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Abstract:

The La Ferrassie 1 (LF1) skeleton, discovered over a century ago, is one of the most
important Neandertal individuals in both paleobiological and historical terms. It is indeed
among the most complete specimens ever found and it has played an important role in
the interpretation of Neandertal anatomy and lifeways. LF1 was found in 1909, and has
been described as an adult male, of around 172 cm of stature and a body mass of 85 kg.
He was found in what was considered a funerary tip in a level with a chronological range
between 40 and 54 thousand years. This individual has been the subject of scientific
studies for more than 100 years, and the most recent ones, using cutting-edge imaging
technologies have provided additional important paleobiological and taphonomic
information. LF1 shows different pathological lesions, including fractures of the clavicle
and the femoral trochanter, degenerative pathologies in the spine and evidence of a
pulmonary disease (thoracic infection and/or carcinoma) which could have been the
cause of death.

Key words:
Human evolution, paleopathology, bone fracture, imaging methodologies, Homo

neanderthalensis.

Key Concepts:

o La Ferrassie 1 (LF1) was found in 1909 and was paramount at the beginning of
the 20 century to understand the adult Neandertal anatomy.

« LF1 was an old individual that survived to different traumas and lesions and was
finally interred by his group.
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« A pulmonary disease (thoracic infection and/or carcinoma) could have been the
cause of death.

. Despite having been the object of monographs in the past, recent studies have
described new fossils and new data on this individual.

Introduction

The La Ferrassie site complex, in Dordogne, is one of the best places for the study of
prehistoric humans. La Ferrassie is located near a limestone hill in the town of Savignac
de Miremont, five kilometers north of Le Bugue, in Dordogne, France. It includes three
sites: a small shelter, a cave and, the most famous, the big shelter (grand abri in
French). The grand abri is particularly significant for our knowledge of Neandertals and
their behaviour. The site preserves an important sequence that includes Mousterian,
Chatelperronian and Aurignacian levels (Delporte, 1984). In this last site, two fairly
complete adult and four partial skeletons were discovered during excavations led by
Louis Capitan and Denis Peyrony between 1896 and 1922. An additional partial
immature individual was found in 1970 and excavated in 1970 and 1973, during the field
work led by Henri Delporte at the site (1968-1973). The discovery of two adults, possibly
representing a male and a female, and five partial immature individuals of different
ages-at-death has provided the possibility to explore important paleobiological questions
such as variation, ontogeny and paleopathology (Heim, 1976, 1982a and b; Fennell and
Trinkaus, 1997; Balzeau and Rougier, 2013; Gémez-Olivencia, 2013; Gémez-Olivencia et
al., 2013, 2015). In addition, this site has contributed ample material to the debate on
Neandertal burials, as for five of the individuals it has been proposed that they were
buried in intentional pits, being one individuals covered by a stone and another was
associated with three stone artefacts (Capitan and Peyrony, 1909, 1910, 1911, 1920;
Maureille and Van Peer, 1998). Nevertheless, the interpretation of several aspects of the
burials as indicating that some Neandertals were intentionally buried is particularly
difficult due to a number of limitations. Some aspects of the archaeological record have
been used to recognise past acts or behaviours, including funerary activities, but their
interpretation as symbolic acts often remains disputable (Heim in Delporte, 1984).

Finally, it is also worth noting that the grand abri has also yielded five isolated dental
remains: three classified as Neandertals belonging to a minimum of two additional adult
individuals, one belonging to a modern human and the last one for which it has not been
possible to stablish its taxonomic affinities (Gambier et al., 1990; Gambier, 1992; Becam
et al., 2019).

La Ferrassie 1: the discovery

On September 17, 1909, a Neandertal skeleton, probably of a male and adult individual,
designated La Ferrassie 1 (LF1), was found in what Denis Peyrony, then in charge of the
excavations, considered a funerary pit contemporary to level C (Maureille and Van Peer,
1998). LF1 is associated with the Ferrassie facies of Mousterian. This individual was
found in a geological level dated between c. 40,000 £ 2,000 and 54,000 £ 3,000,
depending on the method used (Guérin et al., 2015).

Excavations more than a century old were carried out according to standards very
different from modern research with laser recording as we do today. The first skeleton of
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La Ferrassie was found when digging a trench several meters wide with shovel and
pickaxe, when some bones which were protruding from the profile were recognized as
humans. This led to the excavation of four meters of sediment above this individual in
just three days. Once these four meters of sediment were removed, it took another day
to clean the entire surface of the skeleton, which was done in front of the presence of all
the prehistorians invited for the event (Figure 1). Finally, another day was devoted to
make two large blocks of plaster surrounding the skeleton and to remove them from the
site. They were then sent to the National Museum of Natural History of Paris for a more
"fine" work of cleaning and excavation of the blocks (Figure 1). The excavated remains
were then reconstructed, although some errors were done in both vertebrae and ribs
(Gémez-Olivencia, 2013).

LF1 was lying on its back, with the head higher (less deep) than the pelvis and looking to
the left, with the right arm flexed on his right side, left arm more or less parallel to the
trunk on the left side and both legs flexed to the right (Figure 1). The publication of a
letter sent in 1926 by D. Peyrony to M. Boule, in charge of the study of the skeletons,
together with other impressions of the researchers who witnessed the unearthing of the
LF1 provided new information regarding the stratigraphy of the place where this
individual was found (Maureille and Van Peer, 1998). First, H. Breuil described LF1 as
laying on an apparently natural depression (Maureille and Van Peer, 1998). Something
not seen in the rest of the Mousterian levels was observed by both D. Peyrony and M.
Boule: small packets of yellow sand (from the lower level) mixed with the Mousterian
sediments associated with LF1 (and also LF2). The presence of this sediment coming
from the underneath level has been interpreted as evidence for the intentional burial in
funerary pits. Neandertals, digging the funerary pit for LF1 (and also LF2), removed
sediment from the underlying level and mixed with the sediment which would afterwards
fill the pit (Maureille and Van Peer, 1998). The recent taphonomic analysis of this
individual confirms the absence of surface alterations (i.e., absence of cut-marks or bite-
marks) on the bones in the LF1 skeleton. Moreover, the breakage pattern is that of bone
that has lost collagen, which would be consistent with the intentional burial of this
individual proposed by previous studies (Goémez-Olivencia et al., 2018).

The La Ferrassie 1 Neandertal individual

La Ferrassie 1 is a nearly complete skeleton that preserves all anatomical regions (Heim,
1976, 1982a; Fennell and Trinkaus, 1997). The fossil remains of LF1 are housed in the
collections of the Muséum national d’Histoire Naturelle (MNHN) at the Musée de
I'Homme. The recent study of the micro-CTs of the cranium has revealed that even the
most delicate ear ossicles from the right temporal bone (Figure 2) were preserved.

LF1 has been determined as a male based on greater sciatic notch morphology (Heim,
1982). The age at death of LF1 has been estimated to be between 40 and 55, and thus
has been classified as an old adult individual (see Heim, 1976; Trinkaus, 1995). The
assessment of the pubic symphysis is consistent with Todd's (1920) age phase X (50+;
White and Folkens, 2005, based on Meindl et al., 1985) in agreement with previous
estimations (Gémez-Olivencia et al., 2018). LF1 was a relatively tall individual for a
Neandertal with an estimated stature of 171-173.1 cm and a body mass estimation of 85
kg (Ruff et al., 1997: their supplementary information; Carretero et al., 2012).
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The pathological lesions

The pathological lesions and/or anomalies present in LF1 are related to trauma, aging
effects and a severe systemic disease that could have been related to the cause of death
(Figure 3). We will describe them anatomically.

Heim (1976) described the presence of alveolar mandibular abscesses related to a high
degree of dental attrition. In the vertebral column, the atlas (C1) presents a non-clinical
variant in the vertebral artery, called unilateral persistent first intersegmental artery,
which has no clinical consequences (Gémez-Olivencia et al., 2018). This was previously
diagnosed as an exostosis that has reduced the size of the left transverse foramen of
this vertebra (Heim, 1976). Despite the absence of ossification at the insertion point
(entheso-exostosis) of the anterior ligament on the ventral surfaces of the vertebral
bodies, and the absence of ossification of the ligamenta flava at the cranial and caudal
edges of the laminae, the amount of vertebral pathology displayed in LF1 is greater than
previously reported (Gémez-Olivencia et al., 2018), which includes exostosis, the
remodelling of different, articular facets and evidence of scoliosis. One rib from the left
side (the 6™ or 7™) also shows a bulge of unknown etiology (Gémez-Olivencia et al.,
2018).

The left clavicles is very different from the right one, as a result of a possible greenstick
fracture, with no displacement of the bone (Gédmez-Olivencia et al., 2018). Heim (1982a:
5) originally suggested that the slightly (~1 mm) longer right clavicle was consistent
with the hypothesis that this individual was left-handed. It is difficult to assess to which
extent the pathology and fracture detected on the left clavicle is responsible for its
slightly shorter length. However, data on humeral asymmetry are additional shows that
the right humerus is more robust than the left (Trinkaus et al., 1994), which suggests
that LF1 was right-handed. Moreover, the LF1 endocast displays a morphological pattern
of RF/LO fronto-occipital petalia that is more consistent with that present in right-handed
modern humans (Balzeau et al., 2012a, 2012b).

The pathology of the greater trochanter is probably an avulsion fracture which displaced
proximo-medially the detached portion prior to healing, and which also resulted in the
abnormal growth of bone in the trochanteric fossa (Dastugue, 1960; Trinkaus, 1985;
Fennell and Trinkaus, 1997; Gémez-Olivencia et al., 2018).

Finally, the skeleton shows bilateral periostitis on the distal femora and both proximal
and distal ends of the tibiae, the presence on at least one fibula and the possible
involvement of the right distal radius as a result of a systemic condition, likely due to
hypertrophic pulmonary osteoarthropathy (HPO) due to a thoracic infection and/or
carcinoma (Fennell and Trinkaus, 1997).

These pathologies likely did not occur all at the same time. The atlas is the only
congenital condition and for the rest of them it is difficult to assess the timing of its
onset. Gdmez-Olivencia et al. (2018) suggest that the two traumatic lesions (left clavicle
and right femur) are due to one or two events that occurred long before death, and
maybe early in life. On the other hand, the scoliotic and degenerative processes present
on the spine as well as the abcesses, likely occurred later and could have been the result
of ongoing degenerative and aging processes in which the femoral lesion could have
aided due to postural asymmetry. Finally, according to Fennell and Trinkaus (1997), LF1
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suffered the early stages of an acute form of HPO, which likely began 2-14 months
before death.

The end of the life of La Ferrassie 1

The lesions of LF1 would have likely affected his posture and appearance. The traumatic
lesion on the shoulder likely would have resulted in an asymmetrical external
appearance of the shoulders. The presence of scoliosis and osteoarthritis (based on the
osteophytes) suggests that the trunk of LF1 was not straight. In summary, it is likely
that LF1 showed differences in the physical appearance and posture reflective of an old
man that suffered various healed lesions plus ongoing problems resulting from
respiratory issues.

Maureille et al. (2008) proposed that due to his physical condition, LF1 was helped by his
group: “Son état physique implique qu'il fit pris en charge par son groupe”. Most of the
articles dealing with the presence of pathological lesions in fossil hominins discuss the
possibility of compassion being a component of the survival of these individuals, due to
altruistic help/tolerance offered by other members of the group (e.g., Lebel et al., 2001;
Lordkipanidze et al., 2005; Maureille et al., 2008). Inherent in these discussions
generally lies the concept that at certain point in human evolution, hominins acquired
social/solidarity skills similar to modern Homo sapiens that is, some behavioural
boundary was crossed that marks the starting point of humanity. This idea is also reliant
on the notion that some level of behaviour “fossilizes” and can be inferred from the
archaeopaleontological record. Dettwyler (1991) argued that the study of pathological
individuals is inductive and based on too many assumptions for the archaeological record
to answer, which does not mean that they are incorrect per se. DeGusta (2002) states
that the lack of comparative studies has led to proposals that are speculative. However,
the study of paleopathology in human evolution is still able to provide important hints on
human paleobiology, as long as its inherent limitations regarding group behaviour are
recognized.

La Ferrassie 1 in the Neandertal context

A few hundred sites have yielded Neandertal remains of along their c. 300,000 years of
life as a species. Among these fossils, about fifty cases correspond to quite complete
individuals, in about twenty sites. In Shanidar, (Iragi Kurdistan), nine bodies have been
discovered, seven in La Ferrassie, three in La Palomas, Spain, two in Spy (Belgium), in
Kebara and Amud (in the Mediterranean Levant), in Le Moustier (France), in Kiik-Koba
(Russia), in Dederiyeh (Syrian Kurdistan). Several additional sites have so far provided
isolated skeletons. Many of these discoveries are not very well dated. The oldest come
from the Mediterranean Levant and could be c. 100 thousand years old, maybe more
(Tabun C1; Griin and Stringer, 2000). Intriguingly, they show a similar chronology to the
oldest well dated modern human burials from Skhul and Qafzeh, also in the
Mediterranean Levant. Most are located in Western Europe and are probably less than
50,000 years old, although more direct datings are needed in order to proof this
particular. The detailed anthropological analysis of the individuals found shows that five
died around the time of birth and that there are many young children. Conversely, there
are basically no adolescents among these fairly complete bodies. These data are
challenging. There is indeed, starting in a particular moment of Prehistory, and in
relatively short period of time, more skeletons, sometimes almost complete and in
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anatomical connection, than for all previous periods in the human history. For most
researchers, the most parsimonious explanation, also based on geological and
taphonomic analysis is that the Neandertals began to bury (some of) their dead.

La Ferrassie 1 was an old man who suffered various healed injuries during his lifetime,
probably related to his hunter-gatherer lifestyle. He was also suffering from respiratory
problems when he was over 50 years old. Following his death, he was buried by other
members of his group in the La Ferrassie rock-shelter, a place repeatedly used by
Neandertals for millennia.
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Glossary:

Ear ossicles: Inside the middle ear, three bones contribution to the transmission of the
sounds. Their names are malleus, incus, and stapes (hammer, anvil, and stirrup).

Homo neanderthalensis: that is the species name of the Neandertal group. It was
proposed in 1864. Long discussion about the status has led to the more frequent use of
Neandertals (that should not be written with a h because of an orthographic revision of
the german language, only the original species name cannot change). Despite the
evidence of interbreeding with modern humans, their distinct morphology in many parts
of the skeleton warrant an specific name in paleontological terms.

Paleopathology: the study of the pathologies of past humans. This is a difficult field of
research as the patient cannot explain his health status and in the case of
paleoanthropology, the only available information concerns hard tissues.

Virtual Anthropology: Imaging methodologies have now a huge place in
paleoanthropological sciences. They allow the study of internal characteristics of fragile,
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rare and irreplaceable patrimonial object. The MNHN in Paris has its own high-resolution
imaging system dedicated to patrimonial and natural sciences, within the AST-RX
platform, UMS 2700 (http://www.ums2700.mnhn.fr/). Information about the imaging
dataset are available on https://3dtheque.mnhn.fr/.

Figures

Figure 1. Discovery of the La Ferrassie 1 Neandertal, view of the site (photo by M. Lucas
on September the 28", 1909) and during the cleaning of the block that contained the
neck and the head (photo by J.L. Heim).

Figure 2: The three ossicles of La Ferrassie 1, imaged thanks to AST-RX and
reconstructed in 3D at a resolution of 23.65 microns.

Figure 3: Schematic view of the skeleton of La Ferrassie 1 and the representation of the
different pathologies present in this individual. On the left we have represented the
traumatic lesions which consist in a fracture of the left clavicle and a fracture of the
greater trochanter of the right femur. In the center, we have represented the
periostitis/remodeling lesions which are, at least in the case of the limb and feet bones
related to a hypertrophic pulmonary osteoarthropathy. On the right, other lesions are
represented: i.e., the oral pathologies and the scoliosis of the vertebral column.
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