
Considering the controversy surrounding the issue of Neandertal
burials and problems raised concerning La Chapelle-aux-Saints,
we developed a twofold approach incorporating a field project
combined with the taphonomic analysis of the LCS1 skeletal
material.

Reevaluation of La Chapelle-aux-Saints
Excavations carried out along the cliff and at the entrance of
the bouffia Bonneval were designed to gather new information
for establishing a more general understanding of the prehistoric
occupation. Seven additional shallow north facing eroded cavi-
ties (SI Appendix, Fig. S2 and ref. 16), formed at the interface of
the Upper Hettangian limestone of the cliff and the Lower
Hettangian marl, were explored. In terms of morphology, these
closed cavities appear as small rock shelters rather than well-
developed karstic conduits. Features related to evolved karst
drainage system (i.e., water circulation) are absent on the walls
or the roof of the cavities, and the multiple test pits produced
only limited traces of endokarstic sediments. Therefore, shelter
formation appears mainly connected to (i) the opening of the
limestone/marl interface of the Jurassic cliff (17), (ii ) the retreat
of the cliff by regressive erosion, (iii ) the erosion and reworking
of autochthonous weathered sediments at the lithological in-
terface in the cliff, and (iv) the trapping of allochtonous sedi-
ments transiting along the slope.

Each of the rock shelters yielded Late Middle Paleolithic and
Upper Paleolithic materials. A Quina Mousterian industry was
identified in bouffia Bonneval and bouffia 102, Levalloisian
Mousterian was identified in bouffia Bonneval and bouffia 118,
and Mousterian of Acheulean Tradition (MTA) was identified
only in bouffia 118. Additionally, Châtelperronian artifacts were
recognized in bouffias 102, 129, and 137–140, whereas several
Upper Paleolithic artifacts (Aurignacian or Magdalenian ones)
were found in bouffias 102 and 129 (SI Appendix, Fig. S2). The
archaeological sequence for the Middle-to-Upper Paleolithic
transition in southwestern France is therefore represented at La
Chapelle-aux-Saints (18).

Major taphonomic processes affected the integrity of the
stratigraphic and archaeological units. Periglacial features (es-
pecially cryoturbation) were observed during excavation of all of
the bouffias. Furthermore, mixed deposits from hyena dens and
human occupations were also recognized at the Grotte du Noyer,
as well as at bouffias 102, 131–133, and 137–140 (SI Appendix,
Fig. S2). Finally, because the cliff limestone was eroded and
consequently retreated, parts of the cavities’ deposits were
probably affected and remobilized along the slope.

Only bouffia 118 produced preserved archaeological strata:
the lower level (C2) is clearly dominated by reindeer and is as-
sociated with a Denticulate Levallois Mousterian, whereas the
upper layer (Alpha) is rich in bovines and is linked to a MTA
industry (SI Appendix, Text S1 and Table S1). These two occu-
pations have been attributed, respectively, to marine isotopic stage
(MIS) 4 and MIS 3 based on biochronological data (SI Appendix,
Text S1 and Fig. S3). Moreover, the taphonomic analysis dem-
onstrates clear differences in the preservation of the faunal
material. Whereas the C2 remains are systematically stained by
Fe-Mn oxide deposits, those from layer Alpha, although free of
these modifications, are heavily weathered (SI Appendix, Table S2).
This information provides important contextual insights for the
Mousterian occupations at the bouffia Bonneval.

Excavations in the bouffia Bonneval took place in 2011 and
2012. Multiple test pits were placed in a 23.5-m2 area of the cave,
as well as on the slope at the cave’s entrance (Fig. 1). The
sediments were backfill of the Bouyssonies’ excavations both
inside and outside, except for small areas where in situ deposits
were identified inside the cave.

The marl substratum was reached 10 cm below the surface
layer in the cave, and 40 cm on the slope outside under the

backfill deposits from the older excavations. The excavated
sediments were rich in Middle Paleolithic artifacts similar to
those previously recovered by the Bouyssonies. The assemblage
is composed of numerous Levallois flakes and Quina scrapers
made from quartz, as well as from both local and nonlocal flint.
Bifacial shaping technology is also occasionally documented and
suggests the presence of at least two Mousterian components
(Quina and MTA). In the entire archaeological record of south-
western France, these two different chaînes opératoires are never
found in association and appear not to be contemporaneous
(18–20).

The faunal spectrum is dominated by reindeer, followed by
bovine, with carnivores being represented by wolf, fox, and
badger (SI Appendix, Table S3). Reindeer and bovine remains
exhibit two different preservation patterns; natural oxide color-
ation is significantly more frequent on the reindeer elements
than on bovine material, which in turn exhibits a higher fre-
quency of weathering modifications. These features strongly
suggest two different taphonomic histories for the two faunal
components. The combined results of the lithic and faunal anal-
yses support the hypothesis of two distinct Mousterian levels, one
dominated by reindeer and the second mostly composed of bo-
vine. As documented in the bouffia 118, the reindeer episode
would be the earlier one.

Therefore, the recovering of several preserved (i.e., unexca-
vated by previous archaeologists) areas is of prime interest. In
a sector of a square meter surface, located in the west part of the
entrance under a limestone collapse, an in situ deposit was
identified. Laying directly on the marl substratum, this deposit
corresponds therefore to the first recorded occupation of the

Fig. 1. Bouf� a Bonneval excavation map and burial pit position. Here,
differences in the cavity topography and in the localization of the burial pit
are linked to imprecision in the Bouyssonies’ drawing.
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