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TRACK-MAKING GROUP COMPOSITION

Results:

The estimated statures correspond to the different age classes: from children to adults. The majority of the footprints (15/31, 48%) correspond to adolescents, 9 footprints (29%) correspond to adults and 7 prints (23%) correspond to children, aged 6 to 10 years.

From footprint length to stature

Methods: A stature was estimated from the length of each of the 31 longitudinally complete footprints. An average stature was calculated from 3 relationships: the average ratio of 15% between foot length and stature and two relationships defined in previous experimental studies conducted on barefoot prints made in substrates similar to that of Matalascañas by habitually shod 1 and unshod 2 individuals.

Results:

The footprint lengths range from 14 to 29 cm (mean: 21 cm) and correspond to statures between 104 and 188 cm (mean: 144 cm). Half of the estimated statures are between 130 and 150 cm.
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Hominin footprints represent brief moments of life, an unusual time scale for studies in human evolution. They reflect not only the locomotor behaviors but also the biological features (stature, age, body mass) of the individuals who made them. However, despite numerous discoveries over the past decade, footprints are relatively rare compared to the more common skeletal remains or archaeological artifacts. This rarity is particularly important for Neandertals since only 5 sites have so far yielded footprints attributed to this taxon.

In this context, 87 footprints were discovered in a coastal dune environment at Matalascañas near Almonte, in southwestern Spain. These footprints were discovered in June 2020 as a consequence of the intense winter storms and the spring tidal ranges. Left more than 100,000 years ago and thus attributable to Neandertals, these footprints and their study could provide important information on the individuals who made them.

This poster reports the study of the Matalascañas footprints in order to characterize the composition (stature, age) and the size of the group who left them.

Aim of the study CHRONOSTRATIGRAPHIC CONTEXT

The Hominin Trampled Surface is composed of fine to medium grained sand within a silty matrix giving a cohesion that allowed the formation and preservation of the footprints before being covered by aeolian sediments.

This surface is part of a long stratigraphic sequence composed by aeolian units previously studied by Zazo et al [START_REF] Zazo | Landscape evolution and geodynamic controls in the Gulf of Cadiz (Huelva coast, SW Spain) during the Late Quaternary[END_REF] . The lower units, from U3 to Ps2, date from the Late Pleistocene. The ichnological surface corresponds to the upper surface of the Ps2 paleosol underlying the U1 unit.

The stratigraphic position of the footprints implies that they were made during MIS5 since Ps2 and U1 date from this isotopic stage 3 . More precisely, the date of the footprints is close to the date of the formation of the U1 unit that had covered the footprint surface. The formation of this unit was dated by OSL to 106,000 ± 19,000 years [START_REF] Zazo | Landscape evolution and geodynamic controls in the Gulf of Cadiz (Huelva coast, SW Spain) during the Late Quaternary[END_REF] .

On the basis of this dating, the Matalascañas footprints can be attributed to Neandertals, the only taxon known in Western Europe during this period. The 87 footprints (41 left and 46 right footprints) were discovered within a single surface called Hominin Trampled Surface (HTS). Although the morphological variation of the footprints is significant, which is common in dune context, they clearly reflect the anatomical features of the hominin foot: a rounded heel, a longitudinal arch, relatively short toes and an adducted hallux. Of the 87 footprints, 31 are longitudinally complete from the base of the heel to the tip of the hallux. Until now, 4 pairs of consecutive footprints were identified, the rest of the footprints are considered isolated.

Stratigraphic position of the footprints within the Matalascañas sequence

Descriptions, measurements, photos and schematic drawings of the footprints were made directly in the field. An Unmanned Aerial Vehicle (UAV) was used to locate the footprints and photograph them. Detailed photographs of the best-preserved footprints were used to obtain 3D photogrammetric models with the software Agisoft Metashape Professional (v.1.5.1). Solid, depth-colour and contour lines images were produced with the software Paraview (v.4.4).

CONCLUSION

The Matalascañas footprints represent an important assemblage with regard to the great rarity of Neandertal footprints that had been found only in 5 sites.

The study of these footprints revealed that they had been left by at least 3 individuals representing the different age classes: child, adolescent and adult.

The footprints being oriented towards an adjacent surface (Matalascañas Trampled Surface) where animal tracks (deer, aurochs, waterbirds…) were discovered 4 , they could reflect hunting behavior. However, the presence of at least one child between 6 and 10 years old raises questions about their participation (learning, active participation…) to this potentially dangerous activity. Future studies on the Matalascañas footprints could provide precious information on the behavior of Neandertals, and in particular the youngest among them. 

Position and orientation of the Neandertal footprints in relation to the surface with the animal tracks

  For each of the 31 longitudinally complete footprints, an age class was determined from the stature estimates by placing these estimates on a curve representing the growth of Neandertals (stature vs. age) defined thanks to estimates on osteological material 1 .

  Matalascañas footprints (black scale bar: 5 cm) Depth map of one of the Matalascañas footprints(black scale bar: 5 cm)

  As most of the Matalascañas footprints are isolated, we used experimental data about the intraindividual dispersion of footprints in order to estimate a Minimum Number of Individuals from the 31 footprint length (L). According to this data 1 , the maximum intraindividual deviation from the mean footprint length is 12.8%. Thus, if the range [L x (1-0.128); L x (1+0.128)] of a footprint does not overlap the analogous range of another, then they were made by different individuals.Results:The 31 longitudinally complete footprints correspond to a minimum number of 3 individuals. From the age classes and statures previously estimated, these footprints can be associated to at least 1 child, between 6 and 10 years old, 1 adolescent or small adult and 1 adult male based on the known sexual dimorphism in Neandertals. Individual #1: Child (6-10 years) Stature: 104-126 cm Individual #2: Adolescent or small adult Stature: 126-154 cm
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