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Poster Presentation Number 106, Th (18:00-20:00)

Extended-range luminescence dating of sedimentary infill sequences of the Atapuerca karst complex:
determining access history to the Sima de los Huesos site

Martina Demuro1, Lee Arnold1, Arantza Aranburu2, Juan Luis Arsuaga3

1 - University of Adelaide · 2 - Universidad del Pais Vasco · 3 - Universidad Complutense de Madrid

The Sima de los Huesos site (SH) in northern Spain has produced the largest accumulation of Middle Pleistocene human fossils
worldwide. Thousands of human remains, including quasi-complete skeletons, representing at least 28 individuals have been ex-
humed from a small chamber located within the third and lowermost level of the Atapuerca karst system. The hominin fossils,
which display incipient Neanderthal specialisations and have yielded nuclear DNA sequences supporting this interpretation [1,2],
have been chronologically constrained to Marine Isotope Stage (MIS) 12 via extended-range luminescence dating on sediment
layers directly bracketing the remains and uranium series dating of pene-contemporaneous calcite rafts . Recent taphonomic, strati-
graphic and sedimentological studies have made significant advancements in elucidating site formation processes at SH and have
lead to the exclusion of both carnivores andmudflows (catastrophic or otherwise) as potential agents responsible for the fossil accu-
mulations [3,4]. However, an adequate reconstruction of the sequence of events leading to the fossil accumulation is still pending.
Resolving this question requires a detailed understanding of the sediment infilling history at various sections of the Atapuerca karst
system, and the establishment of a firm chronological framework using numerical dating techniques.

This study reports on luminescence dating results obtained for a sedimentary sequence composed of bedded sands overlain by
a debris flow deposit at Sala de los Cíclopes (SCi), a large chamber adjacent to the SH site, which currently blocks a palaeoentrance
to the karst system . The aim of this dating work is to determine whether this palaeoentrance was accessible during the SH bone
accumulations and to assess whether it served as an entryway for the hominins into the karst.

A total of five luminescence dating samples were analysed: four from the SCi chamber and one from a section located outside
the cave. Sampling at SCi included one sample from the well-bedded fine silty sands at the base of the sequence and three samples
from the overlying debris flow deposit composed of orange/red silty mud matrix supporting gravels. A fifth sample was collected
from a sediment profile situated outside the cave that had been sedimentologically correlated to the capping debris flow deposit
blocking the cave entrance at SCi. Extended-range luminescence ages were determined using thermally-transferred optically stim-
ulated luminescence (TT-OSL) measurements made on individual silt-sized quartz grains. Data analysis was performed following
published procedures and ages were calculated using dose rate values obtained from a combination of in situ gamma spectrometry
and beta counting.

The TT-OSL ages for the basal sands are of Early Pleistocene age while those for the debris flow deposit (located inside and
outside the SCi) indicate this particular entrance was effectively sealed by 450 ka, or shortly thereafter if we allow for the presence
of a gap, albeit narrow, above the debris flow deposit. After 450 ka it appears that the SH chamber was not directly accessible to
humans. Considering the close approximation between the mean age of SCi debris flow and that obtained for the clays containing
the hominin fossils in SH (mean ages are in agreement at 2σ), it is possible that both hominins and bears had access to the SCi
large chamber (and the SH shaft) in the last moments of the final deposition of the debris flow, before the communication with
the outside become completely sealed. Additional samples collected from the upper deposits at Sima del Elefante (150 m away
from the SCi entrance) suggest the cave remained accessible to bears via a much more distant palaeoentrance until 250 ka. This
reconstruction is consistent with the predominance of bear bones at SH from MIS 12 onwards.

References:[1] Arsuaga, J.L., Martínez, I., Arnold, L.J., Aranburu, A., Gracia-Téllez, A., et.al. 2014. Neandertal roots: cranial and chronological evidence from Sima de los Huesos. Science 344,
1358-1363.[2] Meyer, M., Arsuaga, J.L., de Filippo, C., Nagel, S., Aximu-Petri, A., et.al. 2016. Nuclear DNA sequences from the Middle Pleistocene Sima de los Huesos hominins. Nature 531, 504-507.[3]
Sala, N., Arsuaga, J.L., Martínez, I., Garcia-Téllez, A., 2014. Carnivore activity in the Sima de los Huesos (Atapuerca, Spain) hominin sample. Quat Sci Rev 97, 71-83.[4] Aranburu, A., Arsuaga, J.L., Sala,
N., in press. The stratigraphy of the Sima de los Huesos (Atapuerca, Spain) and implications for the origin of the fossil hominin accumulation. Quat Int doi.org/10.1016/j.quaint.2015.02.044.[5] Arnold,
L.J., Demuro, M., Parés, J.M., Arsuaga, J.L., Aranburu, A., et.al. 2014. Luminescence dating and palaeomagnetic age constraint on hominins from Sima de los Huesos, Atapuerca, Spain. J Hum Evol 67,
85-107.
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Patterns of long-term change in Middle Paleolithic stone tool technology at Gruta da Oliveira
(Almonda karst system, Torres Novas, Portugal)

Marianne Deschamps1,2, Henrique Matias1, João Zilhão1,3,4

1 - UNIARQ - Centro de Arqueologia da Universidade de Lisboa, Portugal · 2 - UMR 5608-TRACES, Université Toulouse 2,
France · 3 - ICREA (Catalan Institution for Research and Advanced Studies), Barcelona, Spain · 4 - Department of History and
Archaeology, University of Barcelona, Spain

The geographic and temporal diversity of Middle Paleolithic technological systems remains poorly understood, due to the limited
number of sites with long stratigraphic sequences associated with a reliable chronometric framework. Gruta da Oliveira [1-3] is
exceptional in this regard, particularly where the early parts of theUpper Pleistocene (MIS 5 andMIS 4) are concerned.Discovered
in 1989, the site was excavated until 2012 by J. Zilhão. Its 9 m-thick archeo-stratigraphic sequence is sealed by a thick colmatation
breccia and the stone tool assemblages found therein are of Middle Palaeolithic technology from top to bottom. Made on flint,
quartz and quartzite, these assemblages are associated with abundant faunal and microfaunal remains. Fragmentary Neandertal
fossils were also found in a number of stratigraphic units.

Combined with the results of radiocarbon, TL and U-series dating, stratigraphic constraints suggest that the upper part of the
sequence (layers 7-12) is of MIS-3 age, its middle part (layers 13-14) of MIS-4 age, and its lower part (layers 15-27) of MIS-5 age
[4-5]. In the interest of documenting diachronic techno-economic change across these phases, we present preliminary results of
our ongoing work on the unpublished lithic artefacts from the sequence (>29,000 items catalogued so far, and counting). We will
place special emphasis on the lower part of the sequence, for which the TL date obtained on burnt flints recovered in overlying
layer 14 (77±8 ka) provides a reliable terminus ante quem. Our conclusions are based on a taphonomical critique of the archaeo-
stratigraphy, based on the systematic intra-level and inter-level refitting of all quartzite artefacts (preferred over flint due their higher
“phenotypic” diversity, which makes for a higher rate of success in the identification of the original nodule of provenience). The
spatial distribution of the refit units (148 so far for layers 15-27, 213 so far for layers 8-13) is then used to (a) evaluate the degree of
post-depositional integrity of the stratigraphic units recognized in the field and (b) define layer groupings that are meaningful for
the purposes of assessing change through time.

As is common in the Middle Paleolithic of Portugal, the percentage of retouched tools, mostly notches and denticulates, is
very low throughout; typological analysis is therefore of little utility for the characterization of the Gruta da Oliveira assemblages.
This scarcity remains to be fully understood but can be related to raw-material procurement and the economy of the débitage,
ultimately determined by settlement-subsistence systems quite distinct from those documented in theMiddle Paleolithic elsewhere
in Western Europe. The Levallois method is well represented. Macro-tools — cleavers made on flakes, and hand-axes — are found
in low numbers in layers 19-17, but they are entirely missing above and below. This pattern suggests that their production is a
temporally discrete phenomenon and, hence, a distinctive feature of the late MIS 5 stone tool assemblages of the region, begging
the question of their relationship with the cleaver-yielding assemblages from Northern Spain and Southwestern France, which we
will discuss.

This work is supported by a Fyssen Foundation post-doctoral grant.

References:[1] Zilhão, J., Angelucci, D., Aubry, T., Badal, E., Brugal, J.-P., Carvalho, R., Gameiro, C., Hoffmann, D., Matias, H., Mauricio, J., Nabais, M., Pike, A., Povoas, L., Richter, D., Souto, P.,
Trinkaus, E., Wainer, K., Willman, J., 2013. A Gruta da Oliveira (Torres Novas): uma jazida de referência para o paleolítico médio da península ibérica, in: Arnaud, J., Martins, A., Neves, C. (Eds.),
Arqueologia em Portugal 150 anos. Associação dos Arqueólogos Portugueses, Lisboa, pp. 259-268.[2] Angelucci, D. E., Zilhão, J., 2009. Stratigraphy and Formation Processes of the Late Pleistocene
Deposit at Gruta da Oliveira, Almonda Karstic System, Torres Novas, Portugal. Geoarchaeology, 24 (3), 277-310.[3] Willman, J. C., Maki, J., Bayle, P., Trinkaus, E., Zilhão, J., 2012. Middle Paleolithic
Human Remains from the Gruta da Oliveira (Torres Novas), Portugal. American Journal of Physical Anthropology 149, 39-51.[4] Hoffmann, D., Pike, A., Wainer, K., Zilhão, J., 2013. New U-series results
for the speleogenesis and the Palaeolithic archaeology of the Almonda karstic system (Torres Novas, Portugal). Quaternary International 294, 168-182.[5] Richter, D., Angelucci, D., Dias, M., Prudêncio,
M., Gouveia, M., Cardoso, G., Burbidge, C., Zilhão, J., 2014. Heated flint TL-dating for Gruta da Oliveira (Portugal): dosimetric challenges and comparison of chronometric data. Journal of
Archaeological Science 41, 705-715.
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