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A B S T R A C T   

Though rare in the archaeological record, cannibalism has been documented among many different hominin 
populations; however, the mechanisms driving such behaviors remains poorly understood. Recent research that 
evaluates the hypothesized Neanderthal nutritional cannibalism at the Middle Palaeolithic cave site of Baume 
Moula-Guercy (BMG) in Mediterranean France, is one case that, in our opinion, is not fully substantiated by the 
evidence put forth by Defleur and Desclaux (2019). Using site occurrence data from the Last Interglacial (MIS 
5e), the biogeography of extinct reptile species, and cut mark taphonomic evidence, Defleur and Desclaux (2019) 
suggest that the Neanderthal remains found in Layer XV of the cave are the result of nutritional cannibalism. The 
authors argue that a regional collapse of Neanderthal populations was the result of a depletion of prey biomass, 
caused by a profound upheaval of local environmental conditions, thus causing the Neanderthals at BMG to 
resort to cannibalism. In this response paper, we attempt to show that the methods and materials used by Defleur 
and Desclaux 1) do not reflect the known number of Eemian-aged sites, 2) do not present sufficient evidence 
related to the environmental stress conditions at BMG that would warrant cannibalism, and 3) taphonomic 
evidence on Neanderthal remains does not strictly support the argument for nutritional cannibalism. Additional 
study of the BMG remains is necessary before ruling out other processes related to the post-mortem treatment of 
the Neanderthal corpses.   

1. Introduction 

The topic of cannibalism in prehistory is the subject of much con
troversy (Chaline, 1972; Gibbons, 1997; Hurlbut, 2000; Marlar et al., 
2000; Saladi�e and Rodríguez-Hidalgo, 2017; Stoneking, 2003; Villa, 
1992; White, 2001, Yustos and de los Terreros, 2015), thus the physical 
evidence and methods used to justify such a conclusion at a site must be 
robust, and replicable. Because of the delicate nature of the topic, this 
response paper addresses several issues that we have identified with the 
Defleur and Desclaux (2019) hypothesis of nutritional cannibalism at 
the Middle Palaeolithic site of Baume Moula-Guercy, France (BMG). The 
onus of distinguishing cannibalism, whether done for nutritional pur
poses or resulting from alternative behaviors, requires substantial evi
dence related to the differential treatment of Homo remains from other 
species, a precise understanding of the depositional context of the re
mains, and evidence that the remains were not deposited as the result of 
some culturally specific mortuary practices (Villa, 1992). Based on the 
requisite evidence to support such straightforward conclusions, we 

propose that Defleur and Desclaux (2019) do not meet these criteria and 
we discuss why the BMG data may be indicative of other complex 
behaviors. 

A central tenant of Defleur and Desclaux (2019) focuses on the 
notion that there was wide spread population collapse in western Eur
asia during the Last Interglacial, with only a few regions of the European 
continent able to maintain sufficient populations. Their hypothesis is, in 
part, based on the assumption that “(t)he distribution of Eemian 
Interglacial-aged sites is sporadic throughout Western Europe” noting 
that localities from northern Germany “form a fairly dense group, in 
contrast to the general scarcity of Eemian sites in the rest of Western 
Europe” (2019:114). Furthermore, because of a paucity of sites, the 
authors propose “that the Neanderthal cannibalism evident at BMG cave 
Layer XV is a nutritional cannibalism that emerged in response to the 
profound upheaval of their previously enduring environmental condi
tions” (2019:115) and “paleoanthropological sites of Eemian age are 
extremely rare due to a drastic decline in the European human popu
lation during this period” (2019:115). Though we agree that there are 
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Table 1 
Site names, countries, Eemian layer, and references for 85 MIS 5e sites.  

Site Country Eemian Layer Reference 

Ailly sur Noye France Unspecified Locht et al. (2016) 
Ambrona Spain Layer AS1 (Howell et al., 1991; Markova and Puzachenko, 2018; Villa et al., 2001) 
Arenero de Arriaga Spain Layer 1.1 Markova and Puzachenko (2018) 
Arlampe Spain Level D Rios-Garaizar et al. (2013) 
Auteuil France Level 1 Goval et al. (2016) 
Balzi Rossi/Menton Italy Unspecified Wenzel (2007) 
Baume de Gigny France Levels XII-XV (Richter, 2005; Slimak et al., 2010) 
Baume Flandin France Unspecified Cregut-Bonnoure et al. (2010) 
Beharovce-Sobotisko Slovakia Unspecified Wenzel (2007) 
Belokuzminovka Ukraine Unspecified Richter (2005) 
Bisnik Cave Poland Level A3 Cyrek et al. (2014) 
Bockstein Germany BS III (Layers h & i) https://www.nespos.org/display/PublicNesposSpace/Bockstein 
Bojnice III Slovakia Layer X and XI Neruda (2012) 
Bolomor Spain Layer II (Fern�andez Peris et al., 2012; Markova and Puzachenko, 2018) 
Burgtonna Germany Unspecified Speelers (2000) 
Can Costella Spain Geological horizon MA- 

GR 
https://www.nespos.org/display/PublicNesposSpace/CanþCostella 

Caours France Level 4 (Antoine, 2012; Sier et al., 2015) 
Cova del Rinoceront Spain Layers IIIa,b Markova and Puzachenko (2018) 
Cova Eiros Spain Layer 3 (�Alvarez et al., 2011; Grandal-d’Anglade, 1993) 
Crvena Stijena Montenegro Layer XXIV (XXIX- 

XVIII) 
(Musil, 2010; Wenzel, 2007) 

Cueva del Angel Spain Layer I-XIII Barroso Ruíz et al. (2011) 
Cueva Negra del Estrecho Spain Layer 15 (Markova and Puzachenko, 2018; Walker et al., 1998) 
Ehringsdorf Germany Unspecified (Richter, 2016; Weber et al., 1996) 
El Castillo Spain Layers 24-26 (Richter, 2005); https://www.nespos.org/display/PublicNesposSpace/ElþCastillo 
Elaea Greece Unspecified (Harvati et al., 2009; Richter, 2005) 
Elbeuf I France Level 4 (Cliquet et al., 2009; Cliquet et al., 2003) 
Estret de Trago Spain Layer UA3 https://www.nespos.org/pages/viewpage.action?pageId¼29886295 
Fontechevade France Level C (Cheylan, 1981; McPherron et al., 2012) 
Ganovce Slovakia Layer 3 (Richter, 2005; Wenzel, 2007) 
Gouberville France Unspecified Speelers, 2000(Speelers, 2000) 
Grabschutz Germany Unspecified (Gaudzinski-Windheuser and Roebroeks, 2011; van Kolfschoten, 2002) 
Grobern Germany Layer 4 (Gaudzinski-Windheuser and Roebroeks, 2011); https://www.nespos.org/pages/viewpage.action? 

pageId¼5701 
Grossoeuvre France Unspecified (Cliquet et al., 2003; Locht et al., 2016) 
Grotte Mandrin France Layer I (Slimak, unpublished) 
Hangenbieten I Germany Unspecified (Bosinski, 1967; Richter, 2016) 
Horka-Ondrej Slovakia Unspecified Wenzel (2007) 
Hranovnica-Hincava Slovakia Unspecified Wenzel (2007) 
Ilskaya Russia Levels VI-VIII Golovanova and Doronichev (2003) 
Kabazi Ukraine Unit V/VI (Chabai et al., 2005; Richter, 2005) 
Karain Cave Turkey Unspecified Richter (2005) 
Krapina Croatia Layer 8 (Layer 4?) (Gaudzinski-Windheuser and Roebroeks, 2011); https://www.nespos.org/display/PublicNesposSp 

ace/Krapina 
Kulna Cave (Sloup) Czech 

Republic 
Layer 11-13a (Musil, 2010; Richter, 2005) 

Lazaret France Level CIII Valensi (2000) 
Le Grand Abri aux Puces France Level 2 Slimak et al. (2010) 
Lehringen Germany Layer IV (Gaudzinski-Windheuser and Roebroeks, 2011); https://www.nespos.org/display/PublicNe 

sposSpace/Lehringen 
Lezetxiki Spain Level Vb (Arriolabengoa et al., 2018; Falgueres et al., 2005) 
Montfarville - Anse de Qu�ery France Unspecified (Coutard and Cliquet, 2005; Locht et al., 2016) 
Moravský Krumlov IV Slovakia Layer 2 Neruda and Nerudov�a (2010) 
Moula-Guercy France Layer XIV-XV Valensi et al. (2012) 
Neumark-Nord Germany Layer 2 (Gaudzinski-Windheuser and Roebroeks, 2011) https://www.nespos.org/display/PublicNesposSp 

ace/Neumark 
Payre France Layer D Rivals et al. (2009) 
Phoben Germany Unspecified Wenzel (2007) 
Port-Racine France Unspecified Wenzel (2007) 
Predmostf I-III Czech 

Republic 
Unspecified https://www.nespos.org/pages/viewpage.action?pageId¼65404992 

Rabutz Germany Unspecified (Gaudzinski-Windheuser and Roebroeks, 2011; van Kolfschoten, 2002) 
Ramandils France Level IV Moles and Bouti�e (2009) 
Rheindahlen Germany Layer B https://www.nespos.org/display/PublicNesposSpace/Rheindahlen 
Rochelot France Niveau d1 https://www.nespos.org/display/PublicNesposSpace/Rochelot 
Roisel France Unspecified (Gautier, 1989; Swinnen et al., 1996) 
Saccopastore Italy Layer 2a https://www.nespos.org/display/PublicNesposSpace/Saccopastore 
Saint-Germain-des-Vaux France D2A Bocquet-Appel and Tuffreau (2009) 
Saint-Vaast-la-Hougue France Unspecified Speelers (2000) 
Sclayn Belgium Layer 4 (Gaudzinski-Windheuser and Roebroeks, 2011); https://www.nespos.org/display/PublicNespos 

Space/Scladina 
Seclin France Unspecified (Conard, 1990; Tuffreau et al., 1985) 
Seelberg Germany Unspecified Speelers (2000) 

(continued on next page) 
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fewer Eemian-aged sites in western Eurasia than in later periods, the 
collection of sites that Defleur and Desclaux present, in our opinion, do 
not reflect all of the sites with a known MIS 5e component, thus leading 
to erroneous conclusions related to different population dynamics. Here, 
we attempt to show that the methods and materials used by Defleur and 
Desclaux 1) do not accurately reflect the number of known sites on the 
landscape during the MIS 5e Last Interglacial, 2) do not present suffi
cient evidence related to the environmental conditions at BMG that 
indicate “stress” conditions that would warrant cannibalism, and 3) 
their taphonomic evidence of the Neanderthal remains does not strictly 
support the argument for nutritional cannibalism or even cannibalism 
sensu lato at BMG. 

2. Eemian-aged sites and components 

Generally, and for a variety of taphonomic reasons, sites from older 
periods are less well-preserved than those that are more recent, and the 
Eemian record in western Eurasia is no exception. However, sites with a 
MIS 5e component are more ubiquitous than those cited by Defleur and 
Desclaux. In their narrative, Defleur and Desclaux identify only 10 sites 
in western Eurasia (Gr€obern, Rabütz, Grabschütz, Taubach, Neumark 
Nord and Lehringen, Caours, Krapina, Bolomor Cave and BMG) as 
having stratigraphic layers dating to MIS 5e. Regarding BMG, the au
thors note that “only layer XV of BMG is confidently and unambiguously 
attributed to MIS 5e” in Southern France” (2019:119). The authors 
contend that Neanderthals had likely abandoned most parts of Europe 
because of a lack of natural resources when compared to the previous 
and subsequent periods, and because low population density groups 
were of insufficient size to allow for adequate human reproduction. With 
the exception of Saccopastore, in Italy, the authors do not provide evi
dence as to why only 10 sites are used in their analysis, when numerous 
studies have documented far more sites (Chabai et al., 2005, Gaudzin
ski-Windheuser and Roebroeks, 2011, Nicholson, 2017, Richter, 2005, 
Richter, 2008, Richter, 2016, Speelers, 2000, Wenzel, 1998, Wenzel, 
2007). Instead of 10 sites in the region, an overview of the literature 
shows that there are approximately 85 sites with a cultural layer 
attributable to the Eemian (Table 1 and Fig. 1). Based on this increased 
number of sites, it is possible to glean a sense of the distribution of 
Neanderthal populations throughout western Eurasia and how these 
populations were able to adapt to numerous climatic zones, showing a 
preference for warm temperate and mesic climates (Nicholson, 2017). 
As radiometric dating improves, it is possible that subsequent research 

could disprove the presence of an Eemian component at some of these 
sites. It is even possible such future evidence could demonstrate that 
only 10 sites “unambiguously” date to MIS 5e, however, excluding 75 
other sites with no discussion, prompts questions regarding the hy
pothesis and methods of the authors aforementioned. Furthermore, their 
attribution of BMG Layers XIV-XV as dating to MIS 5e is not itself exempt 
of serious questions. 

The biostratigraphic context at BMG is indeed indicative of a warm 
climate, signifying that Layers XIV-XV are from a warm phase of the Last 
Interglacial. Radiometric dating should help to clarify the classified MIS 
5e layers at BMG; unfortunately, the obtained measures do not directly 
support a MIS 5e attribution for Layers XIV-XV. In terms of the radio
metric dates collected from the site, these layers could be correlated with 
one of the other warm sub-stages (e.g., 5a or 5c) rather than the warmer 
5e stage. Only one radiometric measure with a reported date is consis
tent with having an Eemian designation in Layer XV. Defleur and 
Desclaux note that “(r)ecent U-series and ESR dating provided a mini
mum date of 119 � 13 ky for Layer XV. The probable age range is 
approximately 120–130 ky” (Willmes et al., 2016) (Defleur and 
Desclaux, 2019:118). However, the chronology of layers XIV to XV has 
been documented as being jumbled, making their chronological position 
unclear. 

In another recent study of BMG, Wilmes et al. (2016:318) note that 
“the CSUS/ESR ages for Layer XIV (n ¼ 2) are not conclusive, with one 
age estimate at 70 � 4 ka and another at 97 � 6 ka. The younger age 
estimate for Layer XIV does not agree with the stratigraphy and 
biostratigraphy of the site, and more direct dating of material from this 
layer is needed to resolve this discrepancy”. These dates do not effec
tively match with the BMG XIV attribution to MIS 5e but could be 
congruent with one of the most recent warm sub-stages from MIS 5. 
Regarding Layer XV, Willmes et al. (2016:318) demonstrate that “the 
age estimates of the Neanderthal fossil bearing Layer XV are based on 3 
faunal teeth (3039, 3041, 3042), yielding consistent ESR age estimates 
ranging between 97 � 10 ka and 119 � 13 ka”. The large sigma values 
assigned to these dates indicates that the layer could encompass both 
MIS 5e and MIS 5c. An assignment of the layer to MIS 5c could explain 
the presence of species that prefer continental and cooler conditions 
(infra) versus the warmer temperatures at the peak of MIS 5e. This 
alternative attribution of layers would also be congruent with additional 
BMG U-series dates of two Neanderthal teeth from Layer XV that “agree 
with an age for Layer XV corresponding to at least MIS 5 sensu lato” 
(Willmes et al., 2016:318). The precise determination of Layers XIV-XV, 

Table 1 (continued ) 

Site Country Eemian Layer Reference 

Sesselfelsgrotte, Untere 
Schichten 

Germany Unspecified (Richter, 2016; Weißmüller, 1995) 

St. Marcel France Level U (Cregut-Bonnoure et al., 2010; Slimak et al., 2010; Wenzel, 2007) 
Stajnia Cave Poland D1 Layer http://www.fossilized.org/Human_paleontology/_sites_expanded.php?locality¼Stajnia%20Cave 

&primy_key¼1037 
Steinmühle Germany Unspecified Wenzel (2007) 
Stuttgart-Bad Cannstatt Germany Unspecified (Richter, 2016; Wenzel, 1998) 
Stuttgart-Unterturkheim Germany Unspecified (Gaudzinski-Windheuser and Roebroeks, 2011) 
Taubach Germany Level XI (Gaudzinski-Windheuser and Roebroeks, 2011); https://www.nespos.org/display/PublicNesposSp 

ace/Taubach 
Theopetra Greece Level II Facorellis et al. (2013) 
Treauville France Unspecified Speelers (2000) 
Vaufrey France Layers II-IV Hernandez et al. (2014) 
Veldwezelt–Hezerwater Belgium Layer B1 Vanmonfort et al. (1998) 
Veltheim Germany Unspecified Speelers (2000) 
Veternica Cave Croatia Layer J (Musil, 2010; Wenzel, 2007) 
Vindija Cave Croatia Layer G3 https://www.nespos.org/display/PublicNesposSpace/Vindija 
Vogelherd, Hohlensohle Germany Unspecified (Richter, 2016; Wenzel, 1998) 
Wallertheim Germany Wal A & B Adler et al. (2003) 
Waziers France Unspecified (Locht et al., 2016; Verleijsdonk, 2018) 
Weimar-Parktravertin Germany Lower Travertine (Gaudzinski-Windheuser and Roebroeks, 2011); https://www.nespos.org/display/PublicNespos 

Space/Weimar 
Yezupil Ukraine Level III (Łanczont et al., 2009; Richter, 2005)  
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especially in terms of chronological position and assignment strictly to 
MIS 5e require further testing and more precise radiometric dating. 

Whatever the true chronological position of BMG XIV-XV Defleur 
and Desclaux conclude, based on 10 selected sites, that their “inventory 
of Mousterian sites attributed to MIS 5e in the southern half of France 
and elsewhere in Europe shows a collapse of the human population 
during the Eemian period of global warming” (Defleur and Desclaux, 

2019:122). However, this assumption is not based on a summed prob
ability distribution model of population nor any spatial analysis of the 
distribution of the Mousterian sites in region. Rather it is built on a vi
sual comparison of the distribution of select sites dating to MIS 6 and 
MIS 4/3 sites. Their Figure 5 presents a non-exhaustive list of prehistoric 
sites (mostly stratified cave sites) from MIS 6 thru MIS 3 in southern 
France, which collectively plots ~92 sites, though no database or list of 

Fig. 1. Location of 85 sites with a component dating to MIS 5e (see Table 1 for site names and references).  

Fig. 2. Map of southern France with MIS 5e sites and Eemian paleoclimate zones.  
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sites is provided; therefore none of these maps are reproducible. These 
maps attempt to compare the spatial distribution of Neanderthal pop
ulations that have very different durations on the landscape, with ~15ky 
assigned to MIS 5e, ~70ky to MIS6, and ~50ky covering MIS4/3. These 
spatial and temporal scales are not easily comparable without some 
statistical manipulation of the data, though none of the data are 
presented. 

In southern France, we identify ~10 sites with a cultural component 
dating to MIS 5e (Table 1 and Fig. 2). However, we are unable to 
perform a statistical comparison of Defleur and Desclaux’s site data to 
ours. Proportionally there appear to be more than twice as many MIS 5e 
sites compared to their attribution of MIS6 sites. Based on this rudi
mentary comparison, one could conclude that the warmer Eemian 
period was particularly favorable to the expansion of Neanderthal 
populations across the region, with a rapidly growing population and 
expansion in the previously abandoned latitudes of northern Germany. 

This anecdotal example is not robust, but could be tested using 
spatial analyses with a more exhaustive list of sites dating to MIS6 
through 5 (or even 3). However, since the authors do not provide site 
dates, nor do they include climate/environmental data associated with 
these periods, their correlation between a warming climate and popu
lation collapse is not supported. Upon closer inspection, the data in fact 
may well support quite an opposite conclusion, with an expansion of the 
Neanderthal populations over the previous cold MIS6 phase. 

3. Climate and biogeography 

The MIS 5 climatic period spans roughly 50,000 years, whereas MIS 
5e is far shorter spanning approximately 15,000 years. Defleur and 
Desclaux state that MIS 5e is warmer than the peak of the Holocene, 
therefore these temperatures serve as a diagnostic value when evalu
ating the presence of three species of extinct reptile identified in BMG 
Layer XV (Testudo hermanni, Malpolon monspessulanus, and Rhinechis 
scalaris). These reptiles are believed to prefer Mediterranean climates 
and are no longer found in the BMG area of the Soyons region. The 
authors note that the presence of these species indicates that the climate 
around the cave during the MIS 5e period was warmer and drier than at 
present, with the Mediterranean climate extending further north than 
the present day, following the Rhône Valley. The authors also note that 
Layer XIV contains the remains of Testudo hermanni, suggesting a rela
tive stability of climatic conditions in the area throughout the duration 
of the Eemian and that the northern-most range of the Hermann tortoise 
is more than 100 km south of BMG. 

The distribution of extinct species in a region may be correlated with 
the current or past distributions of a species, but the authors provide no 
evidence of this. Current environmental conditions in the Middle Rhône 
Valley are affected by a high degree of anthropogenic modification and 
are directly impacted by human activities related to deforestation, 
conversion of landscapes to pastures, and fire suppression; these 
anthropogenic processes have been at play since the beginning of the 
Holocene (Delhon et al., 2010) and could have impacted the distribution 
of these species. The past distribution of these reptiles in the more 
northern regions of their known Holocene distribution does not repre
sent a direct proxy for a warmer phase for BMG XIV-XV, and the adap
tive capabilities of the species to different and no-analog environments 
across the Holocene remains largely unknown. Additionally, the actual 
distribution of Malpolon monspessulanus does encompass slightly more 
northerly latitudes than BMG (Pottier et al., 2006). Focusing on Pleis
tocene data, Rhinechis scalaris remains have been recovered from a 
Middle Pleistocene sequence at the L’Igue des Rameaux site in the 
Tarn-et-Garonne area of France, far from Mediterranean climates and in 
a much more cool temperate Atlantic climatic context (Jeannet and 
Mein, 2016). Rhinechis scalaris is itself documented throughout the 
different climatic phases of the BMG sequence including Layers XIX, 
XVII, XVI attributed to the cold MIS6 phase, along with remains found in 
Layer VIII, in cold MIS4 conditions (Manzano, 2015). 

A Pleistocene Atlantic distribution for Testudo hermanni is also 
documented at the site of Aven de la Fage, in Corr�eze (Mourer et al., 
1975) and in Font�echevade in Charente (Cheylan, 1981; Hervet, 2000), 
both of which are located north of BMG and in a cooler Atlantic climate 
context. The Pleistocene distribution of these reptiles is not straight 
forward or indicative of a more Mediterranean climate, rather it corre
sponds to the phenotypic plasticity of these species to adapt to climates 
not directly comparable with their actual distribution (Geniez and 
Cheylan, 2012). 

BMG XV also contains the remains of Triturus cristatus, Rana tempo
raria and Pelobates fuscus, which have a distribution indicative of con
tinental and colder conditions (Manzano, 2015). The presence of these 
microfauna, which can inhabit no-analog cold and/or warm climates 
could indicate that the Middle Rhône Valley served as a natural 
north-south corridor recording Mediterranean influences well into 
southern France (Manzano, 2015). It may be the case that the reptile 
remains at BMG do not record the MIS 5e optimal warm period, rather 
one of the subsequent, and less warm, MIS 5 sub-stages. The lines 
denoting the approximate distribution over time of three thermophilous 
reptiles identified in level XV in Defleur and Desclaux’s Figure 3 (2019) 
remain arbitrary and are not supported with any climatic or ecological 
data. Using gridded global climate model data, Nicholson (2017) 
recreated paleoclimate zones of western Eurasia which shows that BMG 
was located in a Warm Temperate and Mesic climate during MIS 5e as 
mentioned by Defleur and Desclaux (Fig. 2). However, Defleur and 
Desclaux’s hand-drawn approximation of the geographic extent of the 
three extinct species is not based on any quantitative biogeographical 
analysis that attempts to accurately delineate where those warmer 
climate zones may have been located. 

The question of the persistence of MIS6-adapted mammals and 
micromammals in Layers XIV-XV is particularly interesting, however 
their presence should not be used as a demonstration or definitive proof 
of a MIS 5e age for these layers, as the precise timing of these species’ 
extinction is also unknown. The presence of P. lenki, A. bursae and M. 
brecciensis in Layers XIVa to XV is cited by Defleur and Desclaux as “not 
previously found in association in any late Pleistocene layers in Western 
Europe” (2019:116), however their distribution is known to exist at 
several localities post MIS 5, including more recent phases of the Upper 
Pleistocene (Chaline, 1970; Chaline, 1972; Defleur et al., 2001; Marquet, 
1989). The presence of these species itself does not lead to an unam
biguous and confident conclusion supporting a MIS 5e attribution of 
these layers. 

4. Cannibalism 

The debate over the evidence and meaning behind Neanderthal 
cannibalism has gone on for more than 150 years. In 1871, Carl Vogt 
argued that far from being a mark of savagery, one could infer that 
anthropophagy was commonly considered a sign of some degree of 
civilization (Vogt, 1871). The Baron de Lubac in 1873 noted that the 
evidence of Neanderthal cannibalism from the Grotte de N�eron (a 
Mousterian cave site located less than 30 m from BMG) (Slimak, 2004) 
was likely “only by chance, and strange as this assertion may seem, the 
’Cave Peoples’ would not have been civilized enough to be cannibals” (de 
Lubac, 1873). The same may be true today, in that we still do not have a 
good understanding behind all of the behavioral mechanisms related to 
prehistoric cannibalism. 

To begin, Defleur and Desclaux make a case for nutritional stress 
based on the presence of linear enamel hypoplasia (LEH) on teeth. The 
presence of LEH’s, however, appear to be common throughout Nean
derthal and AMH hunter-gatherer populations (Guatelli-Steinberg et al., 
2014) and does not present definitive evidence of nutritional stress 
related to cannibalism. 

Regarding the taphonomic evidence for cannibalism at BMG, Defleur 
and Desclaux note that there is a higher percentage of cut marks on 
Neanderthal remains (~50%) compared to those on red deer (Cervus 
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elaphus) remains (~26%) implying that the Neanderthals occupying 
these layers were especially careful when cutting up the Neanderthal 
corpses (Defleur et al., 1999; Valensi et al., 2012). These differences in 
the percent of cut marks between Neanderthal and red deer bones is 
remarkable as the remains from these two species were found in direct 
spatial association (Defleur et al., 1999). These differences could be 
interpreted in two divergent ways. If the activities in BMG Layer XV 
represent a nutritional cannibalism event, then the high prevalence of 
cut marks on Neanderthal remains may well be supported by Defleur 
and Desclaux’s hypothesis, as it would reflect the need to exploit all 
available protein from the Neanderthal corpses, as well as all other 
procured fauna. However, “low utility” Neanderthal bones, such as 
metapodials, phalanges, clavicle, and mandible, record a high number of 
cut marks (~45%), fitting with the Burger et al. (2005) prey as patch 
model of bad nutritional times, while only 17% of the corresponding red 
deer remains exhibit similar cut mark frequencies, an indication that the 
group was not under nutritional stress. It is very possible that the 
Neanderthal and red deer remains were not defleshed during the same 
occupational event, as red deer remains were clearly not over processed. 

The Neanderthal and red deer remains seem to have been processed 
in a specific manner and do not share a quantitative equivalence with 
other faunal remains. The “over-treatment” of Neanderthal remains is 
not documented elsewhere in Layer XV. Other artiodactyl and perisso
dactyl remains from the same layer are less abundant (but of comparable 
size with 97 remains, compared to 193 for C. elaphus and 120 Nean
derthal remains). This diverse faunal assemblage includes the remains 
from at least 12 other species of medium- and large-size ungulates 
(Capra, Capreolus, Rangifer, Equus, Megaloceros giganteus, and Bos) that 
do not record comparable cut marks. 

In a separate analysis of the faunal assemblage at BMG, Valensi et al. 
(2012) state that the high percentage of cut marks on Neanderthal re
mains indicates that great care was taken in cutting up the corpses; 
whereas Defleur and Desclaux suggest the opposite, that the high fre
quency of cut marks points to an “exacerbated need for protein”. The 
fact that the associated ungulates were not treated as intensively, or 
carefully, as the Neanderthal corpses should be further explored. This 
pattern suggests that there could have been several occupational phases 
comprising Layer XV. There were likely short temporal differences be
tween occupational phases when Neanderthals would have butchered 
ungulates for food and when the Neanderthal bodies were defleshed and 
disarticulated. 

If Layer XV does reflect several hominin occupations then the scar
city of lithics also needs to be explained, as they do not support repeated 
occupations at the site. There are remarkably few lithic remains from 
Layer XV, totaling 227 lithic artifacts (>2.5 cm) which includes a limited 
number of retouched tools (n ¼ 57) (Defleur, 2015). This lithic assem
blage represents less than one tool for every two Neanderthal remains, 
or one tool for every 100 pieces of bone (from all species combined). 

If the BMG Neanderthal corpses were defleshed and disarticulated 
for consumption then there should be distinct taphonomic signatures 
between the associated faunal and Neanderthal remains, though several 
lines of evidence to unravel these differences have gone unexplored. For 
instance, though Defleur et al., ’s 1999 research shows images from a 
scan electron microscope (SEM), it does not appear that they investigate 
the micromorphology of the cut marks. A recent SEM analysis of cut 
marks on human remains at Gough’s Cave site in the United Kingdom 
and the Lepenski Vir, Padina, and Vlasac sites in Serbia (Bello et al., 
2016) attempt to determine the timing of cut marks based on their 
width, depth and opening angle of the cut mark and whether or not they 
were inflicted long after death. This type of analysis was also done by 
Garralda et al. (2005) to determine possible cannibalism practices at 
Combe-Grenal and Marillac (France). In this case, Garralda and col
leagues propose that the cut marks were the result of “social/ritual” 
practices and not nutritional, and that there were potential funerary 
rituals that involved defleshing and dismemberment (Garralda et al., 
2005). This type of analysis does not appear to have been done with the 

BMG Neanderthal remains. 
The possibility of dismemberment of corpses for secondary burial as 

described by Bello et al. (2016) should also be further explored. Bello 
and colleagues describe funerary practices that consist of the initial 
burial of dead bodies in the ground, followed by a period of decay, and 
finally the exhumation of remains and dismemberment for reburial or 
other ritual practices that have no relationship to caloric needs, a 
common case in ethnography. Because Defleur (2015) and Defleur et al. 
(1999) do not provide sufficient data and information for reanalysis, it is 
difficult to provide an alternative hypothesis other than the corpses may 
have been disarticulated for some ritualized purpose. 

Finally, evaluating the nutritional content of different prey species 
has been one way of assessing the diet breadth of different human 
populations (Binford, 1978; Jones and Metcalfe, 1988; Lupo, 1998, 
2006; Madrigal and Holt, 2002), and this line of evidence was recently 
explored by Cole (2017) who derived nutritional values for different 
hominins according to their body weight. Based on the caloric value of 
the six Neanderthal corpses at BMG (Cole, 2017), the amount of avail
able calories to feed a Neanderthal group was low, especially given that 
of the six individuals only one is a large adult, one is a small adult, two 
are sub-adults, and two juveniles. The number of calories available 
would be nominal and would only feed a small Neanderthal population 
of 25 adult males for 1.13 days (Cole, 2017). 

If fauna and Neanderthal remains from Layer XV were utilized in the 
same phase of occupation, the discrepancy in their respective exploita
tion indicates that this cannibalism event was likely not a nutritional 
episode. The treatment of the Neanderthal bodies related to the 
extraction of all soft tissues, including appendicular skeletal elements, 
points to a distinct treatment of the Neanderthal remains versus the 
associated fauna, a proxy that could be indicative of more complex 
cannibalistic practices, including the potential for ritualized treatment 
of the bodies, though the exact practice remains unknown (Frayer et al., 
2006; Saladi�e and Rodríguez-Hidalgo, 2017, Yustos and de los Terreros, 
2015). Taphonomic evidence of dismemberment of a corpse does not 
necessarily correlate with cannibalism events. Rather than a nutritional 
act, the dismemberment of the Neanderthal bodies may well be indic
ative of complex and ritualized social behaviors or territorial behavior 
that remains to be precisely documented among this still misunderstood 
population (Bahn, 1992; Carbonell et al., 2010; Conklin, 2001; Vilaca, 
2000). 

To some extent, Defleur and Desclaux neglect to discuss Neanderthal 
foraging during MIS 5e and the large body of literature that paints a 
different picture of food resources available to these populations. 
Richter (2016) clearly illustrates the relationship between Eemian Ne
anderthals hunting in forested regions with low-prey biomass versus 
hunting in open landscapes with high-prey biomass. Richter notes that 
even if encounter rates in forested areas with large-prey were low, 
because of a low Neanderthal population density, the impact of fewer 
prey items on the landscape should not affect human nutrition. Although 
herds of large-prey like mammoth, woolly rhino, reindeer and horse 
were not as abundant in forested areas, fauna such as Bos primigenius, 
Capreolous capreolus, Cervus elaphus, Dama dama, Equus ferus, and Sus 
scrofa (Gaudzinski-Windheuser and Kindler, 2012; Gaudzinski-
Windheuser and Roebroeks, 2011; Gaudzinski, 2004; Rivals et al., 2009) 
were well adapted to these environments, likely providing a sufficient 
source of protein for a small Human population. In addition to 
large-prey, more evidence is being uncovered regarding the importance 
of plants in Neanderthal diets’ (El Zaatari et al., 2016; Wenzel, 1998; 
Wenzel, 2007) as well as other small fauna (Cochard et al., 2012; Morin 
et al., 2019). With population estimates in the region estimated as 
ranging between 1000 and 12,000 (Briggs et al., 2009; Dennell et al., 
2011; Green et al., 2006; Sørensen, 2011) throughout Europe, it seems 
unlikely that the landscape could not nutritionally support such small 
groups. 
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5. Conclusion 

The evidence for nutritional cannibalism at BMG put forth by Defleur 
and Desclaux, which includes an important lack of Eemian–aged sites in 
western Eurasia, a warmer climate for Layer XV as evidenced by extinct 
reptiles, and taphonomic evidence on Neanderthal and other faunal 
remains, does not support the hypothesis of the authors and is at best 
tentative. Here, we have attempted to demonstrate that there are several 
more Eemian-aged sites in western Eurasia than mentioned by the au
thors, with as many as 85 sites representing Neanderthal populations 
across the regions, counteracting their inclusion of a mere 10. We have 
also addressed the issue of biostratigraphy for Layer XV, noting that the 
presence of the three extinct reptile species does not lead to the 
conclusion that Layer XV is attributable to MIS 5e, especially given the 
other radiometric dating issues with the said layers at the site. Finally, 
while we do not question the presence of the cut mark evidence on 
Neanderthal remains, we do question Defleur and Desclaux’s hypothesis 
that it represents a nutritional cannibalism event or even the result of 
cannibalistic practices sensu lato. Given that the frequency of cut marks 
on low utility elements is not equivalent between Neanderthal and 
faunal remains, the dismemberment of Neanderthal corpses may be the 
result of more complex cultural rites that archaeologists have yet to 
understand and/or document. Furthermore, given that the total Nean
derthal population on the landscape was quite low, these widespread 
groups were thus likely to have been well adapted to hunting forested 
prey-species (as well as gathering and collecting), and with their overall 
feeble numbers, gaining access to adequate game to meet their caloric 
and nutritional needs, was not at all likely an issue. The evidence pre
sented by Defleur and Desclaux, while interesting, is far from conclusive 
and unfortunately uses data that, in themselves, do not validate the 
authors hypothesis of Neanderthal cannibalism at BMG. 
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