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ABSTRACT 

A substantial body of archaeological research over the past 25 years 
supports the proposition that Paleolithic and Neolithic cannibalism 
was a sub-optimal survival strategy. This is because early modern 
humans had to compete with non-human scavengers and predators for 
meat, and so plant food became essential for survival. We now know 
that ‘man the hunter’ was successful in relatively few hunts, and so 
probably lived on the margin until foraging skills developed sufficient-
ly to provide nutritious supplements not available from meat. Seasonal 
variations in food animals caused food stress, thereby depressing 
women's fertility. This probably promoted intergroup co-operation, 
rather than cannibalism. 

Keywords: cannibalism, dietary effects on hunters, butchering and 
defleshing human remains, nutrition, body fat and female fertility, low 
probability of cannibalism for human survival. 

INTRODUCTION 

‘Cannibalism’ commonly evokes responses of repugnance, amusement 
or ‘we don't do things like that’ in most people. For the researcher into 
the question why evidence of cannibalism has been found in Europe, the 
Americas, Micronesia and Oceania, but only a few instances in Africa, 
at least until the revolt against British colonialism in Kenya in the 
1960s. Cannibalism thus raises a scientific challenge, namely to ex-
plain why the phenomenon left its imprint on so many archaeological 
sites in Europe.  
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In an earlier article, I argued from a social anthropological view-
point that during the late Pleistocene, cannibalism was a sub-optimal 
survival strategy for several socio-demographic reasons. Since then, 
I have become aware of a substantial body of meticulous archaeological 
research that supports my original conclusion, and raises several inter-
esting avenues for further research. This paper is divided into sections 
that deal respectively with how early hominins fitted into the overall 
predation system, in which predatory species were significant competi-
tors of anatomically modern humans (AMH), their efficiency as hunters 
and scavengers, seasonal changes in the availability of prey, and nutri-
tion, including the nutritional effects of cooking. Also discussed are the 
‘proofs’ of cannibalism, the relationship between body fat and fertility, 
environmental constraints on human predation, especially climatic 
change, and how changes in early human physiology may have influ-
enced whether or not early hominins ate each other persistently. 

Together these factors also compel the conclusion that persistent 
cannibalism was a sub-optimal survival strategy. 

HOMININ AND NON-HOMININ PREDATION PATTERNS IN 
THE ARCHAEOLOGICAL RECORD 

Anatomically Modern Humans (AMH) were omnivorous predators 
who competed with other carnivores for meat, obtained by hunting 
and scavenging. The availability and types of prey animal early man 
hunted or scavenged successfully, naturally depended on several fac-
tors, including climatic and environmental change, adaptive cognitive, 
physical and behavioural changes in both hominins and their prey, and 
the degree of competition for specific types of prey or dead meat. 
The amount and types of mammalian prey that early man ate depend-
ed on his hunting techniques, his toolkit and his weapons. Finally, 
after killing his prey, early man's sociological development was also 
important, especially where large prey animals were successfully 
hunted in groups, and required the transportation of the meat from the 
hunting site to the consumption site. During six months' research 
among the Dobe !Kung in 1970, the author witnessed how, after large 
prey, like a giraffe, had been killed, one of the hunters went to fetch 
porters from the camp while the others protected the corpse while 
butchering it into narrow long strips that were hung up in tree branch-
es to dry, so as to lighten and preserve the meat. John Marshall's 1957 
film ‘The Hunters’ provides a good example of these processes (Foley 
2009: 3, 5–6).  
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This reveals the importance of an understanding of scavenger be-
haviour, particularly of avians, who tend to be forgotten by research-
ers, since they are seldom found in close proximity to humans. This 
situation was likely to have obtained during and after the late Pleisto-
cene. Additionally, the size and social organization of the hunting 
band must have influenced both the division of the spoils of the hunt, 
its women's fecundity and the amount of manpower available to it for 
obtaining food and providing mutual protection. 

Thus, early Paleolithic hominin hunters were part of a complex, 
dynamic ecosystem of predation and scavenging, which determined 
their caloric intake, cognitive and physical development and the evo-
lution of their social organization. Developments in tool making indi-
cate the increased mental development and cognition, physical 
growth, and the nutritional and cognitive benefits of increased meat 
intake. We may add to this the supposition that trade, inter-marriage 
(Heyer et al. 2011: 62–64, 73), and the dissemination of knowledge, 
propagated these cultural developments as hominin populations in 
specific areas interacted and probably co-operated in hunting, inter-
marriage, trade and defence (Kurland and Bekerman 1985: 73). If the 
research on hunting societies published over the past 60–70 years is 
any indication, an important component of hunters' store of knowledge 
is their understanding of the reproductive practices of their prey, and 
the long-term impact of over-hunting on their diet.  

In the early 1970s, the possibility of overhunting was a common 
topic of conversation among !Kung hunting bands in Namibia, as they 
planned their hunting strategy for the following week's hunt, and for 
the rest of the season. During the dry season certain types of cervidae 
disappeared until the first rains, so there were substantial seasonal 
changes in the composition and plants of their diet. The importance of 
this point is that the variety of osteological and other relics (such as 
fossilized pollen) found in archaeological excavations, is partly the 
result of hunting and scavenging preferences, and partly the result of 
seasonal changes. Here there was a major difference between Africa 
and Europe: Africa, especially the northern and southern regions, was 
substantially more arid than Europe, a factor that affects hunting and 
scavenging among the few extant groups that still subsist on these ac-
tivities. Finally, the !Kung were also aware of the different composi-
tion of different types of meat, which was reflected in the prey they 
preferred. 

In the Kalahari Desert there are far more scavengers than compet-
ing predators. The scavengers, both mammalian and avian, can strip 
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a 200-kilogram animal in less than an hour and a half. This raises a 
point seldom discussed, namely that if contemporary man's most effi-
cient competitors in hunting are scavengers and not other predators, 
the same might well have been true of late Paleolithic man as well. 
We should remember that scavengers like hyenas and African Wild 
Dogs are serious competitors to hunters using relatively primitive 
technology. Thus, the osteological relicts that archaeologists uncover 
and analyze with ever-increasing accuracy probably do not represent 
the full amount of the actual prey killed by the group's hunters. If the 
Dobe San are anything to go by, hunters lose up to a third of the ani-
mals they kill (Gerald D. Sack, Unpublished Research Notes, 1971-2). 

In competition with avian scavengers and predators, early hom-
inins must have been at a particularly big disadvantage, given birds' 
long-distance vision and rapid arrival at the kill site. At the same time, 
smaller scavengers like foxes are easily driven off, but nevertheless, 
the bones discovered in hominin home bases, must have been far less 
than the actual osteological residue that would have accumulated, had 
all the prey been successfully recovered. A final point to consider is 
the quantity of successfully hunted and retrieved prey that is con-
sumed on the hunt. Again, the Dobe San are opportunist hunters, hap-
pily killing and consuming small prey which are not worth bringing 
back home, since the individual shares would be very small indeed 
(Ibid). The nutritious value of such small prey is of high utility to the 
hunters, particularly while they are running down their prey. Since 
the poison used by the San on their arrows is relatively slow-acting, 
a large wounded animal can lead the hunters on a merry chase for as 
long as 7–10 days, in the case of a giraffe, for example (Ibid). 

Naturally, this discussion is obviously not a critique of paleoar-
chaeologic methodology, but simply raises points that are not always 
taken into consideration. 

THE IMPACT OF CLIMATIC CHANGE ON HUNTING AND 
SCAVENGING 

To a large degree, late Pleistocene hunters and gatherers in Africa 
were also subject to similar endogenic changes in their subsistence 
system, which, however, were probably more frequent and more ex-
treme than those in Europe. It was axiomatic when I was an anthro-
pology student in the late 1960s, that the lower the rainfall in any area 
in Africa, the greater its annual variability, and the more likely it was 
that prolonged droughts would occur. European rainfall is both higher 
and more regular, which would have provided late Pleistocene hom-
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inin hunters and gatherers with congenial hunting and foraging habi-
tats. John D. Speth contended that in regions where there is a marked 
difference between hot and cold periods of the year, groups accus-
tomed to high animal-protein intakes during one season, were likely to 
suffer from ‘food stress’ and the depletion of their body fat reserves 
during the winter (Speth 1987: 20–22). This may have led to persistent 
changes in the timing of births.* 

Another point not always considered regarding hominin preda-
tion, is that it favoured specific traits by promoting the selection of 
those most conducive to good health and predation (White 2001: 86–
88; 93; Olshansky, Carnes and Butler 2003: 50–55). One of the points 
made by Olshansky et al. (2003: 95), is that  

Designs that seriously hamper survival in youth will be 
weeded out (selected against) because most affected indi-
viduals will die before having a chance to produce off-
spring. More important, anatomical and physiological quirks 
that become disabling only after someone has reproduced 
will spread (cf. Lieberman 2013: 16–18; 20–21; 23). 

The high nutritional quality of meat was thus crucial to the physi-
ological, mental and social development of early man. A ‘bioenerget-
ic’ model developed to evaluate the energy requirements of AMH, 
especially his brain metabolic requirements (Leonard and Robertson 
1992: 179–180), showed that they were surprisingly high among the 
young, but declined with age (Ibid.: 180). Also unexpected was 
the contention that after the age of two years, when at rest, the brain 
requires more energy than the body in order to develop (Ibid.: 181–
182).  

The emergence of homo erectus and its descendants, therefore, 
required a substantial increase in both the quantity and quality of food, 
and in the amount of energy expended in food collection in order to 
support the increased energy requirements of the developing human 
brain (Ibid.: 186–191). The point here is that a higher quality diet, 
therefore, was a sine qua non for the development of homo sapiens, 
precisely during the period when east Africa was becoming drier. This 
obviously meant that substantially larger quantities of protein and car-
bohydrates were required just when their harvesting became more en-
ergy demanding. One possible solution could have been cannibalism, 
which would have provided closely matched edible energetic solutions 
to what the human brain required. The fact that cannibalism seems not 
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to have been widely practiced in Africa at that point in time, then, 
raises an important but still unanswered question. 

If the solution was cannibalism, it would have been either endo-
cannibalism (the consumption of group members), or exocannibalism 
(the consumption of non-group members) (White 2001: 88). Exocan-
nibalism was logically preferable for group survival. If exocannibal-
ism was practiced on the relatively young, they could potentially make 
lengthy contributions to the bands' acquisition of vegetable and animal 
food. This suggests that the consumption of elderly group members 
would be both efficient regarding the investment of energy in food 
getting, and the number of mouths participating in the proceeds of  
the hunt and gathering. Interestingly, among the Siberian Chuckchi  
in the contemporary period, this was a major rationalization for ‘volun-
tary death’ (suicide with the assistance of lineage members) (Will-
erslev 2009: 693–694).  

The potential drawback to endocannibalism of the elderly, of 
course, is the loss of their knowledge and experience. The evolution 
from homo erectus to homo Neanderthalensis and homo sapiens took 
a long time – between 1.6 million to 800,000 years. It is thus possible 
that the increased increments of metabolic energy required for the com-
pletion of early man's cerebral development were sufficiently spread 
out, as to make the process sustainable with only relatively small incre-
ments in the quantity and quality of the food required, thereby obviating 
the need for cannibalism that at first seemed necessary. 

We cannot establish whether late Paleolithic man persistently 
practised endocannibalism or not. However, the analysis of the sexual 
and age composition of cave-dwelling groups should provide insights 
into the role endocannibalism might have played in the complex bio-
logical, ecological, climatic and predatory system in which man de-
veloped and competed with other predators and scavengers. This is 
particularly true of the competition for the high-quality food that gave 
him the evolutionary advantages, of longevity and cognitive develop-
ment. 

To assess the impact of primitive exocannibalism would require 
DNA testing of a vast quantity of paleosteological material. The ques-
tion is whether the investment in time, effort and material would be 
worthwhile, something I am not qualified to comment on. Speaking as 
an anthropologist, however, there is a tantalizing hint regarding poten-
tial endocannibalism of the elderly, which derives from Chuckchi and 
Innuit ‘voluntary suicide’, that is, suicide of the elderly performed 
with the assistance of kinsmen (Willerslev 2009: 693–694). Research-
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ers into the topic, however, argue about the ‘reason’ for the practice, 
namely whether it derives from an altruistic concern for the well-being 
of the band, or is a religious ritual, as Willerslev contended. Still other 
researchers, however, think that this type of suicide was rare among 
the Innuit, though having similar motivations. It appears that the reli-
gious motivation derives from Innuit beliefs in the afterlife (Willerslev 
and Vitebsky 2015: 1–23). 

Sandgathe et al. (2011: 248–250) and Rendu et al. (2014: 5), 
showed that already in the late Paleolithic period and among Nean-
derthals, there was evidence of purposeful burials, without evidence 
of associated cannibalism. This suggests that both purposeful burials 
and cannibalism were selected, purposeful acts, rather than un-
planned and episodic events. Both sources hint at the absence of other 
non-human bones in the ‘graves’. This deliberate separation of human 
from non-human remains also suggests a different attitude towards the 
remains. While this point is seldom specifically raised in instances of 
reported cannibalism, its absence would appear to suggest that canni-
balized corpses were regarded as food, rather than items to be respect-
ed or revered. Moreover, both reports specifically note that non-
cannibalistic burials were of complete corpses, in specific poses, rela-
tively ‘untainted’ by other non-human bones, while cannibalized 
bones were scattered and mixed up with animal bones (cf. Saladié et 
al. 2015: 3–4). They stated (2015: 18), that  

In general, most descriptions of European prehistoric 
cannibalized assemblages describe a butchering process that 
is similar for humans and animals, as a result of a consistent 
pattern in the exploitation of meat, bone and brains of the 
bodies. The only possibly ritual processing described in any 
of these cases was that applied to the skulls in some of the 
assemblages that contained anatomically modern human 
remains. 

This, together with the cave bear skulls found in Polish (Zbiorowa 
1989; Baca et al. 2012) and French sites (Joachim 2002: 58; Montelle 
2022), suggest a direct link between the skulls and ritual attitudes to-
wards them. Karavanić (1993: 100–102), Wunn (2001: 459–460) and 
Bednarik (2010: 14–17) cite earlier research linking cave bear ritual 
sites to human cannibalism, but both warn that most of the previously 
published material was more speculative than scientific (Chase 1987: 
6–9). Similarly, it has been argued that the reported evidence for at 
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least some purported Neanderthal burials is suspect (Dibble et al. 
2015: 649–657; Trinkaus 1985: 203–216). 

David W. Frayer et al. (2006: 519–524) argued that many of the 
defleshing marks on skulls could not have been made in order to scalp 
or deflesh for eating purposes, and concluded that there was little evi-
dence for cannibalism in the Krapina cave. Later, (Frayer et al. 2020: 
714–5), however, the researchers suggested that the identifying mark 
of cannibalism was the smashing of bones to get at the marrow or 
brain. If this was absent, the defleshing was probably for mortuary 
purposes. This seems logical, as opposed to arguing that cut marks 
must be either mortuary or evidence of cannibalism. It is, of course, also 
conceivable that the defleshing was for both ritual purposes and con-
sumption in some cases (Ullrich 2005: 249–261). Tony Phifer and 
Joshua Zaffos (2019/2020) came to the same conclusion, after an ex-
amination of the defleshing marks on several bones, and thought the 
‘cut marks’ could have been produced by natural means. In sum, at 
present the debate remains open. 

HOW EFFICIENT WAS HOMININ PREDATION? 

Most research into the development of hominin predation assumes 
that AMH were efficient hunters, otherwise they would not have 
spread and colonized Europe and Asia. There has, in fact, been rather 
little research into hominin predation, and what was apparently the 
first such investigation into the topic, that of Schaller and Lowther 
(1969: 307–341), had only a minor impact on subsequent research into 
‘man the primaeval hunter’. The author remembers reading the article 
as an undergrad, and finding it thought provoking, but did not pursue 
the topic further then. 

In the context of this examination of whether (AMH) practiced 
cannibalism, however, it is relevant. Schaller and Lowther were inter-
ested in non-human carnivorous predators' hunting patterns and degree 
of successful hunts in order to evaluate how efficient early hominid 
predation and scavenging had been. They showed how AMH's degree 
of success in hunting and scavenging influenced their evolution, par-
ticularly their fecundity and cerebral development. Schaller and 
Lowther also found that group hunting was more productive than in-
dividual hunting (Ibid.: 314), and that the relationship between group 
size and group territory was important (Ibid.: 319–322). Since human 
hunting and gathering societies are not completely dependent on meat 
for survival, there was probably little benefit for Paleolithic hunters in 
defending the territories in which they hunted.  
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Schaller and Lowther (1969: 312–315; 319–323; 325–329) made 
several other important observations: first, both carnivores and Paleo-
lithic hominids probably had flexible band composition. Second, 
the extent of hunting domains determined band size; third, their de-
grees of success in both hunting and scavenging prey could not pro-
vide the large amounts of meat required for the female members of 
hominid hunting bands to be continuously fertile, and to ensure con-
tinued cerebral and cognitive development. Finally, neither hominid 
nor non-hominid predators could have survived solely by scavenging, 
so both scavenging and predation were essential for AMH's survival, 
mainly because his competitors for scavenged meat were numerous 
and efficient.  

Haws (2004: 50–106) and Speth (1989: 329–343; 2010: 64–65), 
similarly, but from different viewpoints, questioned the assumption 
that AMH specifically targeted mammalian prey, because meat was a 
‘high quality’ food. Speth even contended that the excessive protein 
consumption consequent on persistent and successful hunting would 
have had deleterious health effects on successful hunting societies 
(Hardy et al. 2022: 103105; Sack 2021: 34–35). This is because high 
percentages of protein in the human diet can be toxic, especially 
where water is scarce. Speth (2010: 66–68) also contended that lean 
meat is less nutritious than fatty meat, and that there was a degree of 
variation in the fattiness of animal prey successfully hunted by the 
Hadza.  

The latter contention is important for our purposes, since it suggests 
an adaptive advantage for cannibalism, if Ubric's contention is correct. 
Again, in Africa, the ethnographic and archaeological data suggest that 
this requires more study. A study of the Aboriginal diet in Australia, 
bore out Speth's contentions (Smith and Smith 2003: 39–52).  

Thus, AMH were part of a complex system of predation, scaveng-
ing, group composition, and territorial behaviour, which permitted 
them to survive and develop. Group living, Schaller and Lowther 
(1969: 315–316) thought, had both advantages (mainly the opportuni-
ty for young members to learn the most efficient scavenging and hunt-
ing behaviours), and disadvantages (mainly the requirement for rela-
tively large quantities of meat, which made a sexual division of labour 
as critical for group survival as it was among non-human predators).  

Regarding the significance of this for cannibalism, we may note 
that hunting (and consuming) hominid competitors in a shared territo-
ry, had both a major advantage (more food), and a major disadvantage 
(less trade and potential spouses). We cannot determine which was the 
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more important, but I tend to agree with what Dart thought (in discus-
sions we had in his laboratory in the early 1960s): it was likely that 
Australopithecus Africanus preyed on the less-developed A. robustus, 
at least in Southern Africa. Similarly, more modern gracile Australo-
pithecines in Central and Eastern Africa, may well have preyed on  
A. bosei. The fact that evidence for these behaviours is absent, re-
quires more investigation, but suggests that cannibalism may not have 
been necessary in Africa, in order for hominin survival. It also sug-
gests that since the AMH population was so small, co-operation rather 
than competition for food was more likely. 

Several recent examinations of European Neanderthal sites con-
taining evidence of cannibalism (Sutton 2022) raise the possibility that 
Neanderthal cannibalism was part of their violent social behaviour, 
since not all osteological relicts with signs of breakage were con-
sumed. Gat (2015), for example, argued that intergroup violence was 
prevalent among many hunter-gathering societies reported on during 
the last 150 years, as well as in many of the Neanderthal groups re-
ported on in the professional literature. Both Sutton and Gat were 
wary of concluding that cannibalism followed inter-group violence, 
however, and tended rather, to stress that injuries resulting from vio-
lence show, in both prehistoric and historic societies, that hunters, 
gatherers and agriculturalists fought over territory that they needed for 
survival. Gat (2015: 113) even made the unexpected observation that 
in some recorded instances of intergroup violence in ‘traditional socie-
ties,’ a higher percentage of woman were killed than men, and were 
frequently also abducted in raids (Gat 2015: 117–118). He ascribed 
these actions to the fact that ‘women were another vital and inherently 
scarce resource under competition’ (2015: 123). 

This assertion, however, rests on an unproven assumption, name-
ly, that women were a scarce ‘commodity.’ If this was the case, why 
were (and are) so many non-Western societies polygamous? Addition-
ally, as Slater showed many years ago in her hypothetical model of 
AMH reproduction, women were likely to produce three surviving 
children, on condition that they mated with men from groups other 
than their natal ones (Slater 1959: 1042–1059). Moreover, contempo-
rary birth statistics show that in most countries, female children out-
number male children at birth, and the sexual imbalance increases 
with age. In other words, men are the scarce resource!  

Hortolà and Martínez-Navarro (2012), proposed an alternative 
hypotheses, namely that the numerous non-African sites excavated 
that revealed signs of violent death and cannibalism, were part of the 
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Quaternary Megafaunal Extinction, in which many large mammalian 
species simply disappeared, including the Neanderthals, who were 
probably hunted to extinction in a rapidly changing environment. The 
Quaternary changes, they hinted, made women foragers extremely 
important for AMHs' survival, without mentioning that they were in 
short supply. 

Degioanni et al. (2019) argued that a small decline in Neanderthal 
women's fertility – of only about 4 %, – would have been sufficient to 
lead to their extinction in the face of competition with the cognitively 
and technologically superior homo sapiens colonizers of Europe. 
Bocquet-Appel and Degioanni (2013), refined this analysis by model-
ling a relatively small Neanderthal population in Europe (cf. Gilpin et 
al. 2013; Melchionna 2018). Thus, it appears that some of the bones 
with marks indicating butchery may have been instances of inter-
group conflict, probably over food-producing territory, although can-
nibalism may have occurred. 

SEASONAL CHANGES IN HUNTERS' FOOD SUPPLY 

The !Kung draw our attention to an important point that is sometimes 
forgotten, namely that the availability of prey animals changes sea-
sonally (Speth 1987: 22), so collections of animal bones in archaeo-
logical sites provide indications as to in which season they were hunt-
ed. It seems logical to suppose that after the breeding season in spring 
or early summer, the supply of animal food was at its most plentiful 
and hence most varied. As autumn and winter approached, there were 
both fewer prey animals and fewer different types of prey available, 
until most of them disappeared (i.e., migrated elsewhere to more 
clement climes) until early spring. The supply of plant foods, similarly 
also would have varied with the changing seasons. Europe was proba-
bly blessed with more varieties of plant food than Africa, and possibly 
more abundant large prey animals, including the auroch, which had no 
counterpart in Pleistocene Africa in terms of its size, apart from the 
elephant or rhino. The latter were not seen as prey animals either by 
the !Kung or the Zulu, whom I studied between 1970–1978. 

At the same time as prey animals increased in types and numbers, 
so the predator populations must have increased and decreased sea-
sonally. The African predators and more particularly pack hunters like 
hyenas, African Wild Dogs, and lions were probably more dangerous 
competitors than most of the European predators, because of their rela-
tively high kill rates. In contrast, solitary predators like leopards, chee-
tahs, civets and other large feline hunters, who were less efficient, nev-
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ertheless increased the competition with human predators in a fashion 
similar to sabre-tooth tigers in Europe. Finally, the scavengers in Africa 
and Europe while similar in some respects, especially hyenas, jackals, 
leopards, vultures and buzzards, would have taken their toll of hominin-
killed animals, perhaps more so in Africa, where their numbers are (and 
probably were) substantial. The author observed a mature kudu stripped 
of meat by scavengers in as brief a period as 30 minutes, so pursuing 
hunters would have had relatively meagre pickings. These factors 
suggest that hunting as a way of life exerted strong evolutionary pres-
sures on early hominin hunting societies (Garriga et al. 2016: 19–26).  

I would also venture to suggest that eating fresh water fish in Af-
rica was probably less common than in Europe, as many African fish 
live in muddy water, and are consequently less palatable than Europe-
an fresh water fish. This may partly explain why most South African 
Bantu-speaking tribes have taboos on eating fish, notably the Zulu. 
Finally, in Africa there are dangerous predators that make riverine 
fishing more hazardous than in Europe, notably crocodiles, and the 
hippopotami, which, while not predators, are territorial, aggressive 
and dangerous. 

The Thonga are a neighbouring tribe of the Zulu, whose diet is 
markedly different to the Zulus': the Thonga ate both a lot of maritime 
fish, and legume soup, and the most visible testimony to these items' 
nutritious effect, was the absence of the protuberant bellies and red-
dish tint to the hair so common between 1970–1978 among the Zulu. 
The Zulus' malnutrition was due to rural poverty and the absence of 
most family heads at work during the ploughing season. Since Zulu 
women could not handle cattle, this meant that nutritious traditional 
foods were not cultivated, and were replaced by an exceptionally high 
carbohydrate diet, principally composed of bleached maize, purchased 
from White traders. 

NUTRITION 

Human nutrition is an exceptionally complex subject, that requires an 
interdisciplinary approach, and so some of the common assumptions 
we have discussed above will probably require modification. A partic-
ularly clear explication of the complexity of human nutrition and food 
requirements is that of Leonard (2012: 251–324). Additionally, the 
increasing use of ethnographic studies of extant hunting and gathering 
societies elucidate the evolutionary implications of an overly rich pro-
tein diet, subject to the caveat, of course, that their contemporary be-
haviour is probably more the outcome of their being pushed out of 
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their previous hunting preserves as a result of colonialization and the 
modernization of contemporary agriculture. 

It is important to remember that high carbohydrate diets are not 
necessarily bad, despite what is commonly thought today. The fact is 
that carbohydrates constitute between 3 % and 50 % of the diets of 
many contemporary hunter-gatherer societies, but this did not prevent 
them from surviving several thousand years on such diets. Thus, we 
may conclude, carbohydrates are not necessarily ‘bad’, depending on 
their constituent elements, especially if their source is natural, as op-
posed to processed carbohydrates (Ströhle and Hahn 2011: 429–435). 
There is also an interesting ‘relationship between carbohydrate intake 
and different ecoenvironments’ (Ibid.: 433), with moderate carbohy-
drate intakes characterizing forager diets at latitudes between ‘11°–40° 
north or south of the Equator’ (Ibid.: 433). Low carbohydrate diets 
characterized forager societies north or south of these latitudes, with 
meat being the major food consumed there (Ibid.: 433). The authors 
concluded that it appeared that low carbohydrate diets developed at 
these latitudes ‘late in human evolution (i.e., between 46,000 and 
7,000 years ago)’ (Ibid.: 433). 

In Paleolithic East Africa, Ubick (2016) argued that a species of 
AMH developed, which had the ability to store the excess body fat 
necessary for reproduction. This thesis is developed further below; 
here, we may remark that carbohydrates provide the human body with 
more fat than meat does, so a mixed foraging-hunting diet would 
reduce the necessity for cannibalism as a survival strategy. Since hu-
mans are ‘limited in their capacity to convert protein into energy’,  
it has been suggested that Neanderthal man developed 

a ‘bell’ shaped thorax and a wide pelvis … at least in part, 
as an adaptation to a high protein diet. A high protein diet 
created a need to house an enlarged liver and urinary 
system in a wider lower trunk (Ben-Dor et al. 2016: 357–
368; cf. Ben-Dor et al. 2021; 1–30; Brand-Miller et al. 
2015: 252–268; Carrera-Bastos et al. 2011: 15–35). 

An enlarged liver was required to process the high percentages of 
protein in the Neanderthal diet, as after metabolizing the protein into 
energy, the waste had to be eliminated. Because of the severe winters 
in North America and northern Europe, there was probably less vege-
table protein available then than in Africa, hence the protein-rich meat 
diet required anatomic and metabolic physiological changes. The au-
thors also made the important point, often forgotten, that the Neander-
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thals probably also prepared quantities of preserved meat for the win-
ters, in the form of pemmican, to replenish the decreased fat they got 
from their prey from winter hunting. Similarly, the !Kung of Namibia 
sun-dried excess meat to make ‘biltong’ from hunts for ‘snacks’ when 
it was too hot to hunt (Gerald Sack, Unpublished Research Notes, 
1970-5), but this was a minor part of their diet. Another source has 
attributed the persistent increase in Type 2 diabetes to modern dietary 
changes from high protein to high-carbohydrate diets, for example 
(Brand-Miller et al. 2012). 

Obviously, the nature of the environment influences hunting and 
foraging: Kurland and Beckerman (1985: 73) contended that the ex-
change of information between foraging hominid groups was im-
portant in the African savannah, which was a ‘patchy environment’, 
and consequently, ‘… selection would have favored increased gregar-
iousness and cooperation on the part of early hominids’ (Ibid.: 73).  
If this contention is correct, we may broaden it for our purposes, to 
suggest that these behavioural traits would probably have reduced the 
necessity for cannibalism, at least in east Africa. 

A final type of competitor for food in Africa that was probably 
less significant in late Pleistocene Europe, was the large number of 
rodents, foxes, pigs, large mammals like elephants, rhinos and hippos, 
which seem to have existed in smaller numbers in Europe. In sum, we 
can be reasonably sure that the late Pleistocene hunting hominins that 
survived must have been efficient hunters and gatherers and posses-
sors of a remarkable degree of behavioural adaptability and develop-
ment. Given the competitive constraints mentioned above, occasional 
cannibalism would have provided both additional food and reduced 
the number of hominin competitors in a specific area. This is also the 
conclusion of a chapter of Mussini's (2011: 226–246) doctoral thesis 
in Anthropological Biology, which is the most comprehensive and 
meticulous treatment of cannibalism I have encountered to date. 

Human flesh falls in the mid-range of mammalian stored body-fat, 
so there would be no adaptive benefit to persistent cannibalism (Wells 
2006: 184–185). I would venture the guess, based on contemporary 
anthropological information on the intra-group killing of non-contri- 
buting members, that the consumption of group members who con-
tributed the least to the communal food supply, would have been those 
most frequently eaten; for example, the Innuit and Chuckchi (Leighton 
and Hughes 1955: 328–329, 335). Willerslev (2009: 693), called this 
‘voluntary suicide’. Naturally, these examples derive from a lengthy 
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process of forced marginalization and acculturation of hunters, so par-
allels require carefully evaluation. 

An often-forgotten final point regarding nutrition that needs to be 
made, is the fact that all foraging societies so far reported on cook 
their food and meat, because ‘many plant foods are too fiber-rich 
when raw, while most raw meat appears too tough to allow easy 
chewing’ (Wrangham, and Conklin-Brittain 2003: 35). It would there-
fore seem potentially fruitful for archaeologists to develop a way of 
establishing if human meat was cooked before being eaten: there may 
be specific signs on bones of having been cooked. 

THE TYPE OF HOME BASE 

A final possibly significant difference between African and European 
late Pleistocene hominin hunters is the type and location of their home 
bases. It seems that in Europe, though seldom remarked on, most hom-
inin hunters lived in caves, while in Africa many lived in the open in 
simple shelters, and relatively few in caves. The early South African 
australopithecines, especially A. africanus and A. Sediba, were cave 
dwellers, but the relative scarcity of the remains of homo erectus and 
homo ergaster suggest that they lived in the open. The reason could 
have been that caves in Africa attract many types of predators, especial-
ly after the females have littered. Some of these predators, while not 
competing with man, are dangerous, like snakes, honey badgers, civets 
and large felines, while in Europe, the animal cave users were probably 
most commonly hyenas, wolves and bears. In addition, the hilly and 
mountainous areas where European archaeological research has been 
carried out provided the possibility of finding alternative caves if the 
ones first investigated were occupied. European caves are also often 
near permanent water supplies, while water sources are less frequent 
in Africa, where most prey animals congregate in the savannahs 
(plains), and relatively few are found in hilly and mountainous areas. 

We may sum up this section as follows: 
1. Since the late Pleistocene, AMH subsisted on hunting, scaveng-

ing and gathering, and so was subject to a wide variety of influences, 
competition and restraints in these three categories of subsistence activi-
ty. These influences, in turn, had nutritional – and hence reproductive – 
implications on his long-term chances of survival and population in-
crease. 

2. Competition with pack and solitary animal predators was prob-
ably more intense in Africa, where there were both larger numbers of 
species of prey animals and more predatory species than in Europe. 
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3. Given that Africa is far more arid than Europe, early Pleisto-
cene African hominids may have been compelled to be more mobile 
than their European counterparts were, and so did not invest much 
time, energy or resources in developing and maintaining permanent 
home bases. Seasonal and climate factors, therefore, influenced not 
only the availability, but also the location of the preferred prey ani-
mals hunted and scavenged. 

4. Among inland African hunters and scavengers, fish played a 
relatively minor part in their diets, while the excavated sites of prehis-
toric coastal groups show consumption rates of oceanic species, as 
high as European ones. The consumption of fish also seems correlated 
with cave residence. This may be because there were fewer cervidae 
species in seaside areas, to attract competing predators. A comprehen- 
sive survey of the function and availability of different dietary 
elements is clearly needed. 

5. Since there are few reports of cannibalism among late Pleisto-
cene hunters in Africa, it is likely that the previously mentioned fac-
tors and constraints may have restricted group size. This, together with 
the great variety of animal and plant foods available, made cannibal-
ism less necessary than in Europe. Additionally, if the supposition that 
African late Pleistocene and subsequent hunters were very mobile, the 
likelihood that relics of cannibalism would have survived or been suf-
ficiently concentrated, is clearly much lower than was the case in Eu-
rope. This may explain its relative absence. 

6. The extent and richness of early hominins' knowledge of their 
prey and botanical larders has not received the same degree of attention 
paid to their hunting. For example, the San identified close to 200 dif-
ferent types of potential faunal and animal food, but only consumed 
about 40 of them regularly (Lee 1968: 35). When I was in the area 
several years later, the situation was the same (Gerald Sack, Un-
published Research Notes, 1970). Paleoarchaeologists can only infer 
things from the refuse that survived to be excavated and analyzed. At 
least part of the plant foods collected by hunters were consumed dur-
ing hunts, hence traces of them do not appear in large quantities in 
excavated sites.  

BODY FAT AND FERTILITY 

If groups had sufficient food to survive, cannibalism would have been 
unnecessary, as abundant food would have promoted food collection 
and tool-making specialization, as well as ensuring the sociological 
adaptations necessary to optimize hunting and gathering, activities 
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that unfortunately do not leave traces. Therefore, a wide range of cog-
nitive, motor, linguistic and symbolic abilities, as well as improved 
reproductive capabilities have not left their traces. Howell (1979) ar-
gued that the percentage of females' body fat significantly influenced 
female fertility. This seems an important selective factor: those fe-
males who collected or hunted most efficiently would be those most 
like to bear children. Ubick (2016: 3) also argued that 

Across cultures, lean women carry almost twice as much 
body fat relative to total body mass as lean men of the same 
age, weight and height (e.g., Brown and Konner 1987). 
Female fertility is contingent on body fat stores (e.g., Frisch 
1983). 

Ubick's thesis is that homo sapiens, before migrating to Europe, 
had developed the ability to accumulate large deposits of body fat, 
even in inclement environmental conditions. Brown and Konner esti-
mated that women have almost twice as much the amount of adipose 
tissue then men do (1987: 31–32). They also argued that both hunters 
and gatherers and agriculturalists suffered from frequent food shortag-
es (Ubick 1987: 36–38), which show that accumulating excess adipose 
tissue was an important survival adaptation, especially in women, 
since it impacted on their fertility, lactation and the survival chances 
of their infants (Ubick 2016: 38–39), and hence also on group surviv-
al. Frisch contended that women require at least 17 % by weight of 
body fat in order to have their menarche, and thereafter at least  
22 % body fat to ensure regular ovulation (Frisch 1983). 

Ubick argued that AMH with the ability to store excess adipose 
tissue originated in East Africa 75,000 years ago, in the Upper Paleo-
lithic (2016: 2–5, 6–7). While nearly all mammals are able to store fat, 
she argued that only AMH had the ability to do so in inclement condi-
tions, such as major climatic and ecological changes (2016: 14–16). 
Since female body fat is a prerequisite for pregnancy and suckling, 
Ubick argued that the ability to store fat even in inclement conditions 
gave AMH an adaptive advantage by being able to increase its popula-
tion in difficult conditions. Since the Neanderthals lacked this ability, 
Homo sapiens simply ‘outgrew’ the Neanderthals and replaced them in 
Europe (2016: 14–18; Lieberman 2013: 151). Lieberman reminded us 
that in the Upper Paleolithic period, new foods were added to the 
hominid diet, like fish, shellfish, small mammals and birds, which 
could be collected by even young children. It needs to be remembered, 
however, that the assumption that hunters and foragers have to work 
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hard for a living is erroneous: Lee (1968: 37) observed that the !Kung, 
for example, worked only about 4 days a week, and I observed even 
less, even though it was during the sixth or seventh year of a serious 
drought. 

Moreover, since 65 % of the brain is fat (Ubick 2016: 18–19; 
O’Brien and Sampson 1965: 543–544), the ability to store larger 
amounts of fat in the AMH body, also influenced cerebral and there-
fore cognitive development, which were further important adaptive 
benefits. Additionally, as just argued, stored structural fat is necessary 
for sexual maturation, the menarche and ovulation. Human females 
store much more fat in their bodies than males. This determines their 
reproductive potential, irrespective of climate, ecology and individual 
variability (Ubick 2016: 19–21). This fat enables them both to carry 
their foetuses to term, and to develop the brain and nervous system  
of the foetus (Ubick 2016: 22). Breast-feeding is costlier in terms of 
women's stored fat (energy, in other words), than gestation (Ubick 
2016: 22–23). This may be the reason that many instances of cannibal-
ism note the probable consumption of brain tissue, which is the fattiest 
part of the human body. Finally, high levels of maternal stored body 
fat mean that their new-born infants are more likely to have high birth 
weights, and hence a higher survival rate than infants born to mothers 
with relatively low levels of stored body fat (Ubick 2016: 23). 

The data just cited show that Slater's model of ‘primitive’ repro-
duction mentioned in my previous article, was grossly under-opti-
mistic, if Brown and Konner's and Ubick's nutritional estimates are 
valid. For our purposes, namely to evaluate whether cannibalism was 
a viable strategy in the late Pleistocene, the answer must be that it 
was quite likely in certain conditions, but probably physically unnec-
essary. 

Ströhle and Hahn (2011: 431) observed that hunters in desert or 
tropical grasslands consumed the least carbohydrates, because their 
meat consumption was probably higher than that of European hunters. 
They theorized that this led to European hunters being less susceptible 
to ‘… many chronic and nutrition-related degenerative diseases, such 
as obesity, type 2 diabetes mellitus and coronary heart disease’ (Ibid.: 
432–433). At the same time, they pointed out that at latitudes above 
40 degrees north or south of the equator, fewer carbohydrates and 
more animal protein were available to contemporary hunters and gath-
erers. This was ‘… was mainly a consequence of temperature effects 
on primary biomass (a measure of the productivity of a given habitat)’ 
(Ibid.: 432–433). This seems rather naïve and deterministic: as anyone 
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who has lived for even a short time with hunters and gatherers will 
have noted, individuals' preferences for specific foods guide their 
hunting and collecting strategies no less than their need for food. That 
is, they hunt and gather selectively as much as possible, given the cli-
matic constraints and conditions. We may, however conclude that 
there does seem to be a marked preference for meat, both for its taste, 
high nutritional value, and because hunting is a status endowing activ-
ity, open only to men.  

Thus, there are several important aspects to the Paleolithic diet: 
first, the importance of carbohydrates for abdominal fat secretion to 
promote and ensure women's fertility. Second, to ensure persistent 
ovulation, and third, to ensure timely menarche, a mixed diet was es-
sential. Fourth, in different environments, the contribution of carbo-
hydrates varied according to the climatic conditions, which explains 
their differing rates of consumption at different latitudes. Fifth, since 
meat consumption was highest in grassland regions, especially in ‘de-
sert grasslands’, increased meat consumption in these areas might well 
have been necessary, given the high amounts of energy expended in 
hunting. For example, the !Kung hunters could spend two hours run-
ning down a relatively small antelope in temperatures well above 
35 degrees Centigrade (Gerald D. Sack, Unpublished research Notes, 
1970).  

Similarly, women's gathering activities, especially during the hot 
summers, was also physically arduous, involving digging up to a me-
tre down for water-rich roots, thus expending a lot of energy for a gain 
of relatively few calories while collecting rare desert berries. The 
!Kung had an important fairly accessible calorie-rich resource in the 
form of mongongo nuts, which were easy to collect. In short, they 
consumed a lot of meat simply because that was their optimal survival 
strategy. This, if Ubick, Brown and Konner, and Frisch are right, 
would have depressed women's fertility, in the relative absence of ex-
cess vegetable carbohydrates in their everyday diet. This would have 
made periodic cannibalism a potential survival strategy whenever 
there was a lack of prey animals.  

Bearing in mind that in the Kalahari Desert a ‘drought’ is up to 
12 years without rain, it is surprising that there have been no reports of 
cannibalism among the !Kung, even given the fact that animal and 
avian scavengers abound and are extremely efficient in decimating 
carcasses. The Sans' practice of infanticide, however, is well-known: 
if a woman falls pregnant during a prolonged and serious drought, she 
will frequently choose to abort the foetus, or, if she is near term, will 
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kill the newborn. This is because, as it was explained to me, the moth-
er does not know how long the drought will continue, and is well 
aware of the fact that the consequent physiological stress of undernu-
trition, will probably prevent or shorten lactation. It is therefore more 
humane to kill the newborn, than to have him die later. Additionally, 
the !Kung were well-aware of the deleterious effects of suckling  
a baby only to lose it due to lack of milk. It is interesting that they 
never raised the possibility of cannibalism as a possible stopgap. Fi-
nally, Ströhle and Hahn (2011: 431), noted that  

… the energy derived from carbohydrates in the diets of 
most hunter-gatherer societies was markedly different 
(lower) than the amounts recommended for healthy indi-
viduals [today]. 

Since non-archaeological evidence on cannibalism (including 
travelers' tales and anthropological accounts collected from inform-
ants), is less reliable than other sources, this section concentrates on 
paleoarchaeological sources, with other sources used to illustrate or 
support the former. Most evidence regarding Paleolithic cannibalism 
derives from the types and location of the microscopic features of cut 
marks on bones associated with butchering for consumption purposes 
(Bello et al. 2016: 722–743; Cole, n.d.). After reviewing postmortem 
cut marks on human bones in four archaeological sites, the authors of 
a recent paper ascribed 25 % of the cut marks at Atapuerca in northern 
Spain to cannibalism (Idem; White 2001: 91). Bello et al. (2016: 722), 
concluded that 

A distinction between cannibalism and secondary treatment 
of human bodies can be made based on frequency, distribu-
tion and micromorphometric characteristics of cut marks.  

To these words, I would add also the significance of the location 
of cut marks, since dismembering a corpse in order to consume it, 
would probably be rather different from ritual defleshing. For exam-
ple, if the brain or long arm and leg bones were consumed, they would 
show concussion marks of the blows to the cranium to open them up, 
which would not be the case in some of the other postmortem modifi-
cations to corpses (cf. Bello et al. 2016: 722–724). Bello et al ascribed 
65 % of the human remains with signs of defleshing or gnawing in 
Gough's Cave in the UK and in three sites in Serbia to cannibalism 
(Idem: 722). Carbonell et al. (2010: 539–548) suggested that there 
were signs of persistent cannibalism over time on several European 
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sites, with signs of cannibalistic cuts and bone-smashing on between 
10–29 % of the bones recovered. So, they concluded that in the 
Atapuerca caves in Burgos at least, cannibal was nutritional rather 
than ritualistic. Saladié et al. (2012: 682–684) reviewed cases of infant 
cannibalism from nine different archaeological sites and among chim-
panzees, and concluded that the cannibalism was both nutritious (in 
the case of exocannibalism, and mortuary (in the case of endocanni-
balism). They also thought that exocannibalism was prompted by 
hunting competition in overlapping ranges.  

Rougier et al. (2016: 6) found several indications of cannibalistic 
consumption of femurs and tibias, which they characterized as ‘the 
bones with the highest nutritional content (meat and marrow).’ These 
were also the most frequently eaten animal bones, which raises the 
question whether the choice of what human parts to eat were instru-
mental, i.e., the most ‘profitable’ parts of both animal and human prey 
(cf. Defleur et al. 1999, who contended that ‘The assessment of 
cannibalism in a prehistoric context depends on the demonstration that 
faunal and hominid remains were subjected to similar treatment’).  
If so, this would suggest that the concept of ‘ritual cannibalism’ may 
need further consideration. There are also numerous indications that 
Anasazi cannibals ate human brains (White 2001: 92). 

The timing of the signs of defleshing is also important: they may 
be immediately or soon after death, or after some decomposition, and 
the differences are observable and can be evaluated (Santana et al. 
2019: 36; Bello et al. 2016: 723). It therefore seems logical to regard 
immediate postmortem defleshing as ascribable to cannibalism, if we 
assume hunting human prey for its meat. At the same time, it is possi-
ble that the defleshing could have been ritual. What probably would 
have distinguished, these two types of butchering, may have been the 
degree of violence: it is unlikely that mortuary butchering would have 
included violent damage to the corpse, such as smashing open the cra-
nium, as ritual cannibalism would have taken place in an atmosphere 
of reverence or, at the very least, respect. 

CONCLUSIONS 

The material cited in this paper constrains the conclusion that late 
Paleolothic human's East African origin and fat-storing genetic muta-
tion made cannibalism at best an extremely marginal likelihood, per-
haps even only something to add some variety to their diet, and not by 
any means a vital necessity. This would also explain why there are so 
few reports of cannibalism in Africa. Moreover, we need to bear in 
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mind that because our Paleolithic ancestors were not very numerous, 
food shortages were probably unlikely or relatively rare, and even a 
small increase in AMH's reproduction rate would have enabled him to 
displace Neanderthal man from his place in our history, without the 
necessity of consuming him. Similar to Villa et al. (1986) early study, 
Cole's analysis of the nutritional value of human bodies led him to 
conclude that just as today incidents of cannibalism have complex 
motivations, so too, Late Paleolithic and subsequent forms of pre-
homo sapiens probably also had complex motivations for their episodes 
of cannibalism (Cole 2017). Cole seems to plump for the simplest ex-
planation, namely ‘nutritional cannibalism’ (see his table on page 3), 
giving us ample food for thought.  

Finally, as Ubick suggested, AMH may have been in some way 
aware of the (survival) benefits of their mates' unique ability to store 
the largest amount of fat than any mammal, as witnessed by their Ve-
nus figurines, which gives them an added non-symbolic meaning. 

ACKNOWLEDGEMENT 

I am indebted to my wife for her comments on earlier drafts of this 
paper and her careful proofreading, and to the anonymous reviewer. 

FUNDING 

No funding was received for this research. 

NOTE 
* The author is indebted to a Zulu informant for this insight, in response to 

the question ‘What is the most important change in Zulu life consequent on White 
contact?’ He pointed to the fact that most Zulu men in his district worked in cities, 
coming home mainly on their Christmas leave: ‘Therefore we have the new phe-
nomenon of October babies,’ was his wry conclusion, ‘instead of spaced births.’ 
He was referring to the traditional Zulu lengthy suckling period of three years. 

REFERENCES 

Baca, M., Stankovic, A., Stefaniak, K., Marciszak, A., Hofreiter, M., Nad-
achowski, A., Węgleński, P., and Mackiewicz, P. 2012. Genetic Analysis 
of Cave Bear Specimens from Niedźwiedzia Cave, Sudetes, Poland. Pal-
aeontologia Electronica 15 (2): 21A,16p. URL: palaeo-electronica.org/ 
content/2012-issue-2-articles/263-cave-bears-from-poland. 

Bello, S. M., Wallduck, R., Dimitrijević, V., Zivaljević, I., Stringer, C. B. 
2016. Cannibalism versus Funerary Defleshing and Disarticulation after a 
Period of Decay: Comparisons of Bone Modifications from Four Prehis-
toric Sites. American Journal of Physical Anthropology 161: 722–743. 



Sack / More on Cannibalism and the Development of Early Human Society 25 

Bednarik, R. G. 2010. Aurignacians and the Cave Bear. In Fridrichová-
Sýkorová, I. (ed.), Ecce Homo: In Memoriam Jan Fridrich (pp. 11–20). 
Vydala Agentura Krigl. 

Ben-Dor, M., Gopher, A., Barkai, R. 2016. Neandertals' Large Lower Thorax 
May Represent Adaptation to High Protein Diet. American Journal of 
Physical Anthropology 60 (3): 367–378. 

Ben-Dor, M., Sirtoli, R., Ran Barkai, R. 2021. The Evolution of the Human 
Trophic Level during the Pleistocene. American Journal of Physical 
Anthropology 175: 27–56. 

Bocquet-Appel, J., Degioanni, A. 2013. Neanderthal Demographic Estimates. 
Current Anthropology 54, Supplement 8: S202–S213. 

Brand-Miller, J. C., Griffin, H. J., Colagiuri, S. 2012. The Carnivore Connec-
tion Hypothesis Revisited. Journal of Obesity. Article ID 258624. 
Doi:10.1155/2012/258624. 

Brand-Miller, J. C., Brown, K., D., Thomas, M., G., Copeland, L. 2015. The 
Importance of Dietary Carbohydrate in Human Evolution. The Quarterly 
Review of Biology 90 (3): 252–268. 

Brown, P. J., Konner, M. 1987. An Anthropological Perspective on Obesity. 
Annals of the New York Academy of Sciences 499: 29–46. Doi: 10.1111/j. 
1749-6632.1987.tb36195.x. 

Carbonell, E., et al. 2010. Cultural Cannibalism as a Paleoeconomic System in 
the European Lower Pleistocene. Current Anthropology 51 (4): 539–548. 

Carrera-Bastos, P., Fontes-Villalba, M., O’Keefe, J., H., Lindeberg, S., Cor-
dain, L. 2011. The Western Diet and Lifestyle and Diseases of Civi-
lization. Research Reports in Clinical Cardiology 2: 15–35. 

Chase, P. G. 1987. The Cult of the Cave Bear: Prehistoric Rite or Scientific 
Myth? Expedition Magazine 29 (2): 4–11. 

Cole, J. 2017. Assessing the Calorific Significance of Episodes of Human 
Cannibalism in the Palaeolithic. Scientific Reports 7: 44707. DOI: 
10.1038/srep44707. 

Cole, J. N. d. Consuming Passions: Reviewing the Evidence for Cannibalism 
within the Prehistoric Archaeological Record. URL: https://archaeology 
dataservice.ac.uk/archives/view/assemblage/html/9/cole.html. Accessed 
May 25, 2023. 

Defleur, A., White, T., Valensi, P., Slimak, L., and Crégut-Bonnoure, E. 
1999. Neanderthal Cannibalism at Moula-Guercy, Ardeche, France. 
Science 286: 128–131. 

Degioanni, A., Bonenfant, Ch., Cabut, S., and Condemi, S. 2019. Living on 
the Edge: Was Demographic Weakness the Cause of Neanderthal De-
mise? PLOS ONE, 14 (5): e0216742. https://doi.org/10.1371/journal. 
pone.0216742. 



Social Evolution & History / March 2025 26

Dibble, H. L. et al. 2015. A Critical Look at Evidence from La Chapelle-aux-
Saints Supporting an Intentional Neandertal Burial. Journal of Archaeo-
logical Science 53: 649–657. 

Foley, K. 2009. Human Studies Film Archives. Smithsonian Institution. URL: 
http://www.nmnh.si.edu/naa/fa/marshall.pdf. Accessed May 26, 2023. 

Frayer, D. W., Orschiedt, J., Cook, J., Russell, M. D., and Radovčić, J. 2006. 
Krapina 3: Cut Marks and Ritual Behavior? Period. Biol. 108: 519–524.  

Frayer W., et al. 2020. Krapina and the Case for Neandertal Symbolic Behav-
ior. Current Anthropology 61 (6): 713–731. DOI: 10.1086/712088. S2CID 
230544843.  

Frisch, R. E. 1983. Fatness, Puberty, and Fertility: The Effects of Nutrition 
and Physical Training on Menarche and Ovulation. In Brooks-Gunn, J., 
Petersen, A. C. (eds.), Girls at Puberty (pp. 29–49). Boston, MA: Spring-
er. https://doi.org/10.1007/978-1-4899-0354-9_2. 

Garriga, J. G., Martinez, K., Yravedra, J. 2016. Hominin-Carnivore Adaptive 
Strategies in Western Europe during the Early Pleistocene. Archaeology, 
Ethnology & Anthropology of Eurasia 44 (2): 19–29. 

Gat, A. 2015. Proving Communal Warfare among Hunter-Gatherers: 
The Quasi-Rousseauan Error. Evolutionary Anthropology 24: 111–126.  

Gilpin, W., Feldman, M., Aoki, K. 2013. An Ecocultural Model Predicts Ne-
anderthal Extinction through Competition with Modern Humans. PNAS 
113 (8): 2134–2139. https://doi.org/10.1073/pnas.1524861113. 

Hardy, K., Bocherens, H., Miller, J. B., Copeland, L., 2022. Reconstructing 
Neanderthal Diet: The Case for Carbohydrates. Journal of Human 
Evolution 162: 103105. 

Haws, J. A. 2004. An Iberian Perspective on Upper Paleolithic Plant 
Consumption. Promontoria 2 (2): 50–106. 

Heyer, E., Chaix, R., Pavard, S., Austerlitz, F. 2011. Sex-Specific Demog-
raphic Behaviors that Shape Human Genomic Variation. Molecular 
Ecology 21 (3): 597–612. Doi: 10.1111/j.1365-294X.2011.05406.x. 

Hortolà, P., and Martínez-Navarro, B. 2013. The Quaternary Megafaunal 
Extinction and the Fate of Neanderthals: An Integrative Working 
Hypothesis. Quaternary International 295: 69–72. 

Howell, N. 1979. Demography of the Dobe! Kung. New York: Academic 
Press. 

Jochim, M. 2002. The Lower and Middle Palaeolithic. In Milisauskas, S. 
(ed.), European Prehistory. Interdisciplinary Contributions to Archaeolo-
gy. Boston, MA: Springer. https://doi.org/10.1007/978-1-4615-0751-2_3. 

Karavanić, I. 1993. Kanibalizam ili mogućnost religijske svijesti u krapinskih 
neandertalaca. Obnovljeni Život: Časopis za filozofiju i religijske znanosti 
48 (1): 100–102. 



Sack / More on Cannibalism and the Development of Early Human Society 27 

Kurland, J. A., Bekerman, S. J. 1985. Hominid Evolution: Labor and 
Reciprocity. American Anthropologist 87: 73–93. 

Lee, R. B. 1968. What Hunters Do for a Living, or, How to Make out on 
Scarce Resources. In Lee, R. B., and DeVore, I., (eds.), Man the Hunter 
(pp. 30–48). New York: de Gruyter. 

Leonard, W. R. 2012. Human Nutritional Evolution. In Stinson, S., Bogin, B., 
O’Rourke, D., (eds.), Human Biology: An Evolutionary and Biocultural 
Perspective (pp. 251–324). 2nd edition. New Jersey: John Wiley and Sons. 

Leonard, W. R., Robertson, M. L. 1992. Nutritional Requirements and 
Human Evolution: A Bioenergetics Model. American Journal of Human 
Biology 4: 179–195. 

Leighton, A. H., Hughes, C. C. 1955. Notes on Eskimo Patterns of Suicide. 
Southwestern Journal of Anthropology 11 (43): 328–329. 

Lieberman, D. 2013. The Story of the Human Body: Evolution, Health, and 
Disease. New York: Pantheon Books. 

Melchionna, M. 2018. Small and Isolated: Ecology and Fragmentation of 
Neanderthals. Fossilia 2018: 53–56. https://doi.org/10.32774/FosRepPal. 
20.1810.075356. 

Montelle, Y. 2022. The Skull Chamber in the Chauvet Cave: En Route to-
wards a Theatre. TDR 66 (2): 10–26. DOI: 10.1017/S1054204322000077. 

Mussini, C. 2011. Les restes humains moustériens des Pradelles (Marillac-le-
Franc, Charente, France): étude morphométrique et réflexions sur un as-
pect comportemental des Néandertaliens (pp. 226–247). PhD Thesis. 
University of Bordeaux. 

O’Brien, J. S., Sampson, E. L. 1965. Lipid Composition of the Normal Hu-
man Brain: Gray Matter, White Matter, and Myelin. Journal of Lipid Re-
search 6: 537–544. 

Olshansky, S. J., Carnes, B. A., Butler, R. 2003. If Humans Were Built to 
Last. Scientific American 285 (2): 50–55. 

Phifer, T. and Zaffos, J. 2019/2020. Cannibalism, Ritual, or Both: The Nean-
derthal Debate Continues at Krapina Cave. Colorado State University 
College of Liberal Arts Magazine 2019/2010. URL: https://magazine. 
libarts.colostate.edu/article/cannibalism-ritual-or-both-the-neanderthal-de-
bate-continues-at-krapina-cave-in-croatia/. 

Rendu, W. et al. 2014. Evidence Supporting an Intentional Neandertal Burial 
at La Chapelle-aux-Saints. Proceedings of the National Academy of Sci-
ences USA 111: 81–86. 

Rougier, H. et al. 2016. Neandertal Cannibalism and Neandertal Bones Used 
as Tools in Northern Europe. Scientific Reports 6: 1–11. DOI: 10.1038/ 
srep29005 . 



Social Evolution & History / March 2025 28

Sack, G. 2021. The Limited Nutritional Value of Cannibalism and the Devel-
opment of Early Human Society. Social Evolution & History 20 (2): 27–49. 

Saladié, P., et. al. 2012. Intergroup Cannibalism in the European Early Pleis-
tocene: the Range Expansion and Imbalance of Power Hypotheses. Journal 
of Human Evolution 63 (5): 682–95. DOI: 10.1016/j.jhevol.2012.07.004. 

Saladié P., et. al. 2015. Experimental Butchering of a Chimpanzee Carcass 
for Archaeological Purposes. Plos One. DOI:10.1371/journal.pone.012 
1208. 

Sandgathe, D. M., Dibble, H. L., Goldberg, P., and McPherron, S. P. 2011. 
The Roc de Marsal Neandertal Child: A Reassessment of its Status as a 
Deliberate Burial. Journal of Human Evolution 61: 243–253. 

Santana, J., Rodríguez-Santos, F. J., Camalich-Massieu, M. J., Martín-
Socas, D., and Fregel, R. 2019. Aggressive or Funerary Cannibalism? 
Skull-Cup and Human Bone Manipulation in Cueva de El Toro (Early 
Neolithic, southern Iberia). American Journal of Biological Anthropology 
169 (1): 31–54. 

Schaller, G. B., Lowther, G. R. 1969. The Relevance of Carnivore Behavior 
to the Study of Early Hominids. Southwestern Journal of Anthropology 25 
(4): 307–341. 

Slater, M. K. 1959. Ecological Factors in the Origin of Incest. American An-
thropologist 61: 1042–1059. doi:10.1525/aa.1959.61.6.02a00090. 

Smith, R. M., Smith, P. P. 2003. An Assessment of the Composition and 
Nutrient Content of an Australian Aboriginal Hunter-Gatherer Diet. 
Australian Aboriginal Studies 2: 39–52. 

Speth, J. D. 1987. Early Hominid Subsistence Strategies in Seasonal Habitats. 
Journal of Archaeological Science 14: 13–29. 

Speth, J. D. 1989. Early Hominid Hunting and Scavenging: The Role of Meat 
as an Energy Source. Journal of Human Evolution 18: 329–343. 

Speth, J. D. 2010. Boiling vs. Roasting in the Paleolithic: Broadening the 
‘Broadening Food Spectrum’. Journal of The Israel Prehistoric Society 
40: 63–83. 

Ströhle, A., Hahn, A. 2011. Diets of Modern Hunter-Gatherers Vary Substan-
tially in Their Carbohydrate Content Depending on Eco-environments: 
Results from an Ethnographic Analysis. Nutrition Research 31: 429–435. 

Sutton, M. Q. 2022. Family Plots: Patterns of Neanderthal Violence and Body 
Manipulation. Journal of Anthropology and Archaeology 10 (1): 1–16. 

Trinkaus, E. 1985. Cannibalism and Burial at Krapina. Journal of Human 
Evolution 14 (2): 203–216. DOI: 10.1016/S0047-2484(85)80007-5. 

Ubick, S. 2016. Grey Cells or Fat Cells? A Speculative Hypothesis for the 
Success of Homo sapiens. M.A. Thesis. Stanford University. URL: https:// 



Sack / More on Cannibalism and the Development of Early Human Society 29 

www.academia.edu/15771416/Grey_cells_or_fat_cells_A_speculative_hy
pothesisfor_the_success_of_Homo_sapiens. 

Ullrich, H. T. 2005. Cannibalistic Rites within Mortuary Practices from the 
Paleolithic to Middle Ages in Europe. Anthropologie 43 (2/3): 249–261.  

Villa et al. 1986. Cannibalism in the Neolithic. Science, New Series 233 
(4762): 431–437. 

Wells, J. C. K. 2006. The Evolution of Human Fatness and Susceptibility to 
Obesity: An Ethological Approach. Biolgical Reviews 81: 183–205. 

White, T. D. 2001. Once Were Cannibals (sic). Scientific American 285 (2): 
86–93. 

Willerslev, R. 2009. The Optimal Sacrifice: A Study of Voluntary Death 
among the Siberian Chukchi. American Ethnologist 36 (4): 693–704. 

Willerslev, R., Vitebsky, P. 2015. Sacrifice as the Ideal Hunt: A Cosmologi-
cal Explanation for the Origin of Reindeer Domestication. Journal of the 
Royal Anthropological Institute (N.S.) 21 (1): 1–23. 

Wrangham, R., Conklin-Brittain, N. 2003. Cooking as a Biological Trait. 
Comparative Biochemistry and Physiology Part A 136: 35–46. 

Wunn, I. 2001. Cave Bear Worship in the Palaeolithic: Consideraciones sobre 
el culto al Oso de las Cavernas en el Paleolítico. Cadernos do Laboratorio 
Xeoloxico de Laxe 26: 457–463. 

Zbiorowa, P. 1989. Jaskinia Niedźwiedzia w Kletnie. Badanie i udostępnian-
ie. Wrocław: Polska Akademia Nauk, Ossolineum. 

 

Internet Sources 

https://jaskinia.pl/jaskinia_en.html accessed 2/10/2023 (On a Polish cave bear 
site). 

https://archeologie.culture.gouv.fr/chauvet/en/skull-chamber (On a French 
cave bear site). 

https://www.utsc.utoronto.ca/~latta/A01/Week8b.html (On a French cave 
bear site). 

https://www.reddit.com/r/ArtefactPorn/comments/15nq60w/a_bear_body_ma
de_from_clay_with_a_bear_skull_in/ (On a French cave bear site). 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


