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Another sequence, same evidence: human presence at the end of the Pleistocene in America. The Toca
da Janela da Barra do Antonião, Piauí, Brazil

Christelle Lahaye1, Eric Boëda2, Ignacio Clemente-Conte3, Michel Fontugne4, Maria Gluchy5, Christophe Griggo 6,
Christine Hatté4, Amélie Da Costa2

1 - Bordeaux Montaigne University (France) · 2 - Paris Ouest University (France) · 3 - Departamento de Arqueologia y
Antropologia, Barcelona (Spain) · 4 - UMR8212 CNRS-CEA-UVSQ (France) · 5 - Rio grande do Sul University (Brazil) · 6 -
Savoie University (France)

The site of Toca da Janela da Barra do Antonião (TJBA) is situated in the calcareous massif of Antero, in the Serra da Capivara
National Park, Piauí State, Brazil. The entire rockshelter is more than 150m long, with few meters deep recesses. Part of the site
was extensively studied in the 1990s [1]. Our team begun a wide archaeological program in the region in 2008 [2,3], focusing on
different archaeological sequences. New archaeological excavations started in TJBA in 2013, at an extremity of the Toca, without
possible stratigraphic correlation with previous excavations. After 3 archaeological campaigns, the bedrock was not reached. At the
time of writing this abstract (April 2016), the site presents a 1.5 m thick chrono-cultural sequence, inside of which six sedimen-
tary layers and four archaeological levels were identified. All the four archaeological layers delivered lithic and faunal remains. The
two archaeological layers at the top of the sequence are separated by a thin sterile sediment layer, but present a cultural homogene-
ity, and both can be attributed to the Itaparica facies of the region. The two underlying archaeological levels are poorer in lithic
artefacts; the lithics can be divided in three categories: small artefacts on quartz, big artefacts on quartz, and hammers. These two
lower levels also delivered skeletal remains of a giant sloth corresponding to Eremotherium (megafauna); in particular, it seems that
certain bones were used to produce artefacts. Charcoal samples from the upper part of the sequence were radiocarbon dated. In ad-
dition, six sediment samples were collected from the profile for luminescence dating. Sand-sized (180-250 µm) and fine (20-41µm)
quartz grains were extracted from the samples and prepared following a standard chemical treatment. For all six samples, the quartz
OSL signal is bright, reproducible and dominated by the fast component, which indicates good luminescence characteristics for
obtaining accurate and precise ages. OSL measurements were performed on both multi-grain and single-grain aliquots. The ages
obtained for the two upper archaeological levels (Itaparica) correspond to the beginning of the Holocene. Conversely, the other
two archaeological levels are dated to the end of the Pleistocene.Thus, the Toca da Janela da Barra do Antonião constitutes the fifth
Pleistocene-Holocene chrono-cultural sequence studied by our team in the region [2,3,4]. As such, it provides new evidence of an
ancient human presence in South America, more than 20, 000 years ago.

References:[1] Guidon, N., Luz, M.F., Guerin, C., Faure, M., 1993. La Toca de Janela da Barra do Antonião et les autres sites paléolithiques karstiques de l’aire archéologique de São Raimundo Nonato
(Piauí, Brésil): état des recherches. Actes XIIème Congrès international Sciences préhistoriques et protohistoriques (Bratislava, septembre 1991), Bratislava, 3, 483-491. [2] Boëda, E., Lourdeau, A.,
Lahaye, C., Daltrini, F. G., Viana, S., Clemente-Conte, I., Pino, M., Fontugne, M., Hoeltz, S., Guidon, N., Pessis, AM., Da Costa, A., Pagli, M., 2013. The Late-Pleistocene Industries of Piauí, Brazil: New
Data, Paleoamerican Odyssey, Edited by Kelly E. Graf, Caroline V. Ketron, and Michael R. Waters, Center for the Study of the First Americans, Department of Anthropology, Texas A&M University,
College Station, 445-465.[3] Boëda, E., Clemente-Conte, I., Fontugne, M., Lahaye, C., Pino, M., Felice, G.D., Guidon, N., Hoeltz, S., Lourdeau, A., Pagli, M., Pessis, A.M., Viana, S., Da Costa, A., Douville,
E., 2014. A new late Pleistocene archaeological sequence in South America: the Vale da Pedra Furada (Piauí, Brazil). Antiquity 88, 927-955.[4] Lahaye, C., Hernandez, M., Boëda, E., Daltrini Felice, G.,
Guidon, N., Hoeltz, S., Lourdeau, A., Pagli, M., Pessis, A.-M., Rasse, M., Viana, S., 2013. Human occupation in South America by 20,000 BC: the Toca da Tira Peia site, Piauí, Brazil. Journal of
Archaeological Science 40, 2840-2847.
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Investigating locomotion from cranial base morphology and foramen magnum position in primates and
hominins

Federica Landi1, Antonio Profico1, Alessio Veneziano2, Isabelle De Groote2, Giorgio Manzi1

1 - Sapienza University of Rome · 2 - Liverpool John Moores University

Primates exhibit high variability in their locomotion. The main pattern adopted by each species is strictly connected to the sur-
roundings in which it moves and is part of its ecological niche. The way a primate moves influences its morphological evolution,
with limb proportions and long bone morphology often used as proxies for locomotion. Nonetheless, other skeletal structures
may have been involved in important locomotory adaptations during primate evolution. The skull base provides a substrate for the
growth of the brain and interlaces the neurocranium and the face. Also, it is directly connected to the vertebral column, which is
pivotal for locomotion.This cranial district, as well as the relative position of the foramenmagnum along the cranial base, are often
found in literature as crucial elements for the comprehension of locomotion in fossil hominins [1,2,3]. In this study we adopted a
Geometric Morphometric approach to investigate the capability of the cranial base morphology in discriminating between differ-
ent locomotory patterns in a broad sample of living primates,modern humans and fossil hominins.The dataset consists of 308 adult
specimens (males and females), for a total of 74 species. The sample is made of 3D surfaces obtained by computerized tomography.
The 3D landmark configuration used for the analysis consists of 17 landmarks which synthesize the morphology of the whole cra-
nial base.Three additional landmarkswere acquired (prostion, left orbital and opistocranion) in order to capture the position of the
foramen magnum along the Frankfurt plane. We tested for the multivariate correlation between cranial base shape/size, foramen
magnum position and locomotor categories . The observed correlations were corrected for the effect of phylogenetic relatedness.
The results showed that the shape of the cranial base and the position of the foramen magnum are not suitable for distinguishing
between different types of locomotion in primates, while the cranial base size exhibited a clear discriminating power, likely due to
the ecological importance of body size in primates. When modern humans and fossil hominins were included in the sample, the
same correlations did not appear clear, probably due to the small sample of bipedal species. Further studies including other fossil
hominins will help to clarify the results. This study suggests that cranial base morphology may have evolved as a non-specialised
structure in primates and is probably the result of the multiple connections it has in the skeleton. In addition, the occipital bone
and the position of the foramen magnum may not be as informative as previously thought for the interpretation of locomotion in
fossil hominins.

References:[1] Ahern, J.C.M., 2005. Foramen magnum position variation in Pan troglodytes, Plio-Pleistocene Hominids, and recent Homo sapiens: implications for recognizing the earliest Hominids,
American Journal of Physical Anthropology 127, 267-276.[2] Dean, M.C., Wood, B.A., 1984. Phylogeny, neoteny and growth of the cranial base in Hominoids, Folia Primatologica 43, 157-180.[3] Luboga,
G.G., Wood, B.A., 1990. Position and Orientation of the Foramen Magnum in Higher Primates, american journal of physical anthropology 81, 67-76.[4] Fleagle, J. G., 2013. Primate Adaptation and
Evolution: 3rd Edn. Academic Press.
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