behaviour and adaptations to MIS 3 environmental trends (> 53-30 ka BP) at Esquilleu cave (Cantabria, northern Spain)[END_REF]. Nevertheless, methodologic constraints, indirect climatic information, and the slow response of forest evolution can limit the interpretation of the anthracological assemblage.

Previous studies of wood carbon isotope composition (δ 13 C) have shown that the general discrimination (Δ) of carbon isotopes by C 3 metabolism plants, observed during atmospheric CO 2 absorption and photosynthesis, was recorded in isotopic tree-ring signals [START_REF] Cernusak L | Beyond tree-ring widths : stable isotopes sharpen the focus on climate responses of temperate forest trees[END_REF][START_REF] Mccarroll D. & Loader N | Stable isotopes in tree rings[END_REF]. The different stress factors (drought, high temperatures, etc.), controlling the stomatal opening and thus the isotope discrimination, therefore constrain the δ 13 C tree-ring series record (e.g., water availability increase or temperature decrease lead to δ 13 C decrease) (FArquhAr, lloyd 1993 ;[START_REF] Farquhar | Carbon isotope discrimination and photosynthesis[END_REF]. Furthermore, it is now recognized that the climatic signal is conserved during carbonization, and it is possible to use carbon content (% C) for the correction of isotopic depletion during carbonization [START_REF] Voltas | Stable carbon isotopes in archaeobotanical remains and palaeoclimate[END_REF][START_REF] Fiorentino | δ13C referential in three Pinus species for a first archeological application to Paleolithic contexts "Between intra-and inter-individual variation and carbonization brisset e[END_REF][START_REF] Ferrio | Carbon isotope composition of fossil charcoal reveals aridity changes in the NW Mediterranean Basin[END_REF]. Pioneer research has been conducted on isotopic signals from archaeological charcoal in semi-arid to Mediterranean zones [START_REF] Aguilera | A map of autumn precipitation for the third millennium BP in the Eastern Iberian Peninsula from charcoal carbon isotopes[END_REF][START_REF] Aguilera | Holocene changes in precipitation seasonality in the western Mediterranean Basin : a multi-species approach using δ13C of archaeobotanical remains[END_REF][START_REF] Arranz-Otaegui | Landscape transformations at the dawn of agriculture in southern Syria (10.7-9.9 ka cal. BP) : Plantspecific responses to the impact of human activities and climate change[END_REF][START_REF] Caracuta | Charred wood remains in the natufian sequence of el-Wad terrace (Israel) : New insights into the climatic, environmental and cultural changes at the end of the Pleistocene[END_REF][START_REF]Oak charcoal from northeastern Syria as proxy for vegetation, land use and climate in the second half of the Holocene[END_REF][START_REF] Ferrio | Carbon isotope composition of fossil charcoal reveals aridity changes in the NW Mediterranean Basin[END_REF][START_REF] Fiorentino | Third millennium B.C. climate change in Syria highlighted by Carbon stable isotope analysis of 14 C-AMS dated plant remains from Ebla[END_REF][START_REF] Fiorentino | Palaeoprecipitation trends and cultural changes in syrian protohistoric communities : the contribution of δ 13 C in ancient and modern vegetation[END_REF][START_REF] Fiorentino | The first millennium AD climate fluctuations in the Tavoliere Plain (Apulia, Italy) : New preliminary data from the 14 C AMS-dated plant remains from the archaeological site of Faragola[END_REF][START_REF] Masi | Stable isotope analysis of archaeological oak charcoal from eastern Anatolia as a marker of mid-Holocene climate change[END_REF][START_REF] Voltas | Stable carbon isotopes in archaeobotanical remains and palaeoclimate[END_REF], and more temperate areas or glacial periods (AudiArd et al. 2019 ;[START_REF] Théry-Parisot I | New climatic approaches of the middle Paleolithic sequences : combined methodology of the taxonomic and isotopic charcoal analyses on the Neanderthals settlements "Les Canalettes[END_REF][START_REF] Nguyen Tu T | Tree-ring δ 13 C of archeological charcoals as indicator of past climatic seasonality. A case study from the Neolithic settlements of Lake Chalain (Jura, France)[END_REF][START_REF] February E | Archaeological charcoal and dendrochronology to reconstruct past environments of southern Africa[END_REF][START_REF] Hall | Stable carbon isotope ratios from archaeological charcoal as palaeoenvironmental indicators[END_REF][START_REF] Vernet | Le δ 13 C de charbons de bois préhistoriques et historiques méditerranéens, de 35 000 BP à l'actuel. Premiers résultats[END_REF], which demonstrates the current potential to investigate climate data on different temporal scales (Ibid), complementary to taxonomic signals.

Thus, the recent methodological development of isotopic analyses on paleolithic charcoal and its application in archaeology suggest new opportunities [START_REF] Thery-Parisot I | Crossing taxonomic and isotopic approaches in charcoal analyses to reveal past climates. New perspectives in Paleobotany from the Paleolithic Neanderthal dwelling-site of La Combette (Vaucluse, France)[END_REF][START_REF] Théry-Parisot I | New climatic approaches of the middle Paleolithic sequences : combined methodology of the taxonomic and isotopic charcoal analyses on the Neanderthals settlements "Les Canalettes[END_REF][START_REF] Caracuta | Charred wood remains in the natufian sequence of el-Wad terrace (Israel) : New insights into the climatic, environmental and cultural changes at the end of the Pleistocene[END_REF][START_REF] Hall | Stable carbon isotope ratios from archaeological charcoal as palaeoenvironmental indicators[END_REF]. Indeed, despite the use of a mean isotopic signal from non-contemporaneous charcoal, by integrating inter-individual records and short-term climatic variability it is possible to observe long-term climate and environmental changes. Moreover, shorter climatic episodes can also be observed with a higher resolution than stratigraphic or anthracological data [START_REF] Thery-Parisot I | Crossing taxonomic and isotopic approaches in charcoal analyses to reveal past climates. New perspectives in Paleobotany from the Paleolithic Neanderthal dwelling-site of La Combette (Vaucluse, France)[END_REF][START_REF] Théry-Parisot I | New climatic approaches of the middle Paleolithic sequences : combined methodology of the taxonomic and isotopic charcoal analyses on the Neanderthals settlements "Les Canalettes[END_REF]. The weaker sensitivity to annual climatic variation and/or reduced signal variability compared to current tree populations have been proposed to explain the strength of the mean δ 13 C signal (AudiArd et al. 2020 ; AudiArd 2020).

The end of the last glacial ice age and the beginning of the Holocene are associated with an increasing number of continuous sedimentary sequences. The palynological study of these sequences provides extensive documentation of forest recovery from the Provence region to the south of the Alps (brisset et al. 2015 ;[START_REF] De Beaulieu | Tardiglaciaire et Postglaciaire des Alpes de Haute-Provence. Le glaciaire de la Blanche, Trois évêchés[END_REF][START_REF] Finsinger W | Early to late Holocene vegetation and fire dynamics at the treeline in the Maritime Alps[END_REF][START_REF] Mocci | Archéologie et paléoenvironnement dans les Alpes méridionales françaises, Hauts massifs de l'Argentiérois, du Champsaur et de l'Ubaye, Hautes-Alpes et Alpes-de-Haute-Provence, Néolithique final -début de l'Antiquité[END_REF][START_REF] Nicol-Pichard S. & Dubard | Reconstruction of Late-glacial and Holocene environments in southeast France based on the study of a 66-m long core from Biot, Alpes Maritimes[END_REF][START_REF] Triat-Laval H | Contribution pollenanalytique à l'histoire Tardiglaciaire et Postglaciaire de la végétation de la basse vallée du Rhône[END_REF]. Conversely, data on local vegetation, particularly that provided by anthracology or carpology, are sorely lacking in the Var prealps, concentrating more broadly on the Mediterranean rim, western Provence, Languedoc, the Rhodanian valley and the Vercors (bAttentier et al. 2020 ;[START_REF] Bazile-Robert E | La Baume de Montclus (Gard) : étude anthracologique[END_REF][START_REF] Bazile-Robert E | Flore et végétation autour de l'étang de Berre, de 12000 à 4000 BP, D'après l'anhtracoanalyse[END_REF][START_REF] Bazile-Robert E | Végétations pré-néolithiques d'après l'anthracoanalyse de sites préhistoriques du sud de la France[END_REF][START_REF] Delhon | De la forêt aux foyers paléolithiques et mésolithiques dans le Sud de la France : une revue des données anthracologiques et phytolithiques[END_REF][START_REF] Delhon | Dynamiques de végétation au tardiglaciaire et à l'Holocène ancien en moyenne vallée du Rhône d'après les données anthracologiques[END_REF][START_REF] Heinz | Characterization and palaeoecological significance of archaeological charcoal assemblages during late and post-glacial phases in southern France[END_REF]thiébAult 1988). However, the relief heterogeneity, the hydrographic network and the numerous climatic influences in southeast France lead to mosaic and layered landscapes with their own climatic characteristics [START_REF] Borel | An ecological map of Europe : why and how ?[END_REF][START_REF] Quezel | Écologie et biogéographie des forêts du bassin méditerranéen[END_REF]. The study of the evolution of these landscapes must necessarily take into account their geographical variability : timberline position, local forest composition, local sensitivity to warming in the early Holocene or certain climatic events such as the "9.3 ky" or "8.2 ky" events [START_REF] Mudelsee | Evidence for a widespread climatic anomaly at around 9.2 ka before present[END_REF][START_REF] Rasmussen S | Early Holocene climate oscillations recorded in three Greenland ice cores[END_REF].

In this study, we present combined taxonomic and isotopic approaches applied to charcoal to analyze the prealpine site of la Baume de Monthiver in the Jabron middle valley (Var, France) (PorrAz et al. 2018). We particularly focus on the US M-B'3, associated with rich Sauvetterian occupation between 10 -8 ky cal. BP (PorrAz et al. 2018 ;Ricci et al., in progress). The aim of this study was two-fold : (i) to document the paleoenvironmental context at the local scale and at different time resolutions, with a particular focus on the diversity of the intra-assemblage climatic signal through the isotopic record study ; (ii) to capture original data on the prealpine environment and climate in the context of heterogenous and diachronic global warming and forest recovery in the Early Holocene. This investigation will help us to better understand the expression of climatic changes between the Mediterranean and alpine region, as well as the intra-regional environmental variability. It will ultimately offer essential data on Sauvetterian evolution during the Boreal and adaptation to climatic constraints in southeast France.

ARCHAEOLOGICAL AND SEDIMENTARY CONTEXT

La Baume de Monthiver (BMV) corresponds to a small rock shelter (about 10 m wide and 5 m deep), cut in the Jurassic massif of the same name (Comps sur Artuby, Var, 83840) (fig. 1A). Located at an altitude of 900 m, it opens to the east above the Montade Dale, at the southeastern end of the Middle Jabron Valley (700 to 750 m in altitude, tributaries of the Verdon, 945 mm/m 2 /an, 10.3 °C on average) [START_REF] Porraz | La Baume de Monthiver (Commune de Comps-sur-Artuby, Var)[END_REF]PorrAz et al. 2018b) (fig. 1B,C). The discovery of the site followed the field campaigns in the valley which aimed : (i) to investigate the history of archaeological occupations in the Prealps and their place at the regional scale ; and (ii) to deepen the knowledge of past environmental evolution in the region (binder 2014 ;CostA et al. 2015 ;[START_REF] Porraz | Une préhistoire de la moyenne vallée du Jabron. Communes de Comps-sur-Artuby[END_REF]PorrAz et al. 2018a ;[START_REF] Porraz | Les Condamines-sur-Trigance (Var), un site aval de la moyenne vallée du Jabron[END_REF][START_REF] Porraz | Les Prés-de-Laure, un premier site du Paléolithique supérieur sur les terrasses de la moyenne vallée du Jabron (Var, France)[END_REF][START_REF] Porraz | Les Prés de Laure à Comps sur Artuby (Var) : Un site du Paléolithique supérieur dans la moyenne vallée du Jabron[END_REF][START_REF] Purdue L | Les Prés de Laure à Comps sur Artuby (Var). Campagne programmée 2017-2019[END_REF].

The release of reworked sediment from a previous clandestine east-west trench in the center of the shelter revealed a well-preserved sedimentary sequence in the southern half of La BMV, reaching up to 90 cm (sector "G-F") (PorrAz et al. 2018b ;riCCi et al. in progress). The fill, trapped between the wall and a talus at the front of the Baume, comes from a combination of runoff, erosion, cryoclasty and anthropogenic inputs at the top of the sequence (MoloGni, Purdue 2017). Sedimentary and geomorphological studies enabled the identification of seven major sedimentary phases (M-A to M-F, with phases M-B' and M-B'') and 23 stratigraphic units (ibid) (fig. 2 &3). Three large geomorphological and archaeological sets can be distinguished : -The first set comprises 4 sedimentary phases (from M-F to M-D). It is characterized by north-dipping deposits successively associated with bedrock erosion, runoff and oxidation (slope with little vegetation, M-G to M-E). Phase M-E has revealed weak traces of human frequentation related to the later part of the Upper Paleolithic. In addition, rare charcoal were identified as Juniperus sp. and Pinus type sylvestris/nigra (AudiArd 2020). The upper part of the sequence, phase MD, is composed of uncemented gravity scree, subject to pronounced freeze/thaw action. -The second set, comprising phases M-C to M-B, is characterized by west-dipping deposits associated with an increase in the fine fraction and organic matter input of anthropogenic origin (mainly M-C and M-B'). Phase M-B', containing the US M-B'3 studied here, shows an east-west lateral orientation (US M-B'5/2 before to hole F12, US M-B'13 at the bottom of the shelter). We also note that the contact between the US M-B'3 and the US M-B'13 seem to be affected by complex sedimentary processes with erosive phenomena and hiatuses, as suggested by preliminary field and micromorphological observations (sample "Micro 4", fig. 3) (MoloGni, Purdue 2017 ; Purdue personal communication). This ensemble corresponds to an intensified human occupation of the shelter, with more than 400 diagnostic lithic pieces found, associated with combustion remains (charcoal, ashes), fauna, malacofauna and ornamental elements (PorrAz et al. 2018b ;riCCi et al. in progress). The study of the lithic industry documents reduction systems and general features that are characteristics of the first Mesolithic (riCCi submitted). In this region, the cultural tradition covering the first Mesolithic period is the Sauveterrian technocomplex.

-The third set, represented by phase M-A, corresponds to horizontal deposits with a decrease in the sedimentary input and a halt to human occupation in the shelter.

The excavation of all these stratigraphic units was carried out by décapage (dec), which involves creating artificial subhorizontal subunits, which rarely exceed 2.5 cm thick, during the excavation to study the evolution of the archaeological assemblage. The US M-B'3 is then characterized by 6 dec, with a lateral variability of thickness that decreases towards the top of the US.

MATERIALS AND METHODS

Charcoal comes from the systematic sieving of M-B'3 sediments over the entire excavated surface (sector "G-F"), conducted with water and a 2 mm mesh. The macro-remains were sorted and charcoal samples were studied using a reflection optical microscope (magnification ×100 to ×500). Two dates have already been processed in this stratum (tab. 1) and in order to verify the age of the anthracological assemblage and improve the chronological framework of this unit, we processed three extra radiocarbon dates : (i) one on a Juniperus charcoal in the US M-E21 and (ii) two on the US M-B'3 (dec 2 and 6).

Charcoal identified as Pinus type sylvestris/nigra (including mugo and uncinata) were selected for isotopic study, following the method proposed in AudiArd et al. 2019. Considering the lack of Pinus charcoal in dec 1, the study is focused on dec 2 to 6. A total of 60 charcoal were analyzed, pooled in groups of 5 according to their dec attribution (in squares where the US M-B'3 is the most dilated, between 10 -15 cm). An infrared test of a few complementary charcoals revealed no significant humic acid contamination according to [START_REF] Vaiglova | Impact of contamination and pre-treatment on stable carbon and nitrogen isotopic composition of charred plant remains[END_REF], thus only a pretreatment for carbonates was applied to each group (1 M HCl for 45 min at 80 °C, rinsed repeatedly with distilled water to a neutral pH) [START_REF] Vaiglova | Impact of contamination and pre-treatment on stable carbon and nitrogen isotopic composition of charred plant remains[END_REF].

The isotopic and elemental analysis (δ 13 C and %C) was performed with an Elementar Vario Pyrocube coupled to a continuous flow Isoprime 100 isotope ratio mass spectrometer at the Villefranche Oceanographic Laboratory (LOV, CNRS/SU). The internal calibration was applied using a caffeine standard (isotopically certified, AIEA-600) calibrated relative to V-PDB, and a secondary standard calibrated with caffeine (acetanilide from Merck, CAS 103-84-4). Uncertainties were in the range of up to 0.1 ‰. δ 13 C values were corrected using a monopoint standard correction and were reported per mille.

Elemental data (% C) were relatively stable between 65 and 72 % (average 69 %) indicating a similar degree of charring (below 400 °C). The impact of carbonization on the isotopic signal was therefore considered constant and no correction for the carbonization effect was applied to δ 13 C data. Furthermore, considering the relatively low variations in the atmospheric parameters on the early Holocene (< 10 ppmv between 12 and 6.8 ky cal. BP for CO 2 atm ; +0.07 ‰/1,000 yrs between 12.4 and 7.1 ky cal. BP for δ 13 C atm ) [START_REF] Kennard R | Vostok ice core provides 160,000-year record of atmospheric CO2[END_REF][START_REF] Schmitt | Evolution of the stable carbon isotope composition of atmospheric CO2 over the last glacial cycle[END_REF], we decided to use raw isotopic data in our study. Finally, for each dec of the US M-B'3, a weighted mean signal of δ 13 C was calculated (weighted by the number of charcoals per group). In addition, a margin of error was defined according to the normal distribution of the intertree δ 13 C, with a maximum isotope deviation set at 2 ‰ (maximum values obtained in actual wood studies) (leAVitt 2010) and a minimum deviation set at 1 ‰ (maximum variations obtained for 10 replications in bootstrap statistics from the normal variation of δ 13 C from a population of 100 individuals) [START_REF] Loader N | Quantifying uncertainty in isotope dendroclimatology[END_REF]. This method, already applied in other archaeological contexts (AudiArd 2020, AudiArd et al. 2019), allowed us to approximate the potential variability of the individual isotopic signal (without pooling) and to avoid over-interpretation.

RESULTS

Synthesis of radiocarbon chronology

The radiocarbon chronology of La BMV is summarized in table 1. The first human occupation of the shelter, in the base of the sequence, is dated to 14 th millennium cal. BP. Furthermore, the date obtained from Juniperus sp. confirms the age of the anthracological assemblage of the US M-E21.

The top of the US M-B'3 (dec 1) is associated with two dates, the first one at the beginning of the 9 th millennium and the second one at the end. This difference could be explained by the existence of complex erosive phenomena and hiatuses affecting the US MB'3 and US M-B'13 contact (MoloGni, Purdue 2017, Purdue, personal communication). In contrast, the two dates obtained deeper appear to be older, successively attributed around the 10-9 th millennium transition for the US M-B' dec 2 and to the beginning of the 10 th millennium for the US M-B' dec 6. This chronology argues in favor of the décapage excavation method integrity where isotopic study has been conducted (dec 2 to dec 6).

Taxonomic study of carbonized remains

The results of the anthracological study of US M-B'3 are summarized below in table 2 and figure 4. The study of the carbonized botanical remains of US M-B'3 revealed a very high concentration of carbonized hulls (identified as hazelnut, Corylus sp.) associated with rarer charcoal. In total, 1,935 hazelnut fragments were identified for 189 charcoal samples (2,142 elements in total). Tab. 2. Synthesis of charcoal identifications obtained by taxons on US M-B'3 of La Baume de Monthiver, with % Te corresponding to the percent of the total elements.

Despite the relatively large size of the charcoal fragments (> 2 mm), their poor preservation conditions made it difficult to observe specific anatomical features and led to a low rate of identification (65/189 charcoals identified). Most of the charcoal fragments were identified as Pinus type sylvestris/nigra (including mugo and uncinata) (N = 74). They were secondarily associated with oak (Quercus sp., N total = 18), including 6 determined to be deciduous oaks (Quercus fc.). One maple charcoal (Acer sp.) and 4 boxwood charcoals (Buxus sp.) were also observed. Although the latter can be found during the Mesolithic in the Prealps (e.g., Unang/Vaucluse ; thiébAult 1988), we noted that all Buxus fragments came from the closest sampled square of the clandestine trench, calling into question the contemporaneity of these charcoals. Despite the presence of Corylus sp. hulls, no charcoal of this genus was identified. Finally, due to alteration and lack of discriminating criteria, the remaining charcoal were identified only as angiosperm (N = 20) or gymnosperm (N = 7).

Isotopic study of charcoal

The isotopic results are summarized below by dec of the US M-B'3 (tab. 3 and fig. 4). Firstly, we observe that the variability within the same pickling process is relatively low (maximum difference between 0.15 and 0.85 ‰). The maximum variability observed for US MB'3.4, with a relatively high value compared to the others (at -25.31 ‰, outside the proposed margin of error).

The mean δ 13 C evolution can be summarized by (i) a small decrease between dec 6 to 5, (ii) a relative stability

INTERPRETATION

Taxonomic study of carbonized remains

Despite a pronounced concentration in carbonized remains and the identification efforts, the number of determined charcoal samples (< 200) makes it difficult to quantitatively interpret the taxonomic results (théry-PArisot et al. 2010a ; in dec 5 to 4 (increase less than 0.2 ‰), then (iii) a sharp increase at dec 3 (≈ +1.0 ‰) remaining at a high value in dec 2 (-0.1 ‰). This difference in values between dec 4 and 3 is highlighted by non-overlapping margins of error, mitigated by the high value for US M-B'4 (at -25.31 ‰). By excluding this isolated value, a common mean around -26.0 ‰ is observed for 5 and 4 (accentuating the mean isotopic difference from dec 3). Tab. 3. Synthesis of the charcoal isotopic data obtained from La Baume de Monthiver ; with (i) N charcoal, the total number of charcoals analyzed and (ii) N analyses, the number of EA-IRMS analyses performed.

to mean δ 13 C and do not account for the actual isotope variability within the anthracological assemblage. Using the calculated margin of error allows us to determine the potential variability of the signal in the tree population and discuss the power of the mean isotopic signal [START_REF] Théry-Parisot I | New climatic approaches of the middle Paleolithic sequences : combined methodology of the taxonomic and isotopic charcoal analyses on the Neanderthals settlements "Les Canalettes[END_REF][START_REF] Thery-Parisot I | Crossing taxonomic and isotopic approaches in charcoal analyses to reveal past climates. New perspectives in Paleobotany from the Paleolithic Neanderthal dwelling-site of La Combette (Vaucluse, France)[END_REF]. Moreover, studies on isotopic signals from paleolithic charcoal suggest that the use of mean δ 13 C values (several charcoal samples, several tree-rings) leads to a decrease in high-frequency variability (seasonal and annual recording), and thus, these authors incorporated it in the margin of error [START_REF] Théry-Parisot I | New climatic approaches of the middle Paleolithic sequences : combined methodology of the taxonomic and isotopic charcoal analyses on the Neanderthals settlements "Les Canalettes[END_REF][START_REF] Théry-Parisot I | New climatic approaches of the middle Paleolithic sequences : combined methodology of the taxonomic and isotopic charcoal analyses on the Neanderthals settlements "Les Canalettes[END_REF]. This low variability of mean signal appears to be verified here with a maximum isotopic deviation by dec which does not exceed 0.85 ‰. Furthermore, these data are consistent with several studies which propose that 15 to 30 charcoal samples (or tree-rings) would be enough to obtain a significant low-frequency mean δ 13 C signal (although fewer would already be informative) [START_REF] Théry-Parisot I | New climatic approaches of the middle Paleolithic sequences : combined methodology of the taxonomic and isotopic charcoal analyses on the Neanderthals settlements "Les Canalettes[END_REF]esPer et al. 2015).

In this respect, and considering the lack of overlap between margins of error of the lower dec (dec 6 to 4) and upper dec (dec 3 and 2), the mean δ 13 C signal increase is considered significant (correlated with climate) and not only due to signal variability. Moreover, the high variability of isotopic values obtained in dec 4 could correspond to several isotopic records (from a mixture of noncontemporary charcoal). In contrast, the small evolution of the δ 13 C values between the dec from the same set remains difficult to interpret.

Considering the taxonomic results and their coherence with contemporaneous regional data (temperate early Holocene), the impact of both humidity and temperature changes must be considered as possible limiting climatic factors (dryer or warmer conditions lead to plant hydric stress and thus δ 13 C decrease) [START_REF] Cernusak L | Beyond tree-ring widths : stable isotopes sharpen the focus on climate responses of temperate forest trees[END_REF][START_REF] Gagen | Exorcising the "segment length curse[END_REF][START_REF] Mccarroll D. & Loader N | Stable isotopes in tree rings[END_REF]. Thus, the increase in the observed mean δ 13 C could correspond to an increase in temperature and/or aridity. Given the chronology (between 10.1 and 8.8 cal. ky), the early Holocene warming could be the main stress factor for Pinus type sylvestris/nigra. The abrupt δ 13 C evolution between dec 4/3, as opposed to a gradual evolution, could be explained by : (i) discontinuous human occupation with a record of two distinct climatic phases, or (ii) a hiatus similar to the one observed at the US M-B'3/13 contact. Nevertheless, our record could also correspond to the "9.3 ky" cal. BP climatic event [START_REF] Mudelsee | Evidence for a widespread climatic anomaly at around 9.2 ka before present[END_REF][START_REF] Rasmussen S | A stratigraphic framework for abrupt climatic changes during the Last Glacial period based on three synchronized Greenland ice-core records : refining and extending the INTIMATE event stratigraphy[END_REF][START_REF] Rasmussen S | Early Holocene climate oscillations recorded in three Greenland ice cores[END_REF]. This event, mainly recorded in the northern hemisphere, appears to be a climatic event similar to the better-known dry "8.2 ky" event (ibid). Moreover, in the northern Mediterranean rim, this event is principally associated with a sedimentary hiatus (berGer, GuilAine 2009). At La BMV site, the "9.3 ky" and "8.2 ky" events might be connected with the sedimentary gap identified [START_REF] Fabre L | l'Anthracologie[END_REF]. However, the dominance of Pinus type sylvestris/nigra (pioneer heliophile taxon with drought/frost resistance), largely associated with Quercus sp. (mesophile taxon, temperate to cold resistant) and other mesophilic genera (Acer sp., heliophile/more developed soil ; Buxus sp., ubiquitous taxon), presents an ecological coherence. In particular, the current supra-Mediterranean formations, despite being the result of late reforestation of the pasture areas, present similarities with the anthracological assemblage of La BMV, with the dominance of dense to loosely wooded forests of Pinus sylvestris, followed by Quercus pubescens and supplemented by other mesophilic species adapted to the climate and relief (Quercus ilex ; Buxus sempervirens, Cornus sanguinea, Acer sp., Corylus avellana, Juniperus phoenicea, Juniperus oxycedrus) and riparian assemblages of varying densities towards the Jabron river (Salix sp., Populus sp., Fraxinus sp., Cornus sp.) (filed observations).

Experimental studies have shown that charcoal assemblages are representative of the diversity of firewood taxa, here dominated by Pinus sylvestris/nigra then Quercus sp. (théry-PArisot et al. 2010b). The ecological coherence, partly referring to the forest composition at the time, seems to express a low impact of human selection during wood harvesting. Overall, the assemblage indicates a mostly forested environment with a cool to temperate and likely wet climate particularly occurring during global warming phases. In order to consolidate these interpretations, it would be interesting to integrate them with the study of the evolution of the anthracological assemblage on La BMV site, in particular at the Tardiglacial level (US M-E21), which, for the moment, is only represented by a dozen juniper and three pine fragments (AudiArd 2020).

In addition, despite being absent from the anthracological assemblage, the presence of large quantities of hazelnut pericarp fragments raises questions about the presence of hazel (Corylus sp.) in the landscape. This mesophilic taxon appears relatively early in the plant succession during the glacial/ interglacial transition (pre-oak forest) and it is in accordance with our landscape interpretation. Furthermore, the absence of Corylus charcoal raises two possibilities : (i) hazel trees were not present around the site, but further down in the valley (where there were wetter conditions and more favorable soil development). Thus, the hazelnut was transported to the site for consumption ; or (ii) the wood was not harvested where this species was intended for consumption (VAldeyron 2013 ; ruiz-Alonso, zAPAtA 2015). In both cases, we assume that the substantial number of hazelnuts suggests the presence of hazel in or close to the Jabron Valley.

Isotopic study of charcoal

Due to the pooling method adopted for the charcoal isotope measurements, the isotope values obtained correspond to the development of a mesophile forest (oak then hazel) occurs around the end of the Preboreal and the beginning of the Boreal (expressed through southeastern France, progressively with altitude) [START_REF] Delhon | Dynamiques de végétation au tardiglaciaire et à l'Holocène ancien en moyenne vallée du Rhône d'après les données anthracologiques[END_REF]thiébAult 1988 ;[START_REF] Guenet | Analyse pollinique du lac-tourbière de Chambedaze (Massif-Central, France) et datation de l'explosion des plus jeunes volcans d'Auvergne[END_REF][START_REF] Delhon | De la forêt aux foyers paléolithiques et mésolithiques dans le Sud de la France : une revue des données anthracologiques et phytolithiques[END_REF][START_REF] Heinz | Characterization and palaeoecological significance of archaeological charcoal assemblages during late and post-glacial phases in southern France[END_REF]brisset et al. 2015 ;[START_REF] Mocci | Archéologie et paléoenvironnement dans les Alpes méridionales françaises, Hauts massifs de l'Argentiérois, du Champsaur et de l'Ubaye, Hautes-Alpes et Alpes-de-Haute-Provence, Néolithique final -début de l'Antiquité[END_REF]. Thus, the increasing isotopic values observed in US M-B'3, interpreted as climatic stress on Pinus type sylvestris/ nigra, is in accordance with the decrease of this species in the perialpine region, attributable to a temperature increase and competition from other forest species. Nevertheless, these records also suggest the possibility of an intensified episode of general warming and/or a dry episode, with large-scale tree die-off (particularly Pinus if it incorporates a warming episode). The replacement by mesophilous species would thus occur during the next wetter phase (with soil developed, less competition for water, optimal conditions for reproduction) (royer et al. 2011). This could explain the rapid Boreal forest change observed in the Alps and Prealps (Corylus, Quercus, Abies) (brisset et al., 2015[START_REF] De Beaulieu | Tardiglaciaire et Postglaciaire des Alpes de Haute-Provence. Le glaciaire de la Blanche, Trois évêchés[END_REF][START_REF] Mocci | Archéologie et paléoenvironnement dans les Alpes méridionales françaises, Hauts massifs de l'Argentiérois, du Champsaur et de l'Ubaye, Hautes-Alpes et Alpes-de-Haute-Provence, Néolithique final -début de l'Antiquité[END_REF]). In an analogous example, the end of the "8.2 ky" episode is marked by a peak of fires in southeastern France (8.1-8.0 ky cal. BP) [START_REF] Arnaud-Fassetta | Paleohydrology and environmental change in the Rhône Delta :a ~8000-yr record of paleohydrology and environmental change influvial-influenced sediments from urban Arles-Piton Core, North Rhône Delta, France[END_REF][START_REF] Berger | The 8200 cal. BP abrupt environmental change and the Neolithic transition : A Mediterranean perspective[END_REF] and central Italy (Lake Accesa) [START_REF] Magny | Climatic oscillations in central Italy during the Last Glacial-Holocene transition : the record from Lake Accesa[END_REF]. In this respect, the isotopic observations made in our study would correspond to the consequences of the conjectured "9.3 ky" event and a warming phase at the beginning of the Holocene. Moreover, if we continue the analogy proposed between the climatic "9.3 ky" and "8.2 ky" events, the period around 9.3 ky cal. BP would be associated with a sedimentary hiatus, recurrent in sites contemporary with the "8.2 ky" event [START_REF] Berger | The 8200 cal. BP abrupt environmental change and the Neolithic transition : A Mediterranean perspective[END_REF]. This hypothesis aligns with the observed isotopic gap and the radiocarbon chronology but could also be consistent with the hypothesis of successive effects of the "9.3 ky" dry event (hiatus, δ 13 C dec 3-2) and global warming (δ 13 C dec 6-4 to 3-2).

At the western Mediterranean scale, a larger event dated from the 10 th millennium to 7.8 ky cal. BP, following an early Holocene warming [START_REF] Frigola | Holocene climate variability in the western Mediterranean region from a deepwater sediment record[END_REF][START_REF] Jalali B | Holocene climate variability in the North-Western Mediterranean Sea (Gulf of Lions)[END_REF] has been recorded in the MD99-2343 core (Gulf of Lion) with the deposition of coarser sediments (fraction > 10 mm) and a decrease in G. bulloides δ 18 [START_REF] Frigola | Holocene climate variability in the western Mediterranean region from a deepwater sediment record[END_REF]. Regarding isotopic, sedimentary and radiocarbon data from La BMV, the US M-B'3 to US M-B'3/13 contact could indicate a warming phase until 9 ky cal. BP before a decrease in temperature associated with a dryer event. This record framed between 10 to 8.2 ky cal. BP seems interspersed with several hiatuses (possibly associated with the "9.3 and 8.2ky" events).

Furthermore, it should be noted that we consider the variations in atmospheric CO 2 observed in the ice cores to be too small to have a significant impact on the δ 13 C signal at the US M-B'3/13 contact, and could also explain the abrupt evolution of the isotopic signal in the US M-B'3.

In summary, two phases are recorded : (i) the first one characterized by cooler conditions at the beginning of the 10 th millennium (M-B'3 dec 6 to 4), then (ii) a second one during a warmer and/or dryer phase. In this context, the "9.3 ky" event could both lead to the aridity of the second phase and/or to a sedimentary hiatus (MB'3 dec 3 to 2).

DISCUSSION

Due to the limited number of charcoal samples and their poor preservation, the taxonomic analysis is not very robust (few specific identifications). Nevertheless, it provides general information on the past environment (mainly forested with a cool to temperate climate), which appears to be consistent with the known early Holocene vegetation in the region : the progressive colonization of pine (Pinus type sylvestris/nigra) towards the Alps, followed by more mesophilic species such as oak (Quercus FC.) and hazelnut (Corylus sp.) [START_REF] De Beaulieu | Tardiglaciaire et Postglaciaire des Alpes de Haute-Provence. Le glaciaire de la Blanche, Trois évêchés[END_REF][START_REF] De Beaulieu | History of vegetation, climate and human action in the French Alps and the Jura over the last 15,000 years[END_REF][START_REF] Delhon | Dynamiques de végétation au tardiglaciaire et à l'Holocène ancien en moyenne vallée du Rhône d'après les données anthracologiques[END_REF][START_REF] Mocci | Archéologie et paléoenvironnement dans les Alpes méridionales françaises, Hauts massifs de l'Argentiérois, du Champsaur et de l'Ubaye, Hautes-Alpes et Alpes-de-Haute-Provence, Néolithique final -début de l'Antiquité[END_REF][START_REF] Triat-Laval H | Contribution pollenanalytique à l'histoire Tardiglaciaire et Postglaciaire de la végétation de la basse vallée du Rhône[END_REF]thiébAult 1988). The latter in particular, represented by hull remains, is characteristic of this period and found in numerous archaeological sites and natural sequences in the Alps of the 9 th millennium, up to high alpine altitudes (≈1,700 m) [START_REF] De Beaulieu | Tardiglaciaire et Postglaciaire des Alpes de Haute-Provence. Le glaciaire de la Blanche, Trois évêchés[END_REF][START_REF] Mocci | Archéologie et paléoenvironnement dans les Alpes méridionales françaises, Hauts massifs de l'Argentiérois, du Champsaur et de l'Ubaye, Hautes-Alpes et Alpes-de-Haute-Provence, Néolithique final -début de l'Antiquité[END_REF][START_REF] Angelin | The First Mesolithic in the French Alps : New data from La Grande Rivoire rockshelter (Vercors range, Isère, France)[END_REF][START_REF] Valdeyron N | Of men and nuts[END_REF][START_REF]Pollen and plant macrofossils at Lac de Fully (2135 m a.s.l.) : Holocene forest dynamics on a highland plateau in the Valais, Switzerland[END_REF]. However, given the challenges in anthracological assemblage interpretation and the absence of hazel charcoal, it is difficult to further develop the comparison with the above-mentioned sites.

Contrary to the taxonomic study, the isotopic analysis of charcoal from US M-B'3 allowed us to identify a shortterm climatic evolution. This was interpreted as a possible record of early Holocene warming and putative erosive phenomena, and/or as the "9.3 ky" dry event. At a global scale, if the early Holocene is characterized by a significant temperature increase during the Preboreal, this rise then declines towards the Boreal (rAsMussen et al. 2014 ;[START_REF] Rasmussen S | Early Holocene climate oscillations recorded in three Greenland ice cores[END_REF][START_REF] Pälike H | Centennial-scale climate cooling with a sudden cold event around 8,200 years ago[END_REF]. Thus, if the 10 th millennium is still associated with slight global warming, the question of its intensity in the region can be raised. Similarly, the regional impact of the "9.3 ky" event, which is an order of magnitude smaller than the "8.2 ky" event, can also be questioned [START_REF] Mudelsee | Evidence for a widespread climatic anomaly at around 9.2 ka before present[END_REF]. The expression of these climatic oscillations has also been investigated through deep-water records and atmospheric/ thermohaline circulation in the western Mediterranean [START_REF] Frigola | Holocene climate variability in the western Mediterranean region from a deepwater sediment record[END_REF][START_REF] Jalali B | Holocene climate variability in the North-Western Mediterranean Sea (Gulf of Lions)[END_REF].

In the forested context introduced earlier, we can observe that the evolution from the pine colonization at high altitudes [START_REF] Rasmussen S | Early Holocene climate oscillations recorded in three Greenland ice cores[END_REF]. However, several studies proposing a finer resolution of the variations in CO 2 atm (centennial) on the basis of the stomatal index, observe greater variations of CO 2 atm at the beginning of the Holocene (up to 40 ppmv in the Preboreal) [START_REF] Jessen | Climate forced atmospheric CO 2 variability in the early Holocene : A stomatal frequency reconstruction[END_REF][START_REF] Wagner | Reproducibility of Holocene atmospheric CO 2 records based on stomatal frequency[END_REF]). Thus, although the stomatal index evolution points towards the hypothesis of a constant ci/ca (negligible effect on δ 13 C) [START_REF] Farquhar | Carbon isotope discrimination and photosynthesis[END_REF], the isotope gap observed in our study could also have been accentuated by a significant decrease in CO 2 atm between the two phases recorded.

CONCLUSION

Even if the anthracological and isotopic observations deserve to be consolidated in parallel with a deepening of the sedimentogenic interpretation, the multiproxy study of the charcoal of La Baume de Monthiver demonstrates the complementarity of both methods and provides general and local information on the forest environment and climatic discontinuities in the Preboreal/Boreal period.

We identified a forested environment typical of the warm beginning of the Holocene as well as a short-term climatic shift, framed around "9.3 ky", characterized by drier conditions. Furthermore, thanks to good stratigraphic preservation and a microstratigraphic sampling method (dec), the time resolution of the isotopic study can help us understand the importance of such climatic shifts in the general dynamics of forest evolution. The use of this comparative charcoal study over the entire sequence of La Baume de Monthiver, and also on a larger scale across the study of all sites in the middle Jabron valley, could provide a unique environmental and climatic signal in a geographical area where data have thus far been insufficient.

The study also provides a precise framework for the study of the occupations of phase B' that are considered to be linked to the Sauveterrian tradition (PorrAz et al. 2018b ;riCCi et al. in progress ;riCCi submitted). While these variations do not necessarily lead to breaks in the technical traditions of human groups, their impact (climatic perception, occasional migration of fauna, deadwood formation, fires, etc.) could have led contemporaneous populations to acclimatize. This question will be addressed in future by combining paleoenvironmental and archaeological data.
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 12 Fig. 1. La Baume de Monthiver : A -Aerial view of the middle Jabron valley, with the location of the main excavations [Pres de Laure (PDL) ; Baume de Monthiver (BMV) ; Moulin Neuf (MN) ; Condamines-sur-Trigance (CD)] (modified from Costa et al., 2015), B -Photograph of La Baume de Monthiver in west view , C -Site map (Photograph and DAO : G. Porraz).
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 3 Fig. 3. Western stratigraphic cross section (shelter bottom) of La Baume de Monthiver (Drawing : C. Mologni, L. Purdue ; CAO : C. Mologni).
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 4 Fig. 4. Synthesis figure of charcoal taxonomic and isotopic data obtained on the US M-B'3 of La Baume de Monthiver, with (i) décapage unit and chronology ; (ii) isotopic results [red diamonds ; the mean δ 13 C values by dec are represented by the blue dots ; and the raw analytical δ 13 C values are shown with the black lines], the limits of the calculated margin of error ; (iii) taxonomic identifications in the number of determined elements [Total for the US M-B'3, dotted line for less than 5 identifications].