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Abstract — Evidence of Neolithic occupation at Arma dell’Aquila (Finale Ligure, Italy)
had been unearthed in the 1930s, with the discovery of nine burials and a number of scattered
human remains. The material, however, had never been systematically studied and
characterized chronologically until recently. We performed a complete re-assessment of
funerary behavior at the site, and studied for the first time the scattered human remains,
cross-referencing the anthropological data with the spatial and stratigraphic information
contained in the original excavation diaries, and with new direct radiocarbon dates on human
bone. Results reveal the funerary use of the site throughout the sixth millennium BCE, when
various cultural horizons belonging to the Impresso-Cardial cultural complex have succeeded
one another, and during the fifth millennium BCE, when the Square Mouthed Culture was
attested in Liguria. Five burials spanning the second half of the sixth millennium BCE were
aligned head-against-head and feet-against-feet, crouched on their left side, and may be part
of an organized funerary space used over a relatively long period of time. Among the nine
individuals recognized from the scattered human remains, three date to c. 5750-5650 BCE,
and represent the oldest human remains from a Neolithic context in the north-western
Mediterranean. Arma dell’Aquila now constitutes an important source of information on the
funerary behavior and biological makeup of Neolithic people of the sixth millennium BCE, a
period for which little information was previously present in the region.
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1. Introduction

The western spread of the Neolithic production ecopnfrom the Near East reached
southern Italy between 6000-5800 BCE (Bineteal, 2017), and by 5800-5650 BCE people
belonging to the Impresso-Cardial cultural complexe settled in the northwestern
Mediterranean, in the region of Liguria (northwestkaly) and southeastern France, i.e. the
Liguro-Provencal Arc (Bindeet al, 2017). Beginning c. 5000 BCE, the Square Mouthed
Pottery culture developed and spread in Liguriaiaridorthern Italy during the fifth
millennium BCE (c. 5000-4300 BCE; Binder and Sémg2910; Del Lucchese and Starnini,
2015). Later, Liguria was the access road for tffagdon of the Chassean groups in northern
Italy from France (4300-3700 BCE) (Maggi, 1997agaldi, 2001). The archaeology and
anthropology of this area is thus particularly imtpat for our understanding of the cultural
and biological dynamics throughout the diffusiortted Neolithic way of life in the western
Mediterranean and beyond (e.g. Binder and Séné&}ikQ; Binder, 2013; Brandt al,

2014; Biagi and Starnini, 2016; Arobbaal, 2017).

Evidence of Neolithic occupation in Liguria comeainty from several caves and rock
shelters opening in the karstic complexes of wadtayuria, especially in the Finalese area,
where important sites such as Arene Candide antta3Pollera have yielded stratigraphic
sequences spanning from the Impresso-Cardial Compline Chassean and beyond (Odetti,
1991; Maggi, 1997a; Tiné, 1999; Arobbhal, 2017). Many of these sites have been
excavated since the mid‘18entury (Issel, 1908; De Pascale, 2007, 2008;iR0ss,

2014), and, over the decades, about 200 burialaanchdefined number of scattered human
remains have been reported from several siteslésel, 1908; Richard, 1942; Parenti and
Messeri, 1962; Delfino, 1981; Del Lucchese, 19%hdHi and Rossi, 2015, 2017). However,
most of these burials were excavated without pedciecording their spatial and
stratigraphic position, following the archaeologjicgethods of the time, which were not up to
modern standards, even in cases of exceptionaifdreby the excavators (Maggi, 1997b;
Sparacelleet al, 2018). Probably due to the lack of a detailedtgraphic context, and to the
often poor quality of the historic documentaticglatively few direct dates were attempted
on human remains. The various skeletal series labeded as likely/probably/possibly
“Neolithic” or “Middle Neolithic” (which corresporslin Liguria to the Square Mouthed
Pottery Culture) depending on the information ala@é about associated artifacts (Parenti
and Messeri, 1962; Delfino, 1981; Del Lucchese,7198nd as such were studied by
anthropologists. The lack of a precise chrono-caltattribution of the burials, the
inadequate documentation about the funerary cartex@lso uncertainties regarding the
effective number and biological profile of the sital remains, has constantly prevented
anthropologists from providing more than genersights on “Neolithic” activity patterns,
diet, dental and skeletal variation, and pathol@gy. Formicola, 1987; Formicod al,

1987; Canci and Formicola, 1997; Le Bras-Goetal, 2006; Marchet al, 2006, 2011;
Sparacello and Marchi, 2008; Sparaceli@l, 2014).

In this context, very little is known about the &wary behaviors and the biological
makeup of the early Neolithic agro-pastoral commiesifrom the sixth millennium BCE in
the Ligurian-Provencal arc. Few burials were foumdouthern France, notably at



Pendimoun (Bindeet al, 1993; Beyneix, 1997a; 2008; Zemairal, 2017). In Liguria, until
recently, only two burials, Arene Candide V fronrBab0 Brea and Cardini excavations
(1940-41) and Arene Candide Tiné 2 from Tiné extiama (1973) were attributed to the
Early Neolithic of Liguria. Arene Candide V was@irectly dated to the sixth millennium
BCE (KIA-28340: 6570+35 BP, 5610-5480 cal BCE; Le&Goudeet al, 2006) though the
chronological range does not fit with the stratma relationships at the site (Del Lucchese,
1997, p. 607). Both burials were recently re-datethe fifth millennium BCE: Arene
Candide V to 4720-4557 BCE (95.4%; GrM-14528: 58®BP; this study), and Arene
Candide 2 Tiné to 4040-3960 BCE (95.4%; MAMS-1148B78+25 BP; Biagi and Starnini,
2016).

Lately, several direct dates spanning ¢ 5600-5008 Bn human remains were
reported from the site of Arma dell’Aquila (Biagié Starnini, 2016, 2018; Mannim al,
2018; Figure 1; published dates are reported ineBaband 2). This finding highlighted the
potential of this skeletal series for gaining neformation on the biocultural adaptations of
Neolithic people from the sixth millennium BCE. part of a complete re-study of the
archaeological and biological evidence at the(8tagi and Starnini, 2018), we therefore
performed a complete re-assessment of the skekeials and of its chronological and
funerary context, through the careful cross-refeirgnof anthropological data, original
historic documentation, and new direct AMS datefieman bone.

[Figure 1 about here]

2. Materials and methods

Archaeological excavations at Arma dell’Aquila (&g 1) begun in the 1930s, after
the findings of artifacts was reported by the guagkploiting the limestone Pietra del
Finale” in this karstic formation (De Pascale and Stef20i18). After initial excavations in
1934 by Giovanni Andrea Silla, burials and scattdreman remains from the rock shelter of
Arma dell’Aquila were unearthed under the directminFrederic Hosmer Zambelli (1936)
and Camillo Richard (1938 and 1942, with the cduwttion of Ms. Virginia “Ginetta”
Chiappella; De Pascale and Stefani, 2018). Unfattly, due to the fact that the quarry was
operational during the entire period of the exciawvest, archaeologists could explore only a
portion of the deposit against the rock wall, whrey excavated a c. 10 by c. 3 meters
trench, which they deepened to more than 9 m inesseators (Figure 2 and Figures S1 and
S2). Despite these limitations, one burial of anladoman was discovered by Zambelli
(Zambelli, 1937), and seven burials (one of whicsvdouble) were excavated by Richard
(Richard, 1942; Arobbat al, 1987). These consisted of four adults, two chitjrand two
neonatal individuals which, later, could not beiezed and were considered as lost (Parenti
and Messeri, 1962).

[Figure 2 about here]

! This iscontra RICHARD (1942, p. 76), who counted five adults and onedgltile confusion is because he
indicated that the child in Tomba Il wasg@ovane”, i.e. a juvenile.
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Both Zambelli and Richard collected a number of homemains at the site that were
in secondary deposition and commingled with faumartefacts, and labelled them"eesti
sparsi”, i.e. “scattered remains”. Although their presemngss reported in a catalogue of
Ligurian Neolithic skeletal remains (Parenti and d8keri, 1962), they had never been the
subject of a detailed study. We therefore performedcomplete cataloguing and
anthropological analysis of all the skeletal eletaenf both burials and scattered remains
(curated in the Museo Archeologico del Finale imdf Ligure), and cross-referenced
information with the original excavation diariesciuding drawings and field pictures by
Richard and Chiappella (excavations 1938 and 1%2hives of the Soprintendenza
Archeologia Belle Arti e Paesaggio per la citta ioolitana di Genova e le province di
Imperia, La Spezia e Savona).

The excavation diaries we analyzed provide somernmétion on the spatial and/or
stratigraphic position of burials and scatteredais The latter were mentioned or briefly
and incompletely described in the diary, and, togetwith artefacts and fauna, were
collected in numbered bags. In the intentions @& éxcavators, the date of the finding
reported in both the diaries and in notes accompgrihe material, as well as the number in
the bag, would have made easier to cross-referrecéndings with the information in the
excavation diaries. Unfortunately, over the yean®st of the material was transferred in
clean bags without preserving the numeration ofaginal ones, resulting in a significant
loss of information. However, some of the new bagtuded the original labels indicating
the date of the find, and in some cases the layefocolare” (“hearth” sensuRichard, see
below), of provenience. This allowed for the crosferencing of the anthropological analysis
with the descriptions of the skeletal material #mel dates provided in the excavation diaries.
We therefore managed to approximately spatially stratigraphically position some of these
scattered remains, and attribute them to the knbwmals, or to new individuals. The
attribution of the remains to the same individuadswbased on age at death, size, and
morphology of the skeletal elements, articulatingjoining fragments, and in some cases on
evident pathological changes.

The biological sex of the adult individuals wasassessed in this study via cranial and
pelvic morphology using the standards collecteBurkstra and Ubelaker (1994), mandibular
ramus flexure (Loth and Henneberg, 1996), and B«{2802) for the pelvic traits. In some
cases, the fragmentary nature of the remains atlowdy for a dubitative attribution (see
below in the description of burials). The attrilmmtiof an individual to the “adult” age class
was based on the completion of epiphyseal fusiahdemtal maturation, integrated by dental
wear (Molnar, 1972). The appearance of the pubmpbysis and auricular surface of the
ilium was also considered (Brooks and Suchey, 18@;kberry and Chamberlain, 2002;
Schmitt, 2005). Age at death of immature individualas based, when possible, on dental
maturation (Ubelaker, 1989; Smith, 1991; AlQatainal, 2010) and skeletal fusion (Schaefer
et al, 2009; Rios and Cardoso, 2009; Cardoso and Ri640)2 integrated by bone
measurements (Schaetdral, 2009; Bocconet al, 2010).

3. Results
3.1 Osteological composition of the Arma dell’Aguskeletal series



Table 1 shows the denominations used for the ArelBAdjuila burials in this paper

(Z1 for the Zambelli burial, and R1-8 for Richardbgrials), a disambiguation of the previous
denominations, their osteological composition, ahdonological information derived from
direct AMS dating. Among the scattered human remaine found the two neonatal
skeletons previously given up for lost (Parenti 8ekseri, 1962), which we label here as R7
and R8, and numerous skeletal elements belongitigetburials (Table 1). The detailed list
of the scattered remains belonging to the burtatgether with information on accompanying
original notes, the reference to the material m elxcavation diaries (when present) and an
approximate stratigraphic and spatial position (selw) are provided as Supplementary
Information (Table S1 and S3).

[Table 1 about here]

Table 2 shows the denominations used for the nelividuals recognized from the
scattered remains. Further details, as describeddble 1, are provided as Supplementary
Information (Table S2 and S3). Nine new individuedsild be identified, and were labelled
with the acronym “RS” (Resti Spar$ij i.e. scattered remains). It should be noted tiwdtall
elements are firmly attributed to one individualséd on articulating or conjoining
elements/fragments. Some elements, especiallybrage carpals/tarsals, phalanges, may be
interchangeable between individuals in the samesatd age, or belong to other individuals
of the same class of age (details in S3). The iddals in Table 2 should therefore be
considered as a minimum number of individuals wekements from distant skeletal regions
are present.

[Table 2 about here]

3.2 Spatial information

The map of the site presented in Figure 3 is a rewg based on the original plan
published in theBullettino di Paletnologia ItaliangRichard, 1942, p. 56) and on drawings
from the excavation diaries. The position of indivals R1-5 is reported in Richard (1942, p.
56), while the location of Z1 and R6-8 is more &ive and derived from drawings found in
the excavation diaries. No photographic documeoriatir drawing of the burial found by
Zambelli could be retrieved (De Pascale and Stef20il8). However, Richard reports the
position of the large boulder that was used asafribe walls (the “headstone”) of Z1 stone
cist (see below), which allowed for an approximptssitioning of the burial in Figure 3.
Richard reports that th&epoltura del Fanciullo” (“kid’s burial”) R6 was extracted with a
block of soil from a niche “east” of the exploratipit “H” located in the map. Drawings also
allowed for a rough positioning of the skeletonshef two perinatal individuals (R7-8).

Richard (1942) also provided six sections drawmdvarsely to the long axis of the
site, which are indicated on our map (Figure 3). ¥8ed this information as a reference to
estimate the position of the scattered skeletahetd#s on the map (section 1 through 6 are
indicated with an “S” in Tables 1 and 2, and Tal8d4s3). These human remains were found
throughout the trench, and the information avadéahlthe field notes is rather imprecise and
sometimes contradictory, especially because timeinefogy used is often not consistent. The

5



available information suggests that RS1 and RS4 weattered in the western portion of the
trench, close to section 1 and 2 (but see noteabie 2). RS2, RS5, RS6, RS8, and RS9
appear to have been scattered in the area arowtidrse3 and 4. Due to contradictory
information in the notes, the position of RS7 contit be determined (note 4 in Table 2),
while remains attributed to RS3 were found throughbe trench. However, this could be
true for all of the RS individuals, given that aa$t one element without spatial information
has been attributed to each of them (Supplemeritéfgrmation Table S3). Similarly,
scattered remains attributed to burials appearetalbstered around the burials themselves
(Supplementary Information Table S2), but inforraatis completely missing for a number
of skeletal elements.

[Figure 3 about here]
3.3 Stratigraphic information and direct AMS dates

The methods of archaeological investigation applgdRichard are obviously not
comparable with modern standards, but burials waughly vertically positioned in a simple
stratigraphic reconstruction. Richard identifiedefi dark carbonaceous layers rich with
artefacts and fauna, which he interpreted as “hear{‘focolari”) or “cultural layers”,
alternated with what he considered as “sterile”,itevhand powdery layers. During
subsequent excavations, he exposed the sixth aedtbe“hearth”. The fifth and seventh of
these “cultural layers” extended over the entirefy the trench, while the sixth was
interrupted above burial R2. Richard suggests thatpit of Zambelli’'s burial was cut into
the fifth layer, while all the burials he discoveneere deposited at an earlier time, before the
formation of the sixth layer, which was not cuttayrials, but was later partially eroded in the
portion covering R1. Later, the fifth layer formshkbping towards R1 (Figure 2 in Richard,
1942, p. 60; Figure 32 in Starnini and Biagi, 204.833).

Figure 4 depicts a reworking of the "stereographéw" created by C. Richard (see
Figure 9 in Richard, 1942, p. 77). The image wasiakd by overlapping and redrawing all
the available archaeological sections (Figures Br8Richard 1942). The horizontal
positioning of the burials along the NW-SE axis wdsained from the planimetric data
(Figure 3), while their vertical position was estitéd based on the information contained in
the excavation diaries. Burials R1-5 were foundhat same level below the sixth hearth
(Figure 4), while R6 was found “slightly lower” (€hard, 1942, p. 77). One of the burials of
the perinatal individuals R7-8 buried in close pnoity (unfortunately it is impossible to
determine which) was found below one of the bodasrclosing R5, while for the other the
field notes are not clear. Richard’s interpretati@apout the emplacement of burials is
substantiated by the direct dating performed onskt@detons. The dates indicate that R1-R5
span the second half of the sixth millennium BCE,iZ more recent (4720-4550 BCE), and
R6, R7, and R8 are the oldest burials, clusteredrat c. 5650-5550 BCE (Table 1).

[Figure 4 about here]

We also attempted a vertical positioning of thettecad human remains. As for the
spatial data, the stratigraphic information repwrie the labels and field notes is rather
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imprecise and sometimes contradictory. In addittbe, numbering used sometimes refers to
a certain “hearth”, to a “sterile layer”, or to fatum” below a certain hearth or layer. Still,
some considerations can be made.

Scattered human remains belonging to the buriats RS individuals were found
between the fourth and seventh “hearth” (Tablesn@ 3 and Supplementary Information
Tables S1 and S2). Elements belonging to the Isuviere mostly found in the overlying
layers, i.e. in-and-between the fifth and sixthatk”, but also below, in the seventh hearth
(Table S1). Likewise, the RS individuals are retamded based on the association of
conjoining/articulating elements spanning mostly tifth and sixth layers, but also the fourth
and seventh (Tables 3 and S2). For example, RS2acasistructed from skeletal elements
belonging to all “hearths” between the fourth aadenth.

Due to the impossibility of tracing back the RSiwdiuals to their original stratigraphic
position (“hearth”) or funerary “phase”, we dirgctlated the remains (Table 2). AMS dates
indicate that RS2 chronologically overlaps withibuZ1 (c. 4750-4550 BCE), RS4, RS7,
and RS9 span the same period during which burialkRR were emplaced (c. 5500-5000
BCE), and RS3 overlaps with R6-R8 (c. 5650-5550 BG& addition, three individuals
reconstructed from scattered remains (RS1, RS5,R8@) cluster between c. 5750-5650
BCE. Considering the dates obtained for the inkagtals, and their stratigraphic position
(see above), it can be therefore hypothesized #éxagpt for RS2, all RS individuals were
buried in the seventh layer below the sixth heéfigure 4). These are also the layers that
yielded the majority of the material culture attrtiéd to the Impresso-Cardial Complex (Biagi
and Starnini, 2016, p. 41; Starnini and Biagi, 20IBhe disturbed remains of the RS
individuals were found in the overlying deposit, égected in a multi-phase palimpsest
which was subject to numerous taphonomic agentdirigato disturbances of the sediment
(drag and gnawing marks are present in the assggjbla

However, some elements were reportedly found atataying below their (presumed)
depositional context, and in two cases (a fragneémieurocranium for RS2, and the non-
assigned cervical vertebra found in Pleistocenerigythis discrepancy involves directly
dated bones (Supplementary Information Table S1Taatde 2). These incongruences are
most likely due to the application of inadequatecaamation techniques to a complex
sedimentary context. The excavation was perforn@baide the rock shelter, in an area that
was presumably the far end of a cave which latBapgsed (Richard, 1942, p. 54). Here, the
strata tend to slope and superimpose towards tble wall, and the sediment probably
slipped and was commingled and re-deposited dezasive processes — possibly including
water runoff (Richard, 1942, p. 59). It is therefqrossible that layers and their disturbances
were not correctly identified, especially agairist tock wall. In the case of RS2, it appears
clear by reading the field notes that the bone eferthat was directly dated was found in a
recessed niche against the rock wall, a typicalatibn where material from sloping upper
layers can slip down and re-deposit.

3.4 Funerary behavior

As for spatial and stratigraphic information, irfaces about funerary behavior and
possible mortuary gestures are based on field ngistand observations recorded in the
excavation diaries. The absence of detailed inftonaon the original position of each



skeletal element at the time of excavation doesatiotv for a detailed reconstruction of
depositional and post-depositional events, yet spemeral observations can be made.

The burial excavated by Zambelli (Z1) consiste@ afrouched inhumation of an adult
female (based on the morphology of the fragmentaamium and complete pelvis) lying on
her left side in a stone cist, which is considesetypical funerary treatment for the Square
Mouthed Pottery culture in Liguria (Del Lucches897T). As noted above, the direct AMS
date falls within the period in which this cultumas attested in the area (ca 5000-4300 BCE:
Pearce, 2013; Branddt al, 2014). The funerary structure was built with tlwag flat stone
slabs along the sides, one shorter at the fedieopérson, and two slabs as a cover; a boulder
closed the cist on the remaining side (Richard,2)97he skeleton was stained with red
ochre, while it is uncertain whether any of thevadats found in the filling of the grave — two
Impresso-Cardial potsherds, a deer molar, and setauched flint flake — were intentionally
placed (Richard, 1942ontra Zambelli). The orientation of the burial was neperted, and
no field picture is available.

The five burials excavated by Richard (R1-5) beiogdo the second half of the sixth
millennium were aligned NE-SW, following the oriation of the rock wall, and were
generally oriented NE. The individuals lay in caposition, i.e. head against head, and feet
against feet, including the presumed double by(fiamba III; Table 1) containing R3 and R4
(Figure 5). As a result, although burials R1-4 ¢aytheir left side, they faced alternatively
east or west. Burial R5, although consistent whik brientation pattern, did not lie on either
left or right sides but was supine, and the pogbd#ional movement of the skull makes it
impossible to determine which direction it was fac{see below).

[Figure 5 about here]

Individual R1 was an adult male (based on cramdl gelvic traits), lying crouched on
his left side (Figure 6). The skeleton was wellsgreed and almost complete. His head
rested on a large boulder, while at his feet a glab emerged vertically from the ground
(Supplementary Information, Figure S3). It is diffit to assess whether this slab was
intentionally placed there, although Richard claithat it predated the deposition of the
individual (Richard, 1942, p. 58). While the kneedaright tibio-fibular joints are still
articulating, suggesting that the body may haveodgmsed in a filled space (see Duday,
2009), post-depositional processes partially digtdrthe superior portion of the skeleton and
the spine: the right humerus, two fragments of, réval a thoracic vertebra were found close
to the burial but not articulated, as is clearlgilbiie from the excavation picture. In addition,
certain elements were clearly manipulated by theeators, and placed back for the picture
in an incorrect position (e.g. right radius, and tlght hand bones). Neither grave goods nor
ochre are reported for this burial (Richard, 192279), but residues of red ochre appeared to
be present on several bones, especially on the fieat were protected from weathering due
to their anatomical position, and on the hands f&upentary Information, Figure S4).

[Figure 6 about here]

The burial of R2 was unearthed c. 2 m NE of R1 (fiapentary Information, Figure
S3). Although the skeleton was fragmentary, incatgpland poorly preserved, it was
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possible to determine that the individual was lyarguched on his left side, with the head
resting on a small stone slab (Figure 7; Richa®d2] p. 59). The sex of this adult individual
has been estimated as male based on his robusldeatures, given the incompleteness of
the pelvic bones. The skeleton showed traces obcéde, especially on the right portion of
the cranium, and no grave goods were found, alth&®ighard mentions that a large potsherd
was found “caught” below the stone where the heated (Richard, 1942, p. 59 and 79).

[Figure 7 about here]

The third burial identified by Richard containedlividuals R3 and R4, an adult and a
child (ca 5-7 years old) buried in contraposititeet against feet. The sex determination of
R3 is tentatively male, being based solely on dmust mandibular features and mandibular
ramus flexure. However, this individual is also amahe largest in the entire Ligurian
Neolithic skeletal collection (based on osteometneasurements, see Parenti and Messeri,
1962). Both R3 and R4 depositions were heavilyudistd, and several bones belonging to
R4 have been found among the “scattered remairsbl€T1). Although highly incomplete
and fragmentary, it could be determined based eretments that appeared to be in place
(e.g. the left arm and right forearm of R3) thatyttwere both lying on their left side and
facing opposite directions, with R4 in a crouchedifion (Figure 8). According to Richard
(1942, p. 79), the crania of both individuals wshghtly raised, a circumstance that it is
difficult to confirm by analyzing the field pictuse Nevertheless, a stone is clearly visible
north of R3’s cranial fragments, being actuallytpErone of the boulders that enclosed R5
(see below).

R3-4 has been described as a “double burial” (Rth&a942), which implies the
simultaneous deposit of individuals deceased closéme. This would be a reasonable
conclusion based on the proximity and dispositiérihe bodies (Figure 8). However, the
AMS date performed on a fragment from the “scattermains” certainly belonging to R4
(5475-5370 BCE) does not overlap with the rangeaiobd (5202-4962 BCE) for R3 by
combining four different dates (Table 1; see als&agBand Starnini, 2016, 2018; Mannieb
al., 2018). This indicates that the two individualsrevaot buried at the same time, but that
R3 was emplaced later than R4. On the other hdwedfaur dates obtained for R3 are not
homogeneous (Table 1), suggesting that the collagethis individual may have been
contaminated by the consolidant profusely appl@tis bones, as often done in the past to
preserve Ligurian skeletal material (Gousteal, 2011). The other burials do not show the
same amount of consolidant as R3, and indeed raltiptes on the same individual
performed by different laboratories are virtualtentical (e.g. Z1 and R2; Table 1). The
scattered remains never underwent any conservateatment, and therefore are more
reliable. Overall, while problems of contaminatioray have resulted in a slightly younger
date for R3, we tend to favor the hypothesis tiiaaRd R4 do not constitute a double burial,
but were deposited at different times during theoed half of the sixth millennium BCE.

[Figure 8 about here]

Individual R5 is an adult female and is the moshplete and well-preserved burial in
the skeletal series. This is probably due to tloe tfaat it was the most protected from later
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disturbances, being wedged in a v-shaped nichedeetwwo large boulders (Figure 9). The
position is different when compared to the othaidis at Arma dell’Aquila: the individual is
lying on her back, the arms are crossed over thstchnd the lower limb is hyperflexed over
the chest. It is difficult to judge by the only fice available, but it appears that the left lower
limb lays over the left humerus and right foreadincannot be determined whether the
mandible — which according to Richard was restingte left side — resided in anatomical
position. While the lumbar vertebrae are sever&pldced, several vertebrae, especially the
thoracic and the lower cervical, are still artitath The cranium had clearly rotated from its
original position (Figure 8). Richard suggested thas the result of later mortuary activity
by people who removed and then re-emplaced theurma(Richard, 1942, p. 62). However,
possible disturbances of the filling of the gravieedly above the cranium were not
recognized or recorded by Richard. In fact, thenicna may have originally resided higher
up, and some void or perishable material may haenlpresent behind R5’s upper torso.
The body may have been bundled or constrictedsinraud, and placed slightly erect. Given
that ligaments between cervical joints C3-C5 bréakn rapidly (Duday, 2009), the thoracic
spine and the lower cervical vertebrae may haveheghtheir final position — still articulated
in one piece — independently from the cranium. Wufwately, the position of smaller bone
elements including those of the hands and thevisiétle in Figure 9 is not reliable because it
was clearly reconstructed by the excavators, plys&ibthe picture.

[Figure 9 about here]

Three burials and one individual from scattered &memains, all children, clustered
between c. 5650-5550 BCE. The only burial for whitie original photographic
documentation is available is R6, an almost coreptdtild skeleton (2-4 years old) lying
crouched on the left side, oriented c. N-45°E, wittl the head residing in a slightly elevated
position (Figure 10). The articulated thoracic apdrtially, cervical spine, as well as the
position of the ribs, suggest decomposition inlladispace, although the skeleton was later
partially disturbed by taphonomic agents, resulimdhe displacement of some upper and
lower limb bones.

Regarding the two neonatal individuals, Richardtestathat “they were buried
crouched” (Richard, 1942, p. 64) but also that ytiaere lying on the back, despite the fact
that there was sufficient space to put them omr #ide” (Richard, 1942, p. 78). One of them
was oriented E-W (Richard, 1942, p. 77), whiletfa other no information was reported. No
structure was associated with the burials, butm@icg to the diaries, a flint flake was found
with one of them.

[Figure 10 about here]

No intact burials were reported for the three imdirals dating to c. 5750-5650 BCE.
However, the remains belonging to RS5 (adult) aBé Rchild c. 2-3 years old) were found
mostly clustered and commingled together, espgdiadir ribs (Table 2, and Supplementary
Information Tables S2-3), suggesting that they rhaye originally been buried in close
proximity.

3. Discussion/relevance
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Through a re-analysis of skeletal assemblages agoha excavation reports from the
1930s at Arma dell’Aquila, this study significantigcreased our knowledge on Neolithic
funerary behavior during the sixth millennium BQOfthe north-western Mediterranean, a
period for which little anthropological data wasdable (Zemouet al, 2017). A new series
of direct AMS dates confirmed that the site wasdule funerary purposes throughout the
sixth millennium BCE, when various cultural horizobelonging to the Impresso-Cardial
cultural complex have succeeded one another, arndgdthe fifth millennium BCE, when
the Square Mouthed Culture was attested in Lig(Biader and Maggi, 2001; Bindet al,
2008; Binder and Sénépart, 2010).

Although all the burials are disturbed to differelegrees, there is no clear evidence of
an intentional secondary manipulation of the sk¢lsgmains (e.g. Sparaceka al, 2018).
Rather, disturbances appear to be due to eroshoegses related to the nature of the deposit,
or to animal and anthropic activity at the siteddad, the presence of intact of recognizable
burials is inversely correlated with their age, gegfing that later funerary activity may have
disturbed earlier depositions. Accordingly, the tsgad human remains are mostly
representative of infants and children, which aoearvulnerable to disturbances (Betipal,
2006), and the severity of the burial disturbaremesears to be inversely correlated with the
presence of boulders protecting the inhumations.

The oldest mortuary use of the site is represebyethree disturbed deposition dating
to c. 5750-5650 BCE. The lack of information in tthecumentation did not allow for the
reconstruction of the funerary characteristicshefse depositions. It can be however inferred
that both adults (RS5) and children (RS1 and RS&evemplaced, and that two of them
(RS5 and 6) rested in close proximity. A secondteluof dates spans c. 5650-5550 BCE,
and is constituted by four children below the agsin (RS3, R6 and the two perinatal R7
and R8). The only burial for which a reasonablyadetl documentation is available (R6), is
crouched on the left side, and was deposited withoy funerary structure (i.e. stone slabs or
stones placed around the body) or grave goods.eTihds/iduals dated to the first half of the
sixth millennium BCE at Arma dell’Aquila currentbonstitute the earliesbrpusof directly
dated human remains for the north-western Mediteaa Neolithic, and appear at least
contemporaneous to the earliest dates on burialtable in southern Italy, such as Masseria
Valente, Serra Cicora and Balsignano, Apulia redibozzi, 2002; Cipolloni Sampo, 2002;
Ingravallo 2004; Radina, 2006; Conati Barbaro, 3017

The skeletal remains belonging to the second Haliesixth millennium BCE include
burials (R1-5) and individuals reconstructed frooattered remains (RS4, RS7, and RS9).
Although only three burials present overlappingeddR2, R3, and R5), all burials appear to
have been deposited in a line, on their left sate] consistently in contraposition (head-
against-head and feet-against-feet). In additiothéoalignment, the position of the body, and
the lack of grave goods, a shared feature amoriglbwonsists in the placing of the head of
the individual on an elevated surface. Indeed,disiIseem to be “marked” by the proximity
of the head to a rock (R1, R2, and R4) or a bou(®&&). One of the two large boulders
enclosing R5 is the rock over which R3’s head rkdieaddition, R1 is deposited related to a
large flat stone slab raised up at his feet. Tlesgmce of elements possibly used to mark the
location and orientation of the grave (e.g. Beyn@@08; Mafartet al, 2004) may have
facilitated the maintenance of what appears torberganized funerary space, i.e. a portion
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of the cave were Neolithic communities buried aitith number of individuals over several
hundred years. However, this apparent organizatiay be fortuitous, and needs to be
substantiated by further research, especially denisig the fact that only a portion of the
deposit has been explored. New excavations shéwicxample, verify the possibility that

the single alignment we described was, in factjas lintroduced by excavating a trench
against a rock wall.

Most of the burials at Arma dell’Aquila apparentbelong to a funerary tradition
preceding what seems to be the “typical” Square thited Pottery adult burial in Liguria, i.e.
the crouched inhumation in a stone cist, represehexe by the burial found by Zambelli
(Issel, 1908; Bernabo Brea, 1946; 1956; Del Luceh&897). In general, it is not possible to
attribute burials to a specific cultural traditibased solely on their funerary characteristics.
Single burials in a shallow pit, crouched and withgrave goods, can be found in the
Impresso-Cardial Complex from southern France (Beynl1997a; 2008) and central-
southern ltaly (Bagolini and Grifoni Cremonesi, I99as well as in the Square Mouthed
Pottery culture burials from northern Italy (e.gerBabo Breat al, 2010, 2014), and in the
later Chassean in France (Beyneix, 1997b; BeedhimtgCrubézy, 1998) and lItaly (e.g. the
Arene Candide 2 burial from Tiné excavations; Biagd Starnini, 2016). Likewise, the
position of R5, which is an exception to the pattehown by R1-4 and R6, is not unique: the
hyperflexion of the limbs and, more rarely, a sepposition for the burial, are found in
burials related to the Impresso-Cardial Complexiéw in Zemour, 2013) and the Square
Mouthed Pottery (Bernabo Brea, 2010; 2014). In,faeriability in funerary behavior is
present within each cultural tradition throughdw Neolithic of the western Mediterranean.
However, the direct dates can contribute towarésctintextualization of the burials in the
Neolithic chrono-cultural framework of Liguria (Bler and Sénépart, 2010). If confirmed by
further research, the disposition of burials, agnhead-against-head, feet-against feet,
resulting in burials facing opposite directions, ukb be a unicum for this period.
Furthermore, future studies will investigate whetlieis peculiar funerary characteristic
observed at Arma dell’Aquila was present elsewhemg whether it related to social
reproduction and identity in the sixth millenniunCB.

5. Concluding remarks

The history of anthropological research in Liguisaalmost as old as the discipline
itself (De Pascale, 2008; Formicola and Holt, 2088)hough burials discovered in the™9
and early 28 century contributed to giving Liguria a centrahgé in the debate on the Upper
Paleolithic and Neolithic peopling of the westerediterranean (e.g. Formicola, 1987; 1995;
Canciet al, 1996; Formicolat al, 1990; 2005), the quality of the documentationtka the
possibility of comprehensively investigating possibfunerary practices, bio-cultural
adaptations, and social reproduction in the Neiolivh Liguria.

This study is part of a renewed collaborative aftertowards obtaining higher-
resolution information through the comprehensivevey of all the available funerary and
osteological data from the extant Neolithic skdletaries from Liguria, re-analyzing the
available documentation from past excavations, amdss-referencing the resulting
information with a refined chronology obtained framew direct radiocarbon dates. The
results from Arma dellAquila testify of the fruithess of this approach: this site now
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constitutes an important source of information te funerary behavior and biological
makeup of Neolithic people from the sixth millenmiuBCE in the north-western
Mediterranean. We have revealed a recurrent fuperse of the site beginning c. 5750-5650
BCE, including the earliest directly-dated Neolittiuman remains in the area, and possibly
an organized funerary space with an alignment oflin alternating orientations spanning
the second half of the sixth millennium BCE. Moesearch is necessary to identify possible
funerary phases based on the chronological framewerobtained, how funerary behaviors
may have constituted practices related to spebiéolithic chrono-cultural stages, and how
they may relate to social organization and iderdftthe first agropastoral communities of the
Ligurian-Provencal arc. However, the results fronmA dell’Aquila constitute an important
step in this perspective.
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Figure Legends

Figure 1 — a) Geographical collocation of the Ambedl’Aquila site in Italy and the region of
Liguria (highlighted); b) Arma dell’Aquila placemewithin some other Neolithic sites in the
Finalese area: 1) Arma dell’Aquila 2) Grotta P@l&) Caverna delle Arene Candide 4)
Grotta dei Pipistrelli, Arma Strapatente 5) Rip&ian del Ciliegio 6) Grotta Marina di
Bergeggi.

Figure 2 — The Arma dell’Aquila site a) at the timfeexcavation in 1938, and b) present day.
Image c) shows the trench excavated by Richar®8,1with burials R1, R2, and R3-4 still
visible before removal.

Figure 3 — Plan of the Richard 1938 and 1942 examvarea, indicating the position of the
burials R1-5, and the approximate position of 21 BR6-8 (redrawn after Figure 1 in
Richard, 1942: 56 and after sketches in the exaavdiaries; the drawings of the burials are
based on excavation pictures). The capital leiaitwrough F indicate the excavation areas,
and were assigned by Richard (1942); the dottex$ lindicate the position of the six sections
drawn transversely to the long axis of the site @otted line), which were used to roughly
position the scattered remains, and to reconskigeire 3; P-Q, N-O, and L-M lines indicate
the limits of excavation underneath the rock wRlchard, 1942). Graphic reconstruction by
Chiara Panelli.

Figure 4 — A re-elaboration of the "stereograpléw’ created by C. Richard (cf. Figure 9 in
Richard, 1942: 77). The image was obtained by eappihg and redrawing all the available
archaeological sections (cf. Figures 3-8 in Richa#@#2). The horizontal positioning of the
burial along the NW-SE axis was obtained from tlamimetric data (Figure 3), while the
vertical position is an estimate based on the phbtl information (Richard, 1942) and the
excavation diaries. Graphic reconstruction by $tefeossi.

Figure 5 — Portion of the excavation area highligithe orientation feet-against-feet, head-
against-head of the R1-R5 burials. The burials R1ar all crouched on their left side,
resulting in an alternation of burial facing NE &\d/. The blue arrows indicate the direction
on which the burial is oriented (the head of theddun the direction of the arrowhead); the
red arrows indicate the direction on which the #lus facing. Graphic reconstruction by
Chiara Panelli.

Figure 6 — The burial Richard 1 at the time of disary.
Figure 7 — The burial Richard 2 at the time of disary.

Figure 8 — The burial “Tomba 3”, containing theiinduals Richard 3 and 4, at the time of
discovery.

Figure 9 — The burial Richard 5 at the time of disary.
Figure 10— The burial Richard 6.
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Individual *

Z1

R1

R2

R3

R4

R5

R6

R7

R8

Parenti and
Messeri, 1962
denomination

1 (Richard 4, Fin)

Sepolturan. 5

“two skeletons of
newborns that
were mostly lost”

“two skeletons of
newborns that
were mostly lost”

Richard, Excavator
1942
Tomba \? Zambelli
Tomba I, .
scheletron. 1 Richard
Tomba Il .
scheletro n. 2 Richard
Tomba Il .
scheletron. 3 Richard
Tomba I, .
scheletro n. 4 Richard
Tomba IV, .
scheletron. 5 Richard
"Sepoltura .
del Fanciullo" Richard
“due neonati” Richard
“due neonati” Richard

Sex

M?

IND

Indet.

Indet.

Indet.

Age class

Adult

Adult

Adult

Adult

Infans
5-7 y.o.

Adult

Infans
2-4y.0.

Perinatal

Skeletal composition2

From burial: Neurocranium (f); splanchnocranium ¢favicle (d/i);
scapula (f/f); sternum (i); humerus (i/i); radiwg)( ulna (i/i); carpals
(4i/3i); metacarpals (4i/4i); hand phalanges (18s (>10ff);

cervical vertebrae (2d); thoracic vertebrae (8athBar vertebrae (5d);
os coxa (ifi); sacrum (d); femur (i/i); tibia (ifpula (i/i); patella (i/i);
tarsal (1f12i/1i); metatarsals (1d/-); foot phalesg4i)

From burial: Neurocranium (d); splanchnocranium (dandible (i);
clavicle (i/-); scapula (f/f); humerus (f/d); ragidi/f); ulna (f/i);
carpals (1i/1i); metacarpals (1i/4i); thoracic ebrae (1i2f); lumbar
vertebrae (5d); ribs (>10ff); os coxa (f/f); sacrh), femur (d/d);
tibia (f/d); fibula (d/d); patella (-/i); tarsal8i(-); fragments (ff)
From scattered remains: Neurocranium (4f); cerwieaiebrae (7f);
clavicle (-/i); metacarpals (2i/-); hand phalany;(éhoracic vertebrae
(5f); tarsals(1i/1i); metatarsals (2i/3i); foot fewax (1i)

From burial: Neurocranium (d); splanchnocranium (dandible (d);
clavicle (f/f); scapula (f/f); humerus (ff/f); uln@/d); radius (f/i);
carpals (5d/5d); metatarsals (5d/3d); hand phak(if#d); thoracic
vertebrae (>10ff); lumbar vertebrae (>5ff); rib§;(bs coxa (-/ff);
femur (ff/f); tibia (d/ff); fibula (-/ff); patell(f/f); tarsals (3f/3f);
metatarsals (1d/5d); foot phalanges (4i1f)

From scattered remains: Neurocranium (>10ff); sghaocranium
(3f); hand phalanx (1i); cervical vertebrae (1itfly; (>10ff); femur
(ff); tarsals (1i/-); metatarsals (2i/-); foot phak (2i); various

fragments (>10ff)

From burial: Neurocranium (ff); mandible (f); clale (d/-); scapula
(f/f); sternum (f); humerus (d/-); ulna (i/i); radi (d/f); metacarpals
(4d/-); ribs (f); cervical vertebrae (1i); lumbaertebrae (1f)

From scattered remains: metacarpals &/1i)

From burial: Neurocranium (f); splanchnocranium ¢favicle (f/-);
scapula (f/f); humerus (f/-); radius (-/i); ribs1(Gff); thoracic
vertebrae (ff); lumbar vertebrae (ff); os coxaffff/tibia (i/-); fibula

(ir-)

From scattered remains: Clavicle (-/i); radius){fIna (f/-); Sacrum

(f); fibula (-/f)

From burial: Neurocranium (i); splanchnocranium igiandible (i);
clavicle (i/i); scapula (d/d); sternum (d); hume(ifg; radius (i/i);
ulna (i/i); carpals (1i/1i); metacarpals (3i/4ilps (>10f); cervical
vertebrae (7d); thoracic vertebrae (12d); lumbateleae (5d); os

Dentition®

From burial: ULI1, ULI2, ULC,

ULP1, ULP2, ULM1, ULMS,

URI1, URI2, URC, URP1, URP2,

URM1, URM2, URMS, LLI1,
LLI2, LLC, LLP1, LLP2, LLM1,
LLM2, LLM3, LRI1, LRI2, LRC,
LRP1, LRP2, LRM1

From burial: ULI2, ULC, ULP2,

ULM1, ULM2, ULM3, URM1,
URM2, LLI1, LLI2, LLC, LLP1,
LLM2, LRI1, LRC, LRP1, LRP2,
LRM1, LRM2

From scattered remains: URM2

From burial: URI1, URC, LLI2,

LLC, LLP1, LLP2, LLM1, LRI1,
LRI2, LRC, LRP1, LRP2, LRM1
From scattered remains: URIZ2;

URC

From burial: LL1, LLI2, LLC,

LLP1, LLP2, LLM1, LLM2,
LRI1, LRI2, LRP2, LRM1,
LRM2, LRM3

From burial: ULdi1, ULdm1,

uLdm2,

(ULI1, ULI2, ULC, ULP1, ULP2,
ULM2), URdm2, LLdm1,
LLdm2, (LLP1, LLM2)

From scattered remains: ULM2,

URdm2, LLM2

From burial: ULC, URC, URM1,

URM2, LLI2, LLC, LLP1, LLP2,

coxa (d/d); femur (i/i); tibia (i/i); fibula (i/i)tarsals (6i/5i); metatarsals LLM1, LLM2, LRI2, LRC, LRP1,

(4i/4i); foot phalanges (8i)

From scattered remains: Metacarpals (1¥/1igand phalanx (1i);

patella (-/i); foot phalanx (2i)

From burial: Neurocranium (d); splanchnocraniumrtiandible (i);
almost complete skeleton still partially to excavat

From scattered remains: Neurocranium (1f); scaplijametacarpals
(1i); cervical vertebrae (4f); thoracic vertebr&®;(lumbar vertebrae
(6f); sacral vertebrae (6f); ribs (>10f); tarsaldij; metatarsals (4i);

ilium (ifi); ischium (i/i); pubis (i/i)

From burial: Neurocranium (d); splanchnocranium (@mimandible
(i/i); humerus (i/i); ulna (-/i); radius (f/i); clacle (i/-); scapula (-/i);
ribs (>10if); ilium (i/i); femur (i/i); tibia (i/i} fibula (i/i)

From scattered remains: Ulna (i/-)

From burial: Neurocranium (d); splanchnocranium fdimerus (-/i);
ulna (-/i); radius (i/-); clavicle (i/-); scapuldi§; ribs (>10if); vertebral
Perinatal body (1i); vertebral arches (17i); ilium (i/i); isiim (-/i); femur (i/i);
tibia (i/i); fibula (i/-); hand/foot bones (8i)

From scattered remains: Hemimandible (i/-); huméti)s ulna (i/-)

LRP?

From burial: ULdc, ULdm1,

ULdm2, (ULM1), URdmL,
URdm2 (URM1), LLdi1, LLdi2,
LLdc, LLdm1, LLdm2, (LLM1),
LRdi1, LRdc, LRdm1, LRdm2
(LRM1)

From burial: (ULdm1), (URdi2),

(LLdi1, LLdi2, LLdm1), (LRdi1,
LRdi2, LRdm1)

Table 1 — Catalogue of the burials reported inliteeature for Arma dell’Aquila, with a disambiguai of the previous denominations.
! Denomination of the burials used in this study.

2 Skeletal composition is indicated in parenthekaf§right element, and number of elements as gmjate): i: intact; d: damaged; f: fragmentary;dinall fragments.

AMS date cal BC & *

Combined
(OxA-V-2365-37 5804+33;
GrN-17730 5800+90)

4724-4552 (95.4%)

OxA-V-2365-36 631833

5361-5220 (95.4%)

Combined
(OXA-V-2365-356155+34;
GrA-38258 6125135

5208-5003 (95.4%)

Combined
(OXA—V—2365—341 6029+33;
OxA-V-2365-336114+32; GrA-
38328 5985+35;
GrA-38257 6315+35)

5071-4962 (86.9%)
5202-5176 (8.5%)

GrM-14531 6447+18

5475-5374 (95.4%)

OXA-V-2365-326118+33
5083-4956 (62.9%)

5139-5091 (9.9%)
5208-5144 (22.7%)

OxA-V-2365-316678+33

5646-5536 (94.1%)
5658-5651 (1.3%)

Lyon-14594 6675+35

5657-5533 (95.4%)

Lyon-14595 6670+35

5646-5527 (95.4%)

3 Teeth legend: I: incisor; P: premolar; M: molar; whper; L: lower; R: right; L: left; d: deciduousapital letters: indicate the maxilla or mandileth and the permanent tooth (e.g. URIA1:

upper right first incisor), lower case letters:igate the deciduous tooth (e.g. URdil: upper right deciduous incisors); in parentheses non-ediput visible teeth.

* Radiocarbon determinations labeled OxA-V and GrAenget out in Starnini and Biagi, 2016, Manninalet 2018, radiocarbon determinations labelled G Lyon were performed for
this study; when multiple dates were availabledoe individual, they were combined prior to caltia using R-combine function of the OxCal platfor@alibration was performed using
the IntCall3 curve in OxCal v. 4.3.2.

®Zambelli 1 is indicated as Tomba V (Richard, 198@; Fig. 2).

® One metacarpal probably belonging to Richard B@®ialas found in the burial reconstruction of RichBurial 5, probably due to an error during theeassling of the display.
"Formicola pers. comm., 2018.



- Skeletal Lo Spatial Stratigraphic AMS date

Individual Age Sex Composition* Dentition Position® Position’ calBC-&

) Neurocranium (8f); hemimandible (i/-); humerus)(i/- . . S1 o po Lyon-14590 6770+30

RS1 0-6 m.o. Indet. ulna (-/i); thoracic vertebrae (1f) (LLdi1, LLdi2, LLdc, LLdm1) S1-2 (or S3-4) 5.6 5720-5631 (95.4%)

) Neurocranium (6f); cervical vertebrae (2f); ulné)(- . S4 o o o o OxA-2365-5f5738+33

RS2 1-2yo. Indet. adius () URdil S4-5 4°,5% 6% 7 4686-4501 (95.4%)
Neurocranium (>10f); splanchnocranium (2f); URdm1, URdm2, (URI1, URI2, URC, URP1, S1-2 OxA-2365-50 6669:+34

RS3 4-6 y.0. Indet. =~ hemimandible (-/i); humerus (f/-); ulna (-/i); radi(- = URM1), LRdm1, LRdm2, (LLI1, LLC, LRI1, @ S3-4 5°, 6°, 7° 5644-5528 (95 40‘/)
[i); cervical vertebrae (2i); ribs (1i); femur (3/d LRM1), RM1 S4-5 70

. ) . . UlLdc, ULdm2, URdm2, LLdc, LLdm1Ldm2,
et B e LR, (UL, ULPA, ULP2, UL, UL, 51 .
o ’ (Li); ilium (f/f’), ribs (10): metatarsals (1i); tib () URIL, URC), (LLI1, LLI2, LLM1, LRC, LRP2, S1-2 (or S3-4) ’ 5207-4940 (95.4%)
’ ' ’ ' LRM1, LRM2) ULC, URM1, URM2
Carpals (1i/-); metacarpals (1i/-); hand phalan (1 Unknown )

RS5 Adult Indet. ribs (>10ff); os coxa (-/6f); metatarsals (2i1fAZ)1 - (most likely 5°, 6° L%’?g 41‘5122(2) ?98522;3)5
tibia (f/f) sS4y G0
Humerus (f/f); scapula (ff/ff); ulna (f/f); radiug/f);
metacarpals (1i); hand phalanges (1i4f); cervical )

RS6 2-3y.0. Indet. = vertebrae (3f); ribs (>10ff); thoracic vertebraéft}; - S4 5° or 6° ng%lggig ?985325/3’)5
lumbar vertebrae (3f); ischium (-/d); pubis (f); e
metatarsals (1i); femur (f/f); tibia (f/f); fibulg/f)

7 R Mandible (f); humerus (f/-); femur (f/-); metatalsa ) 5 o Grm-15910 6470+30
RS7 5-7y.o. Indet. (1i); phalanx (1) LLdm1, LLdm1, LLM1, (LLI1, LRI1, LRI2) S1-2 (or S 6 5484-5372 (95.4%)
RS8 Perinatal Indet. Neurocranium (1f); ulna (i/-); izl (-/i) - S3-4 6°, 7° -

Humerus (ff/ff); scapula (-/ff); clavicle (-/i); ceical
RS9 Adult Indet ve_rte;brae (2f); rib (1f); fen*_lur_ (-/3f); tibia (-lf)a_rsals S1-2 (or S3-4) 50 6° Lyon-14596 6095+30
' (1i/1i1d1f); metatarsals (4i/1i); foot phalangeg-}2 S3-4 ’ 5206-4911 (95.4%)
fibula (f/-)

Non-attributed Age Sex Skeletal Dentition Spatial Stratigraphic AMS date

elements 9 composition Position position calBC-%

RSS or RS9 Adult Indet. - LLI2 S2 Between 5° and7° -

or RS- new

Z1 or RS3 s . i

of RS-new’ Adult Indet. Metatarsal (1i/1i) - Unknown Below 5

RS4 or RS9 or RS- . . below 1° Lyon-14589 6145+30

new’ Juvenile/Adult Indet. Cervical vertebrae (ff) - Unknown Paleolithic 5209-5006 (95.4%)

Uncertain® Juvenile/Adult Indet. Neurocranium (2f) - Unknown Unknown -

in10 : Between 1° and

Uncertain c.3-4yo Indet. Ulna (i/-) - Unknown 6°. or below 6° -

Uncertain®® Perinatal Indet. Humerus (-/i); tibia (i/-) - Unknown Unknown -

Uncertain'* 0-6 m.o. Indet. Tibia (d/-) - Unknown Unknown -

Table 2 — Individuals reconstructed from the congigd human skeletal remaififResti Sparsi”).

! Skeletal composition is indicated in parenthesei#/fight element, and number of elements as apja®): i: intact; d: damaged; f: fragmentary;dinall fragments.
2Teeth legend: I: incisor; P: premolar; M: molar; whper; L: lower; R: right; L: left; d: deciduousapital letters: indicate the maxilla or mandileth and the permanent tooth (e.g. URIA1:
upper right first incisor), lower case letters:igate the deciduous tooth (e.g. URdil: upper right deciduous incisors); in parentheses non-eaiput visible teeth.

®The approximate spatial collocation is based ors#wtions of the site (sections 1-6) from Richdi@4@), which are reported in Figure 2.
“The approximate stratigraphic collocation is basedhe stratigraphy drawn in Richard (1942), segife 3.
® Conflicting information in the excavation diariesaccompanying notes.

® Radiocarbon determinations labeled OxA-V and GrAenget out in Starnini and Biagi, 2016, Manninalet 2018, radiocarbon determinations labelled G Lyon were performed for

this study. Calibration was performed using th€#&il3 curve in OxCal v. 4.3.2.

" There are certainly at least two individuals in $1& year old age class, based on teeth. Howenemnan-dated neurocranial and postcranial elenatitbuted here to RS4 may belong, in

part or totally, to RS7.
8 Ribs of RS5 were mixed with ribs of RS6 in a bathaut any information about provenience.

°These entries may belong to one burial or RS iddii missing the skeletal element, or may beloraew individual.
Uncertain stratigraphic collocation — possibly Neflithic.
" May not belong to the Arma dell’Aquila assemblage.





