10" International
Bone Diagenesis Meeting

Medrano®27:8 Isabel Caceres?’

1 Institut Catala de Paleoecologia Humana i Evolucié Social (IPHES-CERCA), Tarragona, Spain.
2 Universitat Rovira i Virgili, Tarragona, Spain.
3 Universidad de Granada, Granada, Spain.

4 PALEVOPRIM, Université de Poitiers and CNRS, Poitiers, France.

@ Introduction

Galeria site is located in the Sierra de Atapuerca (Burgos, Spain) and comprises five
lithostratigraphic units (GI-GV). Subunits Glla, Gllb, Gllla, Glllb, and GIV correspond
to the allochthonous infill lithic
chronologically framed within the Middle Pleistocene (MIS10-MIS7) [1-3].

containing abundant faunal and remains,

The site is interpreted as a natural trap, where hominins and carnivores exploited
animals that fell into the cavity. In the 1970s, a human mandible, later attributed to
Homo heidelbergensis [4], was recovered from the trench slope. However, its original
stratigraphic context remains unknown, preventing further interpretation for decades.

In this work, we investigate diagenetic trajectories to assess preservation differences
across the stratigraphic units [5]. Based on these results, we developed a machine
learning model using diagenetic parameters to recontextualize the human mandible

of Galeria site.
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M Material & Methods

We analyzed 150 cortical fossil bone samples from Galeria (30 per stratigraphic unit,

Glla to GIV). FTIR provided eleven diagenetic parameters: phosphate indices (IRSF,
FWHMv;PO,, 1118 and 1145 cm™ in the deconvoluted spectra attributed to HPO,;
1030 cm™ and 960 cm™ in the deconvoluted spectra attributed to highly and poorly
crystalline phosphate, HCP and PCP; OH/PO, at 630/605) and carbonate indices
(C/P at 1415/1010, C/C at 1455/1410, calcite/PO, at 712/1010). XRD yielded apatite

unit cell parameters and cell volume, while TEM provided information of crystal sizes

and morphologies. Assemblage differences were statistically assessed, and PCA

with correlation analyses reduced multicollinearity. Selected variables trained

machine learning models in R, enabling stratigraphic recontextualization of the

human mandible.
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3. Back-calculated Parameters & Statistics
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data for NNET
Cell volume [A3] = 530.53+0.08
HPO,1118 = 0.02+0.00
HPO,1145 = 0.32+0.04
PCP =0.04+0.00
HCP = 0.14+0.01

other data
IRSF =4.75+0.06
C/P =0.1440.01
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Kappa was used to select the optimal model using the Targest value.
The final values used for the model were size = 5 and decay = 0.1.
> new_sample
alll8 all4s
1 0.019 0.32 0.0403 0.144 530.526
> probabilities
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0.8926714
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cell predicted_class

GITa

GIV
0.07364779 0.03144103 0.002046593 0.0001932261
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Final Remarks

The human mandible is assigned to unit Glla with a probability of
0.9. This level dates to around 400 ka, making it contemporaneous
with the Sima de los Huesos population (Burgos, Spain).

The main differences between units result from the adaptation of
phosphate minerals to the burial environment. Dissolution—
(re)precipitation processes modify nanocrystals along two main
paths: one towards fluorine-containing apatites, and the other
towards hydroxylapatites.

Thus, we propose a fossil recontextualization model based on
bone diagenesis, stratigraphy, and machine learning, which is
applicable to other archaeological sites.
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