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The main excavations at the Troisieme caverne of Goyet in Belgium were conducted by Edouard Dupont in 1868 who identified
Palacolithic human occupations later attributed to the Middle and Upper Palaeolithic. These are represented by an archaeologi-
cal record that spans the Mousterian, Lincombian-Ranisian-Jerzmanowician, Aurignacian, Gravettian, and Magdalenian, 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-
cient modern humans from different chronocultural groups. In 2016 the first palacogenetic investigation of Neanderthal 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 haplogroup M, which is almost entirely absent in present-day Europeans. For
Gravettian- to Magdalenian-related individuals, the shift from U2/US to U8 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 a Magdalenian-related individual from Goyet (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 palacogenetic 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 four Gravettian specimens. They belong to mtDNA haplogroups U2 and US, further extending the observa-
tion of both mtDNA types being largely present in pre-LGM Europe. 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 Troisi¢me caverne of
Goyet provides the unique opportunity to describe within a single archacological site the major genetic transformations that took
place in Europe throughout the Middle and Upper Palacolithic.
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