
I

European Society for the study of Human Evolution 
eSHe

9th Annual meeting
liège, Belgium, 19th-21st September, 2019 

Proceedings of the european Society for the study of Human evolution 8



Pecha Kucha Presentation Session 6, Friday 11:00

Palaeogenomic investigations at the Troisième caverne of Goyet, Belgium

Cosimo Posth1, Kathrin Nägele1, Isabelle Crevecoeur2, Cédric Beauval3, Hervé Bocherens4,5, Mietje Germonpré6, Asier
Gómez-Olivencia7,8,9, Patrick Semal6, ChristophWißing4, Hélène Rougier10, Johannes Krause1

1 - Max Planck Institute for the Science of Human History, Germany · 2 - UMR 5199-PACEA, CNRS, University of Bordeaux, France · 3 - Archéosphère, France · 4 - Department of Geosciences,
Biogeology, University of Tübingen, Germany · 5 - Senckenberg Centre for Human Evolution and Palaeoenvironment, University of Tübingen, Germany · 6 - Royal Belgian Institute of Natural Sciences,
Belgium · 7 - Departmento de Estratigrafía y Paleontología, Facultad de Ciencia y Tecnología, Universidad del País Vasco-Euskal Herriko Unibertsitatea (UPV/EHU), Spain · 8 - IKERBASQUE, Basque
Foundation for Science, Spain · 9 - Centro UCM-ISCIII de Investigación sobre Evolución y Comportamiento Humanos, Spain · 10 - Department of Anthropology, California State University Northridge,
USA

The main excavations at the Troisième caverne of Goyet in Belgium were conducted by Edouard Dupont in 1868 who identified
Palaeolithic human occupations later attributed to the Middle and Upper Palaeolithic. These are represented by an archaeologi-
cal record that spans theMousterian, Lincombian-Ranisian-Jerzmanowician, Aurignacian, Gravettian, andMagdalenian, and then
extends into the Neolithic and historic periods. Due to the lack of detailed documentation of the excavated materials, their asso-
ciation to a specific chronocultural context has been challenging. Morphometric and taphonomic analyses, combined with direct
radiocarbon dating as well as isotopic and genetic analyses, were used to assign human remains to either late Neanderthals or an-
cientmodern humans fromdifferent chronocultural groups. In 2016 the first palaeogenetic investigation ofNeanderthal specimens
from Goyet was published [1]. Taxonomic assignment was confirmed by performing hybridization capture of the mitochondrial
DNA (mtDNA) and later inspecting diagnostic mutations at nucleotide positions that distinguish modern humans from Nean-
derthals. Moreover, a phylogenetic reconstruction placed seven nearly complete mtDNA sequences from Goyet within the diver-
sity of late Neanderthal mtDNA. An around two-fold coverage nuclear genome was later sequenced from one of those individuals
(Goyet Q56-1) [2], revealing a high genetic similarity to other late Neanderthals that is well correlated to their geographical dis-
tance. Analyzing modern human remains retrieved at Goyet, mtDNA genomes were initially reported for two specimens directly
dated to the Aurignacian, five to the Gravettian, and one to the Magdalenian [3]. Aurignacian-related individuals were particu-
larly intriguing as they were found to carry mtDNA haplogroupM, which is almost entirely absent in present-day Europeans. For
Gravettian- toMagdalenian-related individuals, the shift fromU2/U5 toU8 haplogroups was detected locally - as in other regions
of Central Europe - likely influenced by the genetic bottleneck during the Last Glacial Maximum (LGM). Furthermore, nuclear
sequences of five modern human individuals from Goyet were produced through genome-wide targeted enrichment [4] revealing
local replacement between Aurignacian- and Gravettian-related populations. However, the genetic component associated with a
35,000-year-old individual (Goyet Q116-1) reappeared after the LGM, first in Spain and then in other European regions includ-
ing in aMagdalenian-related individual fromGoyet (Goyet Q-2).This individual was later found to be the best proxy for a genetic
component that was largely displaced in Europe from around 14,000 years ago onwards while surviving in high proportion among
Mesolithic individuals from Iberia [5]. Here we present new palaeogenetic data of Neanderthal and modern human individuals
from this iconic site. First, we expand the molecular taxonomic identifications with three additional Neanderthal specimens and
reconstruct their partial mtDNA genomes. Those confirm the general picture of a limited genetic diversity for late Neanderthals,
which is also apparent among the Goyet Neanderthals. Second, working on modern human remains, we produced new mtDNA
and nuclear data from fourGravettian specimens.They belong tomtDNAhaplogroupsU2 andU5, further extending the observa-
tion of bothmtDNA types being largely present in pre-LGMEurope.Moreover, their nuclear genomes provide additional evidence
for the genetic affinity between Gravettian-related groups across Europe, from the present-day regions of the Czech Republic to
Belgium and Southern Italy. In conclusion, the deep temporal range covered by the human remains from the Troisième caverne of
Goyet provides the unique opportunity to describe within a single archaeological site the major genetic transformations that took
place in Europe throughout the Middle and Upper Palaeolithic.
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The transition to food production, exploitation of ’secondary’ products (e.g., milk), and advances in cookware technology have af-
fected all aspects of human life. It has been hypothesized that the impact of dietary changes, particularly, the decreased functional
demands on the masticatory apparatus due to developments in food preparation techniques and softening of the food resulted in a
reduction of alveolar bone size and changes in mandibular shape [1-3]. Previous studies have supported this hypothesis by demon-
strating that mandibular shape is associated with masticatory muscle cross-sectional area (CSA, a surrogate for muscle force) [2,3].
Accordingly, larger CSAs are associated with a wider, more trapezoidal ramus, massive coronoid, rectangular body and a more
curved basal arch. Whereas mandibles with small CSA are characterized by a tall and narrow ramus (more like a parallelogram)
with a pointed coronoid, triangular body and a more triangular basal arch [3]. It has been shown previously that agriculturalists
(softer diet) had relatively short andbroadmandibleswith a tall, angled ramus and coronoid process, whereas hunter-gatherer popu-
lations (harder diet) have relatively long and narrowmandibles with a short, upright ramus and coronoid process [4]. In the present
study, we aimed to focus on subtle temporal morphological changes of the mandible during the terminal Pleistocene-Holocene
Levant and examine whether they were associated with reduced loadings on the masticatory system. By using a three-dimensional
geometric morphometric (GM) approach we examined the mandibular shape of four Levantine prehistoric populations: Natu-
fian hunter-gatherers (14,900-11,750 cal BP; n=10), Pre-potteryNeolithic early farmers (12,175-8,450 cal BP; n=6), Chalcolithic
farmers (6,500-5,500 cal BP; n=9), Roman-Byzantine (n=16), and a modern population (n=63). Changes in mandibular form
and shape were analyzed using the Procrustes-based geometric morphometric method. Univariate and multivariate analyses were
carried out to examine differences in size and shape between the studied populations. Our results reveal considerable temporal
changes in mandibular shape throughout the Holocene Levant, mainly between the pre-agricultural population (the Natufian)
and the succeeding ones, and between the post-industrial population (the Modern) and the pre-industrial populations. We have
followed changes inmandibular size and shape during the entireHolocene, includingmodern populations, in a restricted geograph-
ical region. A tendency for a reduction in mandibular size was identified between the pre-agricultural population and the farmers.
Most regions of themandible underwent shape changes.These results are supported by previous studies demonstrating similar vari-
ations in mandibular shape between hunter-gatherers and farmers in other geographical regions [4,5]. In conclusion, substantial
changes in mandibular shape occurred throughout the Holocene Levant, especially following the agricultural revolution. These
changes can be explained by the “masticatory-functional hypothesis”.
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