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Introduction

The site of Regourdou is located near the town of Montignac-sur-Vézére (Dordogne,
France; fig. 1), on the left bank of the Vézére valley, at the top of the hill where Lascaux
cave also opens. The human remains discovered there are part of the history of
prehistoric sciences in the Southwest of France at the beginning of the second half of
the twentieth century, namely (i) an accidental unearthing in 1957 under highly
destructive conditions (Piveteau 1959), (ii) discoveries during difficult scheduled
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excavations from 1961 to 1964 under the direction of Eugéne Bonifay (Bonifay, 1964,
1965, 2002; Bonifay and Vandermeersch 1962; Bonifay et al. 2007; Piveteau 1963) and
(iii) discoveries in the mid-2000s of new human remains in the faunal collection
acquired by the National Museum of Prehistory (NMP) (Madelaine et al. 2008; fig 2).

The present contribution represents an update of the inventory of the human remains
coming from, or supposed to come from (see below), this site. No fewer than 59 new
bone fragments or complete bones were found; they will be briefly described below.

It is also interesting to note that according to various previous researchers (Piveteau,
1959, 1963, 1964, 1966; Trinkaus 1975; Vandermeersch and Trinkaus 1995), the presence
of two Neanderthal individuals has been assumed on the basis of (mainly) an articular
asymmetry between the right talus (marked "Regourdou G3 63") and the right
calcaneus (marked "Reg 35 ou R = G1 35 ") attributed to Regourdou 1. Both were
unearthed during the excavations directed by E. Bonifay. This hypothesis seems all the
more relevant as the articular symmetry of these two bones is very good in modern
Humans (Villena y Mota 1997). In the following contribution, we present two new
unmarked calcanei: a right one and a left one, leading to a total of three bones of this
type in the collections of the site. Therefore, the new discoveries confirm the presence
of at least two individuals in Regourdou.

1 - New human remains attributed to Regourdou 1

For simplicity, in the remainder of this publication, for the vertebrae and ribs, we have
retained below the inventory numbers proposed by Gémez-Olivencia et al. (2013a,
2013b).

Vertebral fragments

All the new elements have been attributed to Regourdou 1; some have been
reassembled and are presented with the skeleton in the Musée d’Art et d’Archéologie
du Périgord (MAAP). Moreover, we have published (Gdmez-Olivencia et al. Ibid) a
complete inventory and metric analysis of these vertebrae.

First cervical vertebra (V#ai+V#ay; NMP collection; fig. 3). The atlas is now represented by
the anterior and posterolateral right two-thirds of the complete bone. Two bone
fragments (including the anterior arch) have been refitted. The anterior tubercle is
preserved as well as the articular facets and the right transverse lamina. Again, fresh
breaks are visible at the ends of the existing parts.

Fragment of neural arch of the 6™ cervical vertebra (V#ah; NMP collection; fig. 3). It comes
from the same batch of remains that those among which coxal fragments and some
elements of the trunk were found. It is marked “Reg. n° 37", which ensures that it was
unearthed during the 1957 rescue. It is represented by the right and left vertebral
laminae and half of the spinous process of a cervical vertebra. Its maximum dimensions
are 27 mm dorsoventrally and 28.3 mm mediolaterally. This is more specifically the 6"
cervical vertebra identified by Piveteau (1966) since this new fragment refits perfectly
with the preserved portion of this vertebra, known since 1957.

Distal extremity of the spinous process of the 7t cervical vertebra (V#al; NMP collection; fig.

3). This unmarked part is an extremity of the spinous process of a cervical vertebra. It
refits very well with the preserved part of the 7th cervical vertebra of Regourdou 1
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(Gomez-Olivencia et al. 2013a) that was identified by Piveteau (1966 - p. 191, fig. 50) as
the first thoracic vertebra.

Left fragment of neural arch of the first thoracic vertebra (V#ap; NMP collection; fig. 4). This
part is marked «entre 51 et 47» (“between 51 and 47”) and preserves part of the pedicle,
the transverse process and the superior articular facet. It has at least one area of fresh
breakage, but the marking ensures that this fragment was found in this state during
the rescue excavation.

Fragment of right lamina of the first thoracic vertebra (V#ba; NMP collection; fig. 4). This
part is not marked and is roughly quadrangular in shape. It is light in colour and
corresponds to a right lamina fragment with the inferior articular surface. The
articular congruence with the second thoracic vertebra allows us to assume that we are
dealing with a fragment of the first thoracic vertebra.

Neural arch of the 7 thoracic vertebra (V#ak; NMP collection; fig. 4). It is the posterior
part of the vertebral left and right laminae (less well preserved) with the preserved
inferior articular facets of a thoracic vertebra. The spinous process is broken at the
root. This fragment is not marked but comes from a bag identified as "bone fragments
without location = Sep?.” It refits with another fragment and corresponds to part of the
7th thoracic vertebra known by a significant part of its body (Gomez-Olivencia et al.
2013a), an object marked "Reg D." This body could match the third thoracic vertebra
mentioned (but not described) by Piveteau (1966 - p.172).

Superior articular process of the 7 thoracic vertebra (V#an; NMP collection; fig. 4). This
small unmarked quadrangular fragment corresponds to the left pedicle and the
superior left articular facet. It refits with a fragment from the original collection.

Superior articular facet of the 10 thoracic vertebra (V#av; NMP collection; fig. 4). This small
fragment, which is not marked, corresponds to an articular facet. It refits with a neural
arch fragment from the original collection.

Neural arch of the 11 thoracic vertebra (V#aj; MNP collection; fig. 4). These are the right
and left vertebral laminae with well-preserved inferior articular facets of a thoracic
vertebra. Unfortunately the spinous process is broken at the root. This fragment is not
marked. It refits with a vertebra known since 1957. The latter must have been
considered by Piveteau as a thoracic vertebra "placed towards the end of the series"
(Piveteau 1966, p. 191). We are assuming that this is the 11*h (Gomez-Olivencia et al.
2013).

Fragment of neural arch of the 12 thoracic vertebra (V#aq+V#ar; NMP collection; fig. 4).
This is: (i) the right vertebral lamina with the right superior articular facet, (ii) the
right pedicle and (iii) a portion of the right inferior articular facet and the root of the
spinous process of a thoracic vertebra. This element is represented by two fragments
that refit together and that are marked "Regourd Sep. 1957 n® 52 "(V#ar) and « 58 axe
32 poteau » (“58 axis 32 post”) (V#aq). Therefore, they were found in the rescue
excavation of the human deposit. For now, the fragment represented by V#ar refitted
with V#aq does not refit with the body of one of the thoracic vertebrae found with the
skeleton kept at the MAAP. But the morphology of the fragment and the position of the
articular facet with the head of the rib relative to the root of the transverse process
lead us to assume that it is a fragment of the 12" thoracic vertebra.

Left transverse process of thoracic vertebra (V#au; NMP collection; fig. 5a). The object is
whole and shows slight erosions. It is marked "Reg. N° 51," which ensures that it was
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unearthed in 1957. Its root is broken and we cannot be certain of the old age of the
break.

Left transverse process of thoracic vertebra (V#am; NMP collection; fig. 5b). The object is
less complete than the previous one. It is not marked. Its root is broken (old fracture?).

Transverse process of thoracic vertebra (V#ao; NMP collection; fig. 5c). This small
quadrangular fragment is not marked. It has a small portion of articular facet with the
head of the rib. It is with certainty a fragment of right transverse process of a thoracic
vertebra.

Superior articular process of a thoracic vertebra (V#as; NMP collection; fig. 5d). This small
fragment is marked "58 axe 32 poteau" (“58 axis 32 post”) and thus was unearthed
during the 1957 rescue excavation. It corresponds to a quadrangular lamina fragment,
from a thoracic vertebra, with the superior right articular facet.

Spinous process fragment of a lumbar vertebra (V#ax; NMP collection; fig. 6). This object is
marked"n° 47, 48, 49" and was unearthed in 1957. It is a fragment of spinous process of
lumbar vertebra with fresh breaks.

Root of the spinous process of a lumbar vertebra (V#at; NMP collection; fig. 6). This small
fragment is marked "Reg. No. 51." It was discovered in 1957. It is probably the root of
the spinous process of a lumbar vertebra. The short craniocaudal height of this root
would rather plead for a fourth or fifth lumbar vertebra.

Fragment of thoracic or lumbar vertebral body (V#aw; NMP collection; fig. 6). This small
fragment is marked "Reg. No. 47 "and was unearthed in 1957. Its small size does not
allow its anatomical determination.

Fragment of the first coccygeal vertebra (V#az; NMP collection; fig. 6). This small fragment
is not marked. It represents the upper surface of the vertebra.
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Figure 1 - Location of the Regourdou site.
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Figure 2 - The Regourdou 1 skeleton as presented at the Musée d’Art et d'Archéologie du Périgord
after 2008. Picture Bernard Dupuy, MAAP collections, City of Périgueux.
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Figure 3 - Cervical vertebrae: atlas (V#ai+V#ay), neural arch of the 6th, tip of the spinous process of
the 7th.

Figure 4 - Principal thoracic vertebral remains. Fragment of left side of neural arch of 1st thoracic
vertebra (V#ap). a: posterior view,b: superior view ; fragment of right lamina of 1st thoracic vertebra
(V#ba), c: posterior view, d : anterior view; neural arch of 7th thoracic vertebra (V#ak), e: posterior
view, f: anterior view ; left superior articular process of 7th thoracic vertebra (V#an), g: lateral view,
h: medial view; superior articular surface of 10th thoracic vertebra (V#av and i), neural arch of 11th
thoracic vertebra (V#aj and j), posterior view; fragment of neural arch of 12th thoracic vertebra
(V#aq+V#ar), k: posterior view, I: medial view.
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Figure 5 - Additional remains of thoracic vertebrae. a: left tranverse process, b: left transverse
process, c: transverse process,d: superior articular process.

Rib fragments

Some have been identified by BM and SM during the winter 2008. Then AGO increased
this inventory by isolating many other fragments. He also looked for refits and was
thus able to specify the number and side of several ribs. All of these new remains are
illustrated in the synthetic inventory of figure 7 and on figures 8, 9 and 10.
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Figure 6 - Additional vertebral remains. V#ax: spinous process of a lumbar vertebra, V#at: root of
the spinous process of a lumbar vertebra, V#aw: fragment of a lumbar or thoracic vertebra body,
V#az: body of the first coccygeal vertebra.

Ribs for which a number is proposed

Second right rib (R#y; NMP collection; fig. 8). This fragment is 44 mm long. It is basically
the part with the neck, preserving half of its length, the tubercle and the associated
articular facet. The head of the rib is missing and 2 cm of the body is preserved along
its anterior side. The morphology of the head and the curvature certifies that this is
one of the first two ribs, and according to the state of conservation of the Regourdou 1
trunk, it can only be that of the second (the first two ribs are fully preserved except for
their heads). It is not marked and, at both ends, the breaks are fresh.

(R#ae; NMP collection; fig. 8). This 15 mm long fragment likely is the sternal end of the
second right rib. It shows a fresh fracture at its vertebral end. It is not marked.

Second left rib (R#t+R#al; NMP collection; fig. 8). This 65 mm long object represents a
substantial part of the body of a low number left rib. It is marked "Regourdou Sep. 1957
sur le bloc ol était la p. droite de la md” (“Regourdou Sep.1957 on the bloc on which
the right p. of the md was”). It consists of several small fragments that refit and the
breakages are fresh at both ends. This piece also refits with other fragments of a 2™ left
rib to form a nearly complete bone except for the sternal end.

Third left rib (R#s; NMP collection; fig. 9). This fragment, 42 mm long, refits with the
vertebral end of the 3 left rib of the original collection and its morphology is
consistent with that number. It is marked "Reg Sep. 195 No. 18." The "7" of 1957 is
absent due to recent erosion. The object shows fresh fractures on both sides.

Fourth right rib (R#ab+R#ac; NMP collection; fig. 9). These are two refitting rib
fragments. The first one (R#ab) marked "No. 47-48-49" shows half of the articular facet
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of the tubercle and a part of the body before the angle of the latter. The second
fragment (R#ac) is identified "Reg Sept 1957 No. 47-48-49." This is the entire angle of
the rib as well as a few cm of the body. We associate these two fragments to the 4" right
rib. Both ends show fresh breaks.

(R#an+R#am; NMP collection; fig. 9). This 87 mm long fragment, consisting of two
unmarked pieces, shows part of the body of a right rib. Its curvature and morphology
indicate that it would be the 4" rib.

(R#z; NMP collection; fig. 9). This is an unmarked 69 mm long fragment, consisting of
two pieces (a very small one at one end), which represents part of the body up to the
sternal end of the rib. It refits with R#an+R#am but the small surface between the two
fragments would make the reconstructed body too fragile.

Sixth(?) right rib (R#ap+R#aq; NMP collection; fig. 9). This 53 mm long fragment is
formed by two pieces. The vertebral end (R#ap) is marked "sous os 47" (‘under bone
47”) and the sternal end (R#aq) is marked "No. 47 48 49." It represents a part of the
angle of a right rib, of medium number, possibly a 6 rib.

Seventh (?) right rib (R#ad+R#ah+R#, NMP collection; fig. 9). This fragment of a rib body is
148 mm long. It is made of four pieces. The most vertebral (R#ad) is not marked. The
following (R#ah) is marked "Reg No. 47" and the last two (R#ak) are marked "No. 47 48
49 ". We consider we are in the presence of a part of right rib of intermediate number
(5 to 9), possibly a 7t rib with fresh breaks on both ends. Note that the most sternal
part of the rib shows a particular swelling (fig. 10). The micro-CT recording allows
underlining the existence of an abnormal porosity in the compact portion of the
external side of the body.

A recent review has also allowed us to refit the R#af fragment (NMP collection; fig. 8) at
the sternal end of the 7t right rib. R#af is 44 mm long. It is marked "Regourdou sép.
1957 groupe 55." This object tells us that, during the rescue excavation of October 1957,
some objects were collected as batches, information one could have guessed when
reading the field notes written by Francois Bordes. This explains why some bones have
the same numbers.

Ninth (?) left rib (R#aa; NMP collection; fig. 9). This 54.5 mm long fragment identified
"Regourdou sous le femur" (“Regourdou under the femur”) would potentially represent
the angle of the 9t left rib whose large cranio-caudal diameter at the posterior angle is
close to that of Kebara 2.

Eleventh right rib (R#w; NMP collection; fig. 8). This fragment is not marked. It measures
21.9 mm long and represents the sternal end of the 11* right rib. It refits together with
the R#p+R#q piece (11" right) marked "Reg 1957 sepult 51" and thus completes this 11t
rib. Therefore this group makes a third nearly-whole rib of this individual.

Twelfth right rib (R#u; NMP collection; fig. 8). This fragment of body rib measures 45 mm
long. 1t is marked "Regourdou Sept 1957 No. 52". There is at least one fresh break at the
level of the vertebral end. Depending on the low cranio-caudal height of the body in
relation to its thickness, we assume we have a 12" right rib. This robustness of the 12t
Neanderthal rib was indeed underscored by Franciscus and Churchill (2002) on
Shanidar 3 and is also observable on La Ferrassie 1 (AGO, pers. obs.).
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Figure 7 - Schema, likely position of new costal remains.
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Figure 8 - Diverse rib fragments. R#t+R#a: right 2nd rib, R#ae: right 2nd rib, R#y: right 2nd rib, R#u:

right 12th rib, R#af: left 11th rib, R#w: right 11th rib, R#x right 5th-10th rib, R#v right 5th-10th rib.
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Ribs with uncertain number

Right rib (R#x; MNP collection; fig. 8). It is the head and a small portion of the neck of a
right rib whose number can be from the 4t to the 7t rib. This fragment is 32 mm long.
It is not marked. The articular facet with the body of the vertebra does not show any
pathology. The fracture at the level of the tubercle is fresh.

Right rib (R#v; NMP collection; fig. 8). This fragment of a head, 27 mm long, belongs to a
right rib that can be from the 5% to the 10t rib. It is less complete than the previous
one. It is marked "No. 47 48 49" and unfortunately has a fresh break at the neck.

5t or 6" left rib (R#ag; NMP collection; fig. 9). This fragment is the part of the body
between the articular facet (with the vertebral transverse process) and the angle of a
left rib (5% or 6). It is 45 mm long and is not marked.

Left rib (R#ao; NMP collection; fig. 9). It is a portion of the body (55 mm long) from a left
rib of medium number (3" to 9t") marked "entre n¢ 51 et 47" (“between No. 51 and 477).

Left rib (?) (R#ai; NMP collection; fig. 9). This fragment of a rib body is 41 mm long. It is
marked "Reg. Sep. 1957 derriére la md” (“Reg. Sep. 1957 behind the md”). This is, we
believe, a piece of left rib (?) of intermediate number (3" to 8'"). It shows fresh breaks
on each side.

Indeterminate rib (R#aj; NMP collection; fig. 9). This body rib fragment is 47.5 mm long, It
is marked “58 axe 32 poteau” (“58 axis 32 post”). It shows fresh breaks on each side. As
the number and the side cannot be determined, we randomly positioned it at the 5t left
rib on figure 7.

Note that we have isolated 16 other fragments in the collection of the NMP (fig. 11) that
could be connected to the trunk of Regourdou 1 but for which we are not yet
completely sure of the human diagnosis. Two of them are marked "Reg N 51" and
"entre 51 et 47" (“between 51 and 477).
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Figure 9 - Diverse rib fragments. R#ad+R#ah+R#ak: right 7th rib, R#ap+R#aq: right 6thrib,
R#an+R#am+R#z: R#ab + R#ac: right 4th rib, R#s: left 3rd rib, R#aa: left 9th rib, R#ag: left 5th-6th
rib, R#ao: left 3rd-9th rib, R#ai: left 3rd-8th rib, R#aj: left 5th (?) rib.

Figure 10 - Right 7th rib, cranial view (top), anterior view (middle), location and microscanned
cross- sections showing pathological condition. Ext = exterior, Int = interior.
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Sternum (MAAP collection)

This is a fragment showing the left lateral half of the 4" and 5% sternebrae that are
fused (fig. 12). This fragment is marked "58 axe 32 poteau" (“58 axis 32 post”).
Therefore, it was discovered during the rescue excavation in October 1957. The lateral
/ inferior edge of these two sternebrae is eroded. A break that does not seem recent
affects the medial area of the 4 sternebra while for the 5% we have at this level a
smooth edge, probably reflecting the existence of a sternal foramen.

Together with the body of the sternum (fused sternebrae 2 and 3) and the manubrium
(discovered among the fauna by J. Bouchud) described by Vallois (1965, 1976) and
Gomez-Olivencia et al. (2012), it is one of the best preserved sterna for Neanderthals
(McCown and Keith 1939; Franciscus 1989).

Upper limbs

Coracoid process of a left scapula (NMP collection). It was isolated by one of us (AGO)
among the remains of layer 5 (fig. 13). It is not marked. The process is complete and in
excellent condition. It shows no pathology. It is broken at the root and the fracture
seems old.

According to Voisin (2000 - p. 394) "there are no major differences in morphology or
orientation of the coracoid process of modern humans and Neanderthals. At the most, this
process is more robust, and the central thinning more marked in Neanderthals." By the height
of its root, we believe that this process was clearly individualized from the scapulo-
humeral articular complex. Therefore it is not easy to associate this piece to the
Neanderthal taxon, even if we believe this is the simplest hypothesis as well as that of
attaching it to Regourdou 1 (but it may be noted that the patina is darker than most of
the bones belonging to this individual).

Fragment of distal extremity of a left ulna (MAAP collection; fig. 14). This fragment, marked
"Reg. N 51" corresponds to the anterior side of the ulnar head (distal end) on which a
portion of the articular facet for the radius is visible. The state of preservation does not
allow observing the styloid process.

Right trapezoid (NMP collection; fig. 15e). This carpal bone is complete apart from small
areas where the compact bone surface is eroded on the dorsal side and on part of the
palmar side at the top of the articular facet with the first metacarpal. It is not marked.
It is symmetrical to the left bone found in Regourdou 1 (fig. 15f). As the hand is in
palmar view, the tubercle projects strongly forward and around its median plane. This
trapezoid has a very similar morphology to the left one of Kebara 2 (Vandermeersch
1991).

In Neanderthals, the expression of this tubercle, the position of the articular facets,
especially that of the scaphoid, give the trapezoid a very distinct morphology from that
of current or modern humans (Musgrave 1971; Vandermeersch 1981). Finally the
projection of the tubercle and that of the hamulus on the hamate allowed the
formation of a very large carpal tunnel. All of these characteristics must have been
accompanied by various biomechanical consequences as assumed by Niewoehner
(2000).

Left lunate (NMP collection; fig. 15a and b). This bone is complete, unmarked. This
carpal bone has characteristics that deviate from the modern morphology as it is highly
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stretched dorso-palmarily and as it shows a much more convex articular facet with the
radius. This object, in association with the already known scaphoid and triquetrum,
completes the first row of the carpal bones of Regourdou 1.

Left capitate (MAAP collection; fig. 15 ¢ and d). This bone is marked "R sous 31". Only the
head is well preserved. The palmar face is largely incomplete. A portion of the articular
facet for the 3'¢ metacarpal is visible. By its morphological characteristics, this carpal
bone fits better within Neanderthal variability than within the modern one.

Distal three-quarters of first right metacarpal (NMP collection; fig. 16e and g). This object is
not marked. It is very well preserved except for small eroded areas on the dorsal side of
the diaphysis and the dorsal and palmar sides of the articular end. The break is partly
fresh only at the level of the diaphysis. The dimensions of its head (ML = 17.25 mm, DP =
11.5 mm) are very close to that of the first left metacarpal (ML = 17.25 mm, DP = 12.40
mm) of Regourdou 1. However, an asymmetry of part of the diaphysis between the two
metacarpals can be noted. On the right one, the lateral edge seems slightly more
convex, more bent and there is also a marked ridge, latero-medially oblique,
developing on the palmar surface of the diaphysis, at the back of the head. The
morphological differences between this fragment of metacarpal and a sub-
contemporary equivalent bone are notable.

Fragment of proximal extremity (or base) of a 3" left metacarpal (NMP collection; fig. 16m
and n). We consider that the simplest hypothesis is that this metacarpal articular
extremity fragment matches the missing part on the third left metacarpal known for
Regourdou 1 with which it refits at the level of the lateral and dorsal surface (fig. 16n).
Possible proximal half of 5% right metacarpal (MAAP collection; fig. 16i and k). The
proximal articular extremity is complete. Unfortunately, the bone shows a recent
fracture mid-length of the diaphysis. It is marked "Reg. Sep. 1957 sous le n°44.” It shows
clear morphological differences with the left 5% metacarpal that make its taxonomic
identification and its lateralization difficult.

Middle phalanx of the hand (MAAP collection; fig. 16a and c). This is possibly a left
phalanx. It is symmetrical to the hand phalanx discovered in 2008 (marked "F2-87 Reg")
and identified as a possible right phalanx belonging to the 4 or 5th row. According to
this new object, we are considering that these two phalanges belong to the 4t row.

Lower limbs

Fragment of left femoral diaphysis (Constant collection - Regourdou; fig. 17).

This object is not marked. It comes from faunal material that was kept in a shed on the
Regourdou site. Its taphonomic and pathological ravages and its colour fit perfectly
with what we know of the paleontological and paleoanthropological collections of the
site.

This is a 170 mm-long portion of a diaphysis whose circumference is complete. Being
sure of its taxonomic diagnosis, it is easy to lateralize such an object. But, given the
faunal assemblage of Regourdou and its characteristics, it was necessary to be cautious.
The general morphology of the object, the thickness of the compact bone and the
volume of the marrow cavity, certify that this is a human femur. Therefore, it is a
distocentral portion of a diaphysis that is sub-circular in section over its entire length.
The diameters of the diaphysis are those of a mature bone.
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On the posterior side, we have a slight relief that corresponds to the linea aspera.
Depending on the morphology of this linea, of its curvature, of its development and its
position relative to the other sides of the diaphysis, we are certainly in the presence of
a left femoral diaphysis fragment. We find confirmation of this lateralization with the
shape of the section of the diaphysis at the level of the proximal extremity that shows a
marked bone strengthening that corresponds to middle fibers often described in
Neanderthals (McCown and Keith 1939; Suzuki and Takai 1970; Trinkaus 1976).

Its distal extremity has a very fine and well-structured cancellous bone lining the
circumference of the compact bone several mm thick (the maximum development
being at the level of the lateral side of the medullary cavity). At the proximal end, the
medullary cavity is partially filled by looser cancellous bone with a maximum
development at the level of the lateral and posterior face. The presence of the same
type of cancellous bone can be noted on the proximal fragment of the right femur of
Regourdou 1 at the level of the break that affects the middle of the diaphysis. The
presence of such a cancellous bone was also observed almost halfway up the diaphysis
on an immature femur of a Neanderthal from Cova Negra in Spain (Arsuaga et al. 2007 -
p- 49).

The shape of the circumference of the diaphysis and the development of the linea
aspera are consistent with what we know about Neanderthals femora, but this
diaphyseal fragment shows no curvature, whether mediolateral or anteroposterior,
which is quite pronounced among Neanderthals. The mediolateral curvature is also
reduced on the right femur of Regourdou 1.

This fragment of left femur has several differences with the right one we found in 2008
that we associated with the individual No. 1. The diaphysis is significantly less curved
and more circular (especially proximally). The linea aspera is more pronounced. Mid-
diaphysis, both femora have fairly similar diameters and a similar robustness.

The presence of two bony prominences is noted; they most probably correspond to
calcified subperiosteal hematomas (Aufderheide et al. 1998). They are located on the
medial edge, partly on the anterior face for the largest and lowest one and under the
proximal extremity for the second one. Three prominences, probably from the same
cause, are visible on the diaphysis of the right femur.

Similarly, both diaphysis fragments bear numerous post-depositional traces affecting
the compact bone. Some are probably due to gnawing.

Finally, we know that Regourdou 1 shows a significant asymmetry of the upper limbs
(Volpato et al. 2012), a distinct asymmetry of the articular facets on its sacrum (Meyer
et al. 2011) and a certain asymmetry of the superior articular facets of the T2 (G6mez-
Olivencia et al. 2013b). Consequently we will need to test whether the femoral
asymmetry that we observed between these two bones fits within the variability of a
sample of recent individuals with the same type of differences in the pelvis.

Distal extremity of right tibia (NMP collection; fig. 18). Its marking, G3-11, certifies that it
was unearthed during the excavations directed by E. Bonifay. The distal articular facet
is missing, the extremity of the diaphysis having many fresh breaks. Its resemblance to
the left tibia fragment isolated in 2008 allows us to assign it to Regourdou 1.

Distal extremity of right fibula (MAAP collection; fig. 19). This bone is marked "Reg. 1957
Sep." It corresponds to the distal articular extremity, very well preserved. The break at
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the base of the diaphysis is fresh. The distal extremity seems wide in relation to its
height. The lateral malleolus notch appears well marked.

Left calcaneus (NMP collection - Regourdou; Fig. 20). This bone is badly preserved. It has
significant recent gaps (fresh fractures) on its faces: (i) the lateral one is almost
completely eroded, as the peroneal tubercle is absent, (ii) the medial one where the
sustentaculum tali is destroyed as well as the anterior articular facet with the talus and
(iii) the dorsal one where the top of the articular facet with the talus, the articular facet
with the cuboid and the trochlear process are missing. On these eroded areas, we can
see the structure of the cancellous bone.

It is not labeled or the marking disappeared following the erosion of the bone. On the
plantar side, the medial process is particularly protruding downward and forward.

Given numerous morphometric similarities, this calcaneus corresponds, according to
us, to the symmetrical of the right one associated to Regourdou 1. As the right
calcaneus and the right and left talus were unearthed near the area (e.g. square G2;
Maureille et al. 2014 - unpublished) that yielded other human remains representing
Regourdou 1, it is reasonable to assume that this new left calcaneus also belongs to this
specimen. We believe that the articular asymmetry observed between the right
calcaneus and talus by Trinkaus (1975) could be partly the result, on the first bone, of a
deformation (perhaps post-mortem, this will need to be checked) of the posterior
articular facet for the talus. Finally, the articular congruence between the left
calcaneus and talus seems better.

Naturally, then, the other right calcaneus (see below) then represents an additional
individual: Regourdou 2.

Figure 11 - Sixteen ribs fragments for which their diagnosis as human remains uncertain.
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Figure 12 - New mesosternal fragment (on the left) and (on the right) said fragment shown refitted
onto the previously- known mesosternal segments of Regourdou 1.
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Figure 14 - Fragment of distal end of the left ulna (a), compared to the same part of the previously-
known right ulna (b) of Regourdou 1.

2 - Other data on the skeletal remains of Regourdou 1

Bones damaged or missing after having been studied by J. Piveteau
(1963, 1964, 1966)

Axis. The partial destruction of the bone is related to a moulding activity (M. Chech,
pers. comm.) as elastomers are still present in the cancellous tissue. The left transverse
lamina and the spinous process visible in the original description of Piveteau (1966) are
missing (Gomez-Olivencia et al. 2013b).

Fourth cervical vertebra. A portion of the neural arch (left articular facets and left
lamina) present in the original description of Piveteau (1966) is now missing as well as
the right lateral process (Gomez-Olivencia et al. 2013b).

Fifth cervical vertebra. A portion of the neural arch (articular facets), the lateral process
and a small lamina part (Piveteau 1966) are now lacking (Gémez-Olivencia et al. 2013b).
Carpal bone. The right capitate has been studied and drawn in Perigueux in February
1985 by H. Duday. This bone seemed complete. Currently, it is no longer in the
paleoanthropological collection.

Right calcaneus "Regourdou G3 63." 1t is noted that the surface of the dorsal extremity of
the sustentaculum tali is eroded and that elastomers are still present in the cancellous
tissue.

In addition, two bone samples were taken on two long bones. The first one, nearly 1 cm?
in volume, is located over the entire width of the posterior face of the distal half of the
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left humerus, just below the fresh break. It was done for palaeogenetic analyses by the
Department of Evolutionary Genetics of the Max Planck Institute for Evolutionary
Anthropology in Leipzig on December 4, 2006. The second one, equally large (2 cm long,
0.5 cm wide), was done in September 2012 by the Senckenberg Center for Human
Evolution and Palaeoenvironment of the University of Tiibingen for palaeo-isotopic
analyses. It is located on the distal half of the left femoral diaphysis, again at the level
of the fresh break, and on the posteromedial face of the bone.

New attribution

7th cervical vertebra. We considered that the first thoracic vertebra described by Piveteau
(1966 - p. 191) is actually the 7" cervical vertebra now better preserved following the
discovery of the spinous process (V#al, see above; Gémez-Olivencia et al. 2013b, tab. 1).
Indeed, the potential presence of incomplete transverse foramen and the absence of
large articular facet for the first rib are characteristic of this cervical vertebra. In
addition, the articulation with the second thoracic vertebra (whose number is known
with certainty because of the superior articular half facet with the first rib) is not good.

2" thoracic vertebra. The fourth thoracic vertebra described by Piveteau (1966 - p. 193) is
in fact the second of that part of the rachis. Indeed, its body is anteroposteriorly quite
small with a rather rectangular shape when a 4t" vertebra should have a body with a
more quadrangular shape. The orientation of the transverse processes is more
perpendicular to the median plane of the bone than on a 3" or 4t thoracic vertebra.
Finally, it has a superior articular half facet for the head of the second rib, and
therefore we can also exclude that it is a first thoracic vertebra (which should have a
complete costal articular facet).
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Figure 15 - Left lunate (a & b), left capitulum (c & d), right trapezium (e) compared to the previously-
known left trapezium (f) of Regourdou 1.
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Figure 16 - Left middle phalanx (4th or 5th ray, a = dorsal view, c = palmar view), compared to its
antimere (b & c); distal three-quarters of the right first metacarpal (e = dorsal view, g = palmar
view), compared to its antimere (f & h); proximal half of right 5th metacarpal (i = dorsal view, k =
palmar view) compared to its antimere (j & I); proximal end of the left 3rd metacarpal (m) and a view
of it refitted onto the previously-known portion of the bone (n).

Vue dorsale Vue palmaire

The second individual: Regourdou 2

To date, the presence of a new calcaneus certifies the existence of a second individual.
This is an unmarked right bone without precise information on its location within the
site (fig. 21). According to a communication of E. Bonifay, it would have come from a
breccia zone excavated in the NE of the site, perhaps in 1963, which may correspond to
squares K8, K9, L9 and L8, therefore far from the human deposit and at a certain
distance from the area that yielded the remains of Regourdou 1. This object was given
to B. Vandermeersch by E. Bonifay. B. Vandermeersch then entrusted it to one of us
(Che).

The calcaneus is still unpublished although one study mentions its existence (Schmitt
1998). In another work (Raichlen et al. 2011), the measurements, taken in previous
publications, of the calcaneus identified as Regourdou 2 correspond, in fact, to the
average measurements of Regourdou 1 and Regourdou 2.

This bone is concreted and overall well-preserved, even if the outer surface of the bone
is often eroded, exposing the cancellous bone. At the lateral face, a large piece of the
bone is missing at the base and in front of the tuberosity of the calcaneus. Thus the
lateral process is totally absent. The medial face shows a deep straight slit at the dorsal
side slightly below the posterior articular surface with the talus.

The description of this object highlights its belonging to the Neanderthals with an
elongation of the body, developed muscular insertions, extended areas of articular
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facets (posterior and cuboid). Regarding the inter-individual variability, it shows great
length (connected to an elongated body), a significant height and an average width.
Thus, its proportions put it apart from the other Neanderthal calcaneus (Coutinho
Nogueira 2013 - unpublished).

From this work, the dimensions of this new right calcaneus are different from those of
the other two associated to Regourdou 1.

A tibia fragment "modern” in morphology

The collection of the site museum of Regourdou also yielded a human tibia represented
by the proximal two-thirds of the bone (fig. 22). Unfortunately, it is not marked. The
missing part of the bone corresponds to a recent break as well as an elongated removal,
several centimetres long, on the anterior side on the tibial crest. This object was
isolated from a rack containing recent bovine bones. However, it has a patina that
makes it look very old but very different from that of the other bone remains of the two
individuals of Regourdou.

By all its morphological characteristics, this tibia, with well pronounced muscle
insertion crests, falls within the variability of anatomically modern humans
(Vandermeersch 1981). Therefore, we believe it does not show any of the frequent
characteristics of Neanderthals (Trinkaus 1983). Finally, we note at the broken
extremity of the diaphysis, a cortical bone that seems thick and, above all, an almost
non-existent medullary cavity (at this level) as it is filled by rather dense cancellous
bone. The frequency of this type of partial filling of the marrow cavity with cancellous
bone in humans has not been the subject of much research. Logically, we associate it
with intense hematopoietic activity.

Unfortunately, no data allow us to know if this tibia fragment comes from the
Regourdou deposit. Moreover, given the conditions (much varied) of the accumulation
of the Regourdou Site Museum collection and the diverse origins of some objects, it is
impossible - without absolute dating - to specify the scientific interest of this bone. But
one should remember that R. Constant stated in the newspaper Le Populaire du Centre
(20 May 1958) that he discovered, before unearthing the remains of Regourdou 1, "a
human femur, several vertebrae and a tibia" and lithic remains he qualifies as belonging to
"a microlithic industry." Bonifay (1964, p. 61) mentions the existence of "some traces of
upper Palaeolithic (Aurignacian?)" in layer S corresponding to the accumulation of red
sand in a depression linked to the collapse of the ceiling of the cave.
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Figure 17 - Diaphyseal fragment of the left femur. Proximal end is up. Left is posterior view; right is
anterior view.

Figure 18 - Fragment of distal end of the right tibia. Left to right: anterior view, lateral view,
posterior view.
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Figure 19 - Distal end of the right fibula, a = lateral view; b = medial view.
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Figure 20 - Left calcaneus of Regourdou 1 (on the left) compared to the right (on the right). Dorsal
view above; medial view below.
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Figure 21 - The new right calcaneus attributed to Regourdou 2. Medial view above; lateral view
below; dorsal view on the right.

Figure 22 - The anatomically modern right tibia, from left to right: anterior view, lateral view,
posterior view, medial view.

Conclusions

Fifty-nine new human remains could be attributed to Regourdou 1. They are essentially
fragments belonging to the axial skeleton (n = 46), the upper (n = 9) and lower (n = 4)
limbs. Their current state of preservation is often the result of the highly destructive
conditions of the discovery, but it is regrettable to note that, since their exhumation,
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several bones also suffered from their post- excavation history. Fortunately, they
complement much the Regourdou 1 skeleton, for example for an anatomical part - the
axial skeleton - that was already fairly well represented.

These new fragments thus allowed several pairings (the discovery of a left calcaneus
allows us to assume that the right one and the two tali belong to Regourdou 1) and
several refitting (at the vertebrae, the ribs with for example the second left rib and the
eleventh right rib (marked "Reg 1957 sepult 51" and " Regourdou Sep 1957 58 par % axe
32 du poteau") that are now almost complete). Regourdou 1 becomes one of the better-
preserved Neanderthals for the infra-cranial skeleton (Couture 2008) but the skull is
still lacking. Despite a very careful examination of the entire collection of faunal or
human remains from Regourdou, we still have not isolated any skull fragment or any
isolated tooth of the upper jaw.

On none of these objects, except the left femoral diaphysis, can we identify damage
allowing us to discuss the taphonomic evolution of Regourdou 1 at the site. Note that
the presence of a portion of the atlas invalidates the hypothesis we proposed
(Madelaine et al. 2008) that this vertebra of Regourdou 1 could have accompanied the
skull.

Finally, the presence of another right calcaneus certifies the existence in the deposit of
at least two Neanderthal adult individuals. Regourdou 1, a young adult, is known by a
sub-complete skeleton with a very well represented infra-cranial part. We are
associating it to the pair of tali and the symmetrical calcaneus. He is argued to have
been a small-sized Neanderthal (Plavcan et al. 2014). Regourdou 2, another adult known
by a right calcaneus, would most likely have been taller than he.

A potential third specimen represented by a right tibia, morphologically modern, could

come from the site. Unfortunately, there is no evidence to validate this. Only a direct
absolute dating of this bone will specify its paleoanthropological interest.
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ABSTRACTS

In an article published in Paleo number 20 (Madelaine et al. 2008), we announced the discovery of
a new series of 11 human remains that we associated with Regourdou individual number 1
(Vandermeersch and Trinkaus 1995), a specimen first brought to light in September 1957. Some
of these new bones, in particular the larger ones (femur, tibia, fibula) represent or make more
complete skeletal elements that were presumed to have been missing as the result of funerary
acts (Bonifay et al. 2007).

In this contribution, we increase the skeletal representation of Regourdou 1 with additional new
pieces.

These come in part from the site’s faunal collections (property of the Musée national de
Préhistoire since 2002), but also from the collections of the Musée d’Art et d’Archéologie de
Périgueux. In addition, two pieces: a left femoral diaphysis and the proximal half of a tibia come
from the collection of the Constant family, but the morphology of the latter does not appear to be
that of a Neandertal.

These new discoveries increase our knowledge of Neandertal anatomical variability and the
history of the site’s occupation, and also permit us to confirm the presence of at least one second
adult Mousterian-associated individual, who is thus far represented solely by a right calcaneus.
They also allow us to revisit an interesting hypothesis regarding the taphonomic history of the
most complete individual from the site (Regourdou 1), a hypothesis we put forth in 2008 that now
turns out to be false. Finally, the origin of the individual represented by the tibia (which evinces
modern morphology) is unknown. We will therefore need to obtain an absolute direct date on it.

Dans un article publié dans le n° 20 de la revue Paleo (Madelaine et al. 2008) nous avons annoncé la
découverte d’une série de 11 nouveaux restes humains que nous avons pu rapporter a I'individu
n° 1 (Vandermeersch et Trinkaus 1995) de Regourdou mis au jour en septembre 1957. Certains,
parmi les plus conséquents (fémur, tibia, fibula), représentaient ou complétaient des régions
squelettiques supposées manquantes en raison de gestes funéraires (Bonifay et al. 2007).

Dans cette contribution, nous augmentons la représentation squelettique de Regourdou 1 avec de
nouvelles piéces. Elles proviennent d’'une part de la collection de faune (propriété du Musée
national de Préhistoire depuis 2002), de celle de la famille Constant et d’autre part, des
collections du Musée d’Art et d’Archéologie de Périgueux. Deux ossements, une diaphyse
fémorale gauche et un tibia, proviennent des collections de faune du Musée de site de Regourdou.
Mais la morphologie du second ne permet pas de le rapporter a ’'Homme de Néandertal.

Ces nouvelles découvertes nous permettent donc d’enrichir nos connaissances sur la variabilité
anatomique néandertalienne et sur I'histoire de I'occupation du site. Elles valident la présence
d’au moins un second adulte moustérien, uniquement représenté par un calcaneus droit. Elles
nous autorisent aussi a revenir sur une hypothése intéressant I'histoire taphonomique du sujet le
plus complet (Regourdou 1), hypothése que nous avions avancée en 2008 et qui apparait
désormais fausse. Enfin, I'origine de I'individu représenté par un tibia de morphologie moderne
est inconnue. Il nécessitera une tentative de datation absolue directe.
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