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Poster Presentation Number 121, Session 1,Th. 12:15-14:00

The utility of manganese dioxide as a Palaeolithic tinder enhancer supported by actualistic fire-making
experiments

Andrew C. Sorensen1

1 - Leiden University, Netherlands

The collection of the black minerals comprised primarily of manganese dioxide (MnO₂) by Neandertals during the late Middle
Palaeolithic inFrance is a knownarchaeological phenomenon,with someof these blocks exhibiting evidence of havingbeen abraded
to produce powder [1,2].This has generally been interpreted as resulting from the production of black pigment that may have been
applied to the body as a form of symbolic expression [3]. However, Heyes and colleagues [4] demonstrate that MnO₂ can reduce
the auto-ignition temperature of wood by upwards of 100°C and suggest that this special pyrotechnic property of powderedMnO₂
may have been appreciated by Neandertals. Specifically, they suggest that the addition ofMnO₂ to tinder materials may have aided
in fire-making. Recent findings suggesting that late Neandertals were producing fire by artificial means as early as 50,000 years ago
lend credence to this hypothesis [4]. The purpose of the study described here is to test the utility of MnO₂ as a tinder enhancer
during actualistic fire-making experiments.The flint-and-pyrite fire-making method was employed to produce sparks that were di-
rected onto different types of tinder, both with and without added MnO₂, to determine if and the degree to which this material
improves the ability of the tinders to capture sparks, allowing them to propagate into a glowing ember. The initial results of this
study lend support to the hypothesis of Heyes and colleagues by demonstrating thatMnO₂ improves the spark capturing efficiency
of tinder material over untreated tinder, thereby reducing the time and energy required to produce fire using the percussive fire-
making method. However, it was also observed that the incorporation of pyrite dust into the untreated tinder over the course of
the experiments appeared to improve its ability to capture sparks, lending to the idea that pyrite powder added to tinder prior to
making fire could also expedite the process and largely negate the need for collecting MnO₂ for this purpose.

References:[1] Pitarch Martí, A., d’Errico, F., 2018. Seeking black. Geochemical characterization by PIXE of Palaeolithic manganese-rich lumps and their potential sources. Journal of Anthropological
Archaeology 50, 54-68.[2] Dayet, L., Faivre, J.-P., Le Bourdonnec, F.-X., Discamps, E., Royer, A., Claud, E., Lahaye, C., Cantin, N., Tartar, E., Queffelec, A., Gravina, B., Turq, A., d’Errico, F., 2019.
Manganese and iron oxide use at Combe-Grenal (Dordogne, France): A proxy for cultural change in Neanderthal communities. Journal of Archaeological Science: Reports 25, 239-256.[3] Soressi, M.,
d’Errico, F., 2007. Pigments, gravures, parures: les comportements symboliques controversés des Néandertaliens, in: Vandermeersch, B., Maureille, B. (Eds.), Les Néandertaliens. Biologie et cultures.
Comité des Travaux Historiques et Scientifiques (Documents Préhistoriques 23), Paris, pp. 297-309.[4] Heyes, P., Anastasakis, K., Jong, W.d., Hoesel, A.v., Roebroeks, W., Soressi, M., 2016. Selection and
Use of Manganese Dioxide by Neanderthals. Scientific reports 6, 22159.[5] Sorensen, A.C., Claud, E., Soressi, M., 2018. Neandertal fire-making technology inferred frommicrowear analysis. Scientific
reports 8, 10065.
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Podium Presentation Session 8, Friday 17:40

New reflections on the EUP and AMHdispersal in Eastern Europe.

Andrei Sinitsyn1, Alexander Bessudnov1

1 - Palaeolithic department, Institute for the History of Material Culture, Russian Academy of Sciences, St-Petersburg, Russia

The re-dating of sites and re-examination of artifact collections provide a basis for new reflections of the pattern of the earliest
Upper Paleolithic (EUP) and related dispersal of Anatomically Modern Humans (AMH) in Eastern Europe.

Pre-Aurignacian assemblages of theEastEuropeanEUP include six cultural units: (1) Streletskian, traditionally distinguished as
a local transitional cultural unity [1]; (2) Levallois-derived entity or Emiro-Bohunician technocomplex [2]; (3) Zaozerian as a local
cultural unit with curved backed pieces [3]. (4) Spitsynean as a regional East European culture or a local variety of Protoaurignacian
[4]; (5) Cultural layer IVb at Kostenki 14 [5]; (6) cultural layer C at Buran Kaya 3.

The first two traditionally considered as transitional cultures containing a Middle Paleolithic component.The Spitsynean and
cultural layer IVb of Kostenki 14 are fully developed Upper Paleolithic, associated with the skeletal remains (teeth) of modern
humans.

Nowhere else in Europe pre-Aurignacian assemblages exhibit such diverse cultural traditions. Their chronology, classification,
and role in the spread of the EUP and AMH remain open for discussion and are the subject of this review. The earliest Upper
Paleolithic complexes at Kostenki are the most representative, most reliably dated, and yield the most archaeological material. The
earliest Aurignacian is dated to 40 ka (cal) based on samples from the cultural layer in volcanic ash (LVA) at Kostenki 14. Others
cultural units considered here are older, possibly overlapping with the Aurignacian at the younger end of their (uncertain) temporal
boundaries.

Only the Streletskian is represented at numerous sites: five at Kostenki (K1-V, K6, K11-V, K12-III, Borshchevo 5-IV), and
Sungir, Garchi 1, Nepriakhino, Vys outside the Kostenki group. The dating of the Streletskian falls between 45 ka (cal) for the
cultural layerVofKostenki 1 and34ka (cal) at Sungir, Vys andGarchi 1with the likelihood that the latterwill be revised downward.
The Streletskian traditionally has been considered the most ancient UP and new dates confirm it with the unresolved problem of
its upper temporal boundary.

All other cultural unities are represented by single sites.The bases for its cultural affiliation are the single features: microblades
with rectilinear profile for the proto-Aurignacian identification; curved backed pieces for the separation of the Zaozerian as par-
ticular cultural unity; bifacial leaf-points for the attributions of the cultural layer C at Buran Kaya 3, etc. Along with well-defined
cultural diagnostics, all cultural units of the East European EUP exhibit a number of similar cross-cultural indicators.

Twopatterns of adaptation canbe reconstructedon the basis of the rawmaterial procurement for the pre-Aurignacian traditions
at Kostenki. The Streletskian and IVb cultural layer of Kostenki 14 are characterized by the use of all available varieties of raw
materialwith the predominance of localmaterials.TheSpitsynean, by contrast, reflects predominance of importedblackCretaceous
flint, the nearest outcrops of which are at least 150 km from Kostenki.

The current situation in classification the East European pre-Aurignacian assemblages leads to the problem: in what extent
criteria for the cultural identification of theWestern European Paleolithic can be used for the cultural differentiation of the Eastern
European ones.

Two general models for the pre-Aurignacian EUP of Eastern Europe remain under consideration: (1) within the context of the
Out-of-Africa dispersal, as a pioneer waves of the populations with unformed cultural traditions and different patterns of adapta-
tions, and/or (2) outside of migrations concept as a consequence of the trial-and-error method in the process of search the optimal
models of adaptation to local conditions and environments.

Acknowledgements. I am grateful to J.F. Hoffecker for correction of my English.This paper is a contribution to RFBR projects 17-06-00319, 18-39-20009 and to state assignment 0184-2019-0001.

References:[1] Rogachev, A.N., 1957. Multilayer sites of Kostenki-Borshchevo area on Don and the problem of cultural evolution on Russian plain in the Palaeolithic epoch. In: Materials and studies for
USSR archaeology, vol. 59. Moscow-Leningrad, 9-134 (in russian).[2] Kozłowski, J.K., 2004. Early Upper Paleolithic levallois-derived industries in the Balkans and in the Middle Danube basin. In:
Anthropologie, XLII/3. Brno, 263-280. Škrdla P., Sytnyk O., Koropetsky R. 2016. New observations concerning Kulychivka site, layer IV. In: Materials and studies for the archaeology of Transcarpatian
and Volyn. Lviv, 15-25.[3] Kozłowski, J.K., 2010.TheMiddle to Upper Palaeolithic Transition north of the continental divide: between England and the Russian Plain. In:The Upper Palaeolithic
revolution in global perspective. Papers in honor of Sir Paul Mellars /eds. K.V.Boyle, C.Gamble, O.Bar-Yosef/. Cambridge. McDonald Institute for Archaeologicak Research, 123-135.[4] Boriskovsky, P.I.,
1963. Studies on the Palaeolithic of Don basin. In: Materials and studies for USSR archaeology, vol. 121. Moscow-Leningrad (in russian); Dinnis R., Bessudnov A., Reynolds N., Devièse T., Pate A., Sablin
M., Sinitsyn A., Higham T., 2019. New data for the Early Upper Paleolithic of Kostenki (Russia). In: Journal of Human Evolution, 127, 21-40.[5] Sinitsyn, A.A., 2014. L’Europe orientale. In:
Néandertal/Cro-Magnon. La rencontre (dir. M.Otte). Errance. Arles, 189-220.
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