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Today, the thriving human lineage occupies all
continents of the world, whereas the members of
the proboscidean lineage (order Proboscidea) —
the African savanna and forest elephants Loxodon-
ta africana and Loxodonta cyclotis, respectively, and
the Asian elephant Elephas maximus— are all lo-
cally restricted and considered as threatened by ex-
tinction. The extant elephants are relics of a group
that was once extremely diversified and widely
distributed on all continents (apart from Antarc-
tica and Australia), especially during Miocene and
Plio-Pleistocene times (Shoshani and Tassy, 1996:
figs. 34.2, 34.3). Proboscideans are some of the
largest mammals that ever walked on earth, and
the largest ones from the Miocene to recent times.

Humans and elephants' shared habitats from

1 For the sake of clarity, we would like to stress that although
we use the term “Human-elephant interactions”, we actually re-
fer to all members of the order Proboscidea that have been or
potentially could have been exploited by humans (or perhaps
other hominins). Apart from Loxodonta, Elephas, Palaeoloxodon
and Mammuthus, which are classified within the family Ele-
phantidae, exploitation of Stegodon (family Stegodontidae) is
reported from China (e.g., Wei et al., 2017), while Sinomastodon
(family Gomphotheriidae) was additionally present there until
the late Early Pleistocene (Wang et al., 2014). Although the but-
chering of the deinothere Deinotherium (family Deinotheriidae)
in FLK North 6 (Tanzania) is questioned (Dominguez-Rodrigo

Palaeolithic times until recently in both the Old
and New World, while in Asia and Africa, the
human-elephant interactions carry on until to-
day, following a legacy of hundreds of thousands
of years. In recent decades, a significant number
of Pleistocene (ca. 2.6 million years—10,000 years
ago) open-air and cave sites yielding elephant
bones in spatial association with lithic artifacts
have been discovered. Many of them show strong
and direct evidence of acquisition and processing
of elephant carcasses by early humans, leading ar-
chaeologists to interpret them as “butchering sites”.
Indeed, elephant exploitation by humans has been
proposed to have played a significant role in the
diet and culture of early humans.

The nature and degree of interactions between

humans and elephants is an important field in

et al, 2007), the genus persisted in Africa until the late Early
Pleistocene; the gomphothere Anancus survived also in Africa
until close to the Pliocene/Pleistocene boundary (Sanders et al.,,
2010). In North America the mastodon Mammut (family Mam-
mutidae) survived until the end of the Late Pleistocene and is
associated in some sites with Clovis lithics, while in others there
is evidence of butchering (Fisher, 1984; Haynes and Klimowicz,
2015). In South America several gomphotheres survived until
the end of the Late Pleistocene/beginning of Holocene, some of
them exploited by humans (e.g., Mothe et al. 2020).

@EI@] Konidaris, G. E.,, Barkai, R., Tourloukis, V., Harvati, K. (Eds.), Human-elephant interactions: from past to present.
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palacoanthropological studies since decades, but

many questions remain still unanswered or partial-

ly explored, and are the focus of current discussions
and debates. Some of the most debated subjects re-
volve around the following research questions:

* Were prehistoric hunter-gatherers actively en-
gaged in elephant hunting? Could elephant
scavenging alone be responsible for sustaining
a successful diet throughout the Palaeolithic?

* What are the probable methods for elephant
hunting in prehistoric times and how can re-
cent anthropological evidence shed light on the
subject?

* What would elephant hunting and processing
sites look like and what kind of archaeological
evidence is to be expected?

* What were the mechanisms for elephant car-
cass processing, skinning, defleshing and dis-
membering in the Palaeolithic? What kind of
archaeological evidence is to be expected and
how can ethnographic and recent experimental
data help answer these questions?

* Were elephants a significant food resource for
prehistoric hunter-gatherers and how import-
ant was elephant meat and fat in the evolution
of the human lineage?

* How exactly could the exploitation of elephant
carcasses have influenced the subsistence strat-
egies and technological innovations of early
Homo? Did it play a role in the change from
scavenging to active hunting?

* How important was an elephant meat-based
diet to biological developments and the nutri-

tion of our ancestors?

In order to address the above and many oth-
er questions, to provide a forum to discuss the
current state of knowledge in human-elephant
interactions, and to develop cross-disciplinary
collaborations, a scientific symposium was orga-
nized, entitled “Human-elephant interactions:

from past to present’. The symposium was held

October 16-18, 2019 at the Schloss Herrenhau-
sen in Hannover (Germany) under the auspices of
the Volkswagen Foundation’s “Symposia and Sum-
mer Schools Initiative”, and brought together spe-
cialists from the disciplinary fields of Palaeolithic
Archaeology, Palacoanthropology, Palacontology,
Zooarchaeology, Geology, Ethnography and Nu-
trition Studies. The present volume represents the
proceedings of the symposium and gathers most
of the contributions presented there. By including
a diverse array of perspectives on elephant-human
interactions across the world, the volume aims
to provoke renewed interest for current and fur-
ther research, and build an interdisciplinary and
synthetic understanding of the significance of el-
ephants throughout human history. The volume
includes 19 contributions and is divided into four
thematic sections: 1) The Palaeolithic record, 2) A
view of the evidence, 3) Elephants in past human
nutrition, and 4) Ethnography — Human-elephant
interactions in recent Africa.

Before the above sections, the volume begins
with a perspective chapter by Tanner (Chapter 1),
who provides important insights on ontological
aspects of meat and fat harvesting among extant
North American subarctic hunters. The author
examines their animist practices in relation to fat,
stone, bone and animal hide, and draws conclu-
sions about how such ethnographic observations
contribute to the interpretations of past human
behavior.

THE PALAEOLITHIC RECORD AND A VIEW
OF THE EVIDENCE

Elephant remains have been found in numerous
Palaeolithic sites, both open-air and cave sites, in
Europe, Asia, Africa and the Americas, associat-
ed with lithic artifacts and/or humans remains
attributed to several hominin species (e.g., Homo
erectus, Neanderthals and Homo sapiens). At all
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of these sites, archaeologists face a difficult task:
they have to assess whether hominins were actu-
ally involved in the accumulation and modifica-
tion of the elephant remains. To support hominin
involvement, zooarchacologists examine the ele-
phant bones for cut marks, which indicate butch-
ering practices and the removal of meat, as well
as percussion marks, which point to the breaking
of bones for marrow extraction or tool fashioning.
Lithic artifacts provide another line of evidence,
as they sometimes preserve micro-wear traces and
residues that may suggest the use of tools for meat
processing. However, these laboratory investiga-
tions have their own methodological problems
and must be supplemented by a detailed examina-
tion of the geological context of the site. There-
fore, palacontologists and zooarchaeologists study
the taphonomy of the finds (e.g., cause of animals’
death, bone modifications by carnivores and hu-
mans, burial, fossilization) and work together with
geoarchaeologists and geologists to investigate site
formation processes, while archaeologists examine
patterns from the spatial association of lithic tools
and faunal remains.

At many sites, human exploitation of elephant
carcasses has been argued cither on the basis of di-
rect evidence (e.g., cut marks on bones, probosci-
dean bone artifacts, embedded lithics in probosci-
dean bones) or indirect evidence (e.g., tight spatial
arrangement of lithic and faunal material, fat resi-
due and use-wear on lithic tools) (see for example
Goren-Inbar et al., 1994; Potts et al., 1999; Yrave-
dra et al., 2010; Rabinovich et al., 2012; Boschian
and Sacca, 2014; Santucci et al., 2016; Wojtal et
al., 2019). It has also been proposed that elephant
exploitation was more than just a marginal phe-
nomenon, and had particular significance in hu-
man lifeways and diet during the Palaeolithic. El-
ephants were by far the largest terrestrial mammal
available to Palacolithic hominins, and represent-
ed a unique food package in terms of the quantity
of fat and meat (Ben-Dor et al., 2011; Agam and

Barkai, 2018). The methods of obtaining probos-
cidean meat by early humans are still under discus-
sion. While for the Early Pleistocene a significant
scavenging component and more opportunistic
behavior is considered for megafauna acquisition
(e.g., Espigares et al., 2013; Dominguez-Rodrigo
et al., 2014), in later time periods hunting (e.g.,
with traps, ambush, confrontational) became per-
haps the principal method for obtaining calories
(e.g., Agam and Barkai, 2018). Research at ele-
phant butchering sites tries to assess whether the
animals were hunted or scavenged by humans, and,
in the latter case, whether humans had first access
to carcasses, prior to large carnivores.

“The Palaeolithic record” section of this volume
(Part 1) starts with Espigares et al. (Chapter 2), who
open the window to the Early Pleistocene setting of
Spain. The rich palaecontological and archaeological
record of the Baza Basin documents the presence
of giant hyenas and saber-toothed cats along with
hominins. The authors put emphasis on the site of
Fuente Nueva-3, where hominins and hyenas may
have competed for consumption of a mammoth.
Konidaris and Tourloukis (Chapter 3) investigate
the Proboscidea-Homo record in Early-Middle
Pleistocene open-air localities of western Eurasia
from a palacontological and archaeological per-
spective, focusing among others on the role of large
carnivores, the technological advances in material
culture, the important developments in human
cognition and on relevant inferences about human
social behavior. The authors suggest that probosci-
dean exploitation during the Early Pleistocene may
have been occasional and sporadic, relying perhaps
mostly on scavenging, whereas during the Middle
Pleistocene megafauna procurement became more
regular including also hunting. Palombo and Ceril-
li (Chapter 4) review the Pleistocene record of hu-
man-elephant interactions in terms of several fac-
tors, such as the geographical and climatic region,
the vegetation type, the diversity of large mammal
fauna, the material culture and the taphonomic



16

GEORGE E. KONIDARIS ET AL.

evidence, and conclude that during the Lower Pa-
lacolithic human-proboscidean interactions were
mainly related to “accidental findings”, whereas
during the Late Pleistocene the exploitation of pro-
boscidean carcasses was more related to a hunting
activity. Wenban-Smith (Chapter 5) presents his re-
search in the Middle Pleistocene Ebbsfleet elephant
site in the United Kingdom, addressing the issue of
megafaunal exploitation and its importance for the
investigation of human adaptations through the
Pleistocene. Going beyond this, the author provides
perspectives on Neanderthal extinction in north-
west Europe during the last ice age, highlighting the
potentially crucial role that the mammoth-hunting
niche played for both Neanderthals and modern
humans. Rosell and Blasco (Chapter 6) compile
the zooarchaelogical evidence of elephant-human
interactions during the Pleistocene in the Iberian
Peninsula, and highlight the importance of this geo-
graphic region for the investigation of relationships
between proboscideans and hominins. The authors
conclude that the exploitation of elephants is based
mostly on fortuitous encounters, and is charac-
terized by carcass processing at the procurement
place or in some cases by the occasional transport
of selected anatomical portions to the habitat lo-
cation. Demay et al. (Chapter 7) synthesize results
from zooarchaeological analyses from several Upper
Pleistocene sites from Eastern Europe and highlight
the importance of mammoths for human territory
settlements. The authors present the different ways
mammoth resources were acquired (e.g., hunting
or dry bone gathering), and describe their use for
food, fuel, building material and portable support
for tools and mobiliary art.

In the “A view of the evidence” section of
the volume (Part 2), Marinelli et al. (Chapter 8)
present results from use-wear analysis conducted
on small flakes from the Lower Palaeolithic sites
Revadim (Israel) and Fontana Ranuccio (Italy),
both yielding several megafaunal remains. The
comparison with experimental data indicates spe-

cific movements and actions related to butchering,
especially for cutting soft material, and the authors
suggest that small flakes were particularly eflicient
in anatomical areas of carcasses that would be more
difficult to access with larger tools. Giusti (Chapter
9) highlights the need to move beyond the indirect
evidence provided by the spatial association of fau-
nal remains and artifacts. The author emphasizes
the importance of applying spatial taphonomy in
the study of archaeo-palacontological assemblag-
es, including proboscidean sites, aiming for more
detailed interpretations of past human behaviors.
Rocca et al. (Chapter 10) report on their investi-
gations in two Lower Palaeolithic localities of Italy,
Cimitero di Atella and Ficoncella, and point to the
cultural and behavioral variability during the early
Middle Pleistocene in Italy, including a great di-
versity of tools and reduction sequences. Surovell
et al. (Chapter 11) report on the La Prele Mam-
moth Site, a Clovis mammoth site in Wyoming,
and demonstrate that humans not only killed and
butchered a mammoth, but they also set up a near-
by campsite preserving multiple hearth-centered
activity areas. La Prele provides a glimpse into the
way Clovis foragers solved the logistical challenges
of megafauna hunting and efhiciently processed a

proboscidean kill.

ELEPHANTS IN PAST HUMAN NUTRITION

Human nutrition during Palaeolithic times was
based on calories obtained from animal meat and
fat, in addition to plant-based foods (e.g., Barkai
and Gopher, 2013; Hardy et al., 2015). The im-
portance of fat in the diet cannot be overestimated,
as lean protein without fat, as might be available in
the carcasses of emaciated prey animals during lean
seasons, loses its nutritional value and can even
lead to protein poisoning (Speth, 2010). Probosci-
deans, with their large size and fat content, might

therefore have played a crucial role in Palacolithic
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subsistence. Many Palacolithic sites have extensive
evidence for large mammal consumption and it
has been argued repeatedly that big game hunting
was a principal procurement strategy for humans
to meet their necessary caloric and nutritional de-
mands (Bunn and Gurtov, 2014; Dominguez-Ro-
drigo et al., 2014). Moreover, stable isotope anal-
yses evidence the high amount of mammoth meat
consumption by Neanderthals and early modern
humans (Bocherens et al., 2015; Metcalfe, 2017).
Finally, recent research on the fat composition of
juvenile frozen mammoths shows a rare nutritional
value of the fat itself with a high concentration of
polyunsaturated fatty acids, which are known to
build up cell membranes and have a different pro-
file according to milk intake (Guil-Guerrero et al.,
2014). Correlating this with the large amount of
juvenile elephant bones found at various sites and
the fact that the fat of young animals is known as
better tasting (along with the high vulnerability of
juveniles and the lighter weight of their body parts
facilitating their transport to human home bases),
brings forth the question of specific targeting of
juvenile individuals by early humans (e.g., Fladerer,
2003; Blasco and Ferndndez Peris, 2012; Germon-
pré et al., 2012; Nikolskiy and Pitulko, 2013).

In the section “Elephants in past human nutri-
tion” of this volume (Part 3), Ben-Dor and Barkai
(Chapter 12), analyze data from ethnographic
sources and draw our attention to the fact that
proboscideans’ contribution to human subsistence
during the Palaeolithic is underestimated in the
traditional zooarchaeological analysis of bone as-
semblages. The authors make the point, for exam-
ple, that acquisition of large prey was more ener-
getically efficient and less technically complex than
the acquisition of small prey animals. Bocherens
and Drucker (Chapter 13) provide isotopic in-
sights on ecological interactions between humans
and woolly mammoths during the Middle and
Upper Palaeolithic in western, central and eastern
Europe. Their results indicate a high amount of

mammoth meat consumption by late Neander-
thals and early modern humans. The authors also
address the question of the predatory pressure ex-
erted by modern humans on the woolly mammoth
well before its extinction. Blasco and Ferndndez
Peris (Chapter 14) summarize zooarchaeological
data from the Middle Pleistocene site of Bolomor
Cave in Spain, where the faunal assemblage ranges
from very small-sized animals (lagomorphs, birds
and tortoises) to very large-sized herbivores (ele-
phants, hippopotamuses and rhinoceroses). The
hominin exploitation of such a wide range of an-
imals indicates a generalist behavior based on a
broad spectrum diet, and highlights the diversi-
ty in the lifestyles of the human communities of
the European Middle Pleistocene. Germonpre et
al. (Chapter 15) examine the season of death of
juvenile mammoths at several Middle and Upper
Palaeolithic sites from Central and Eastern Europe.
The authors conclude that the hunting of mam-
moth calves took place during all seasons and was
not limited to the cold part of the year, and that
their carcasses, heads or other body parts were
transported to human settlements. Fisher (Chapter
16) based on ethnographic parallels and his exper-
imental studies, discusses under-water storage of
Late Pleistocene proboscidean carcasses for secur-
ing, concealing, and returning to utilize nutrition-
ally significant carcass parts. By pointing out the
role of under-water storage of human subsistence,
the author sheds light on an important aspect of
human subsistence strategies centering on mega-

fauna.

ETHNOGRAPHY — HUMAN-ELEPHANT
INTERACTIONS IN RECENT AFRICA

Anthropological and ethnographic research docu-
ments the interactions of extant hunter-gatherers
with elephants, mostly in parts of central Africa
and India (e.g., Terashima, 1986; Joiris, 1993;
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Naveh and Bird-David, 2014). Several contempo-
rary hunter-gatherer groups in the Central African
Republic, Republic of the Congo and Cameroon,
such as the BaYaka, Baka, Aka, Efe and Mbuti, are
still using traditional weaponry such as spears in
elephant hunting, and still process and consume
elephant carcasses (e.g., Lewis, 2015). This win-
dow of opportunity for research into this behavior
is being rapidly shut down, however, as guns are
being supplied to hunter-gatherer groups by local
farmers in exchange for the tusks of the hunted el-
ephants. Nevertheless, during the past decades and
particularly in recent years, anthropologists were
able to document and study the elephant hunting
practices of these groups, the post-hunting pro-
cessing of elephant carcasses, as well as the role of
elephant meat and fat in the diet of hunter-gath-
erers. Such valuable information could and should
shed new light on the silent archaeological record,
while the rich and extensive Palacolithic evidence
for similar interactions with elephants throughout
hundreds of thousands of years enables a time-per-
spective into the nature of human-elephant rela-
tionships in the past.

Ethnographic and actualistic studies of pres-
ent-day patterns and processes constitute an in-
valuable source of information as analogues that
help to interpret the archaeological record. For
instance, modern elephant butchery experiments
have demonstrated that it is possible to deflesh
carcasses without leaving visible cut marks or
other markings on elephant bones. Ethnographic
research also informs us about non-dietary utili-
zation of elephant remains with practices that are
almost “invisible” in the archaeological record.
There is ample evidence that, during the Palaeolith-
ic, elephant bones were often used as raw material
for tool production. Proboscidean bones were also
used as fuel and as material for constructing dwell-
ing structures and windbreaks. However, it is the
current anthropological research on hunter-gath-

erers that can inform us on practices with a weak-

er (if any) archaeological signal: for instance, the
use of dried hides for clothing; elephant foot-pads
used as bowls; or soft tissues, such as tendons, used
for making bindings.

In the section “Ethnography — Human-ele-
phant interactions in recent Africa” of this volume
(Part 4), Lewis (Chapter 17) focuses on the fact
that elephants pose a real danger to BaYaka hunt-
er-gatherers of Congo, and that approaching and
killing an elephant with a spear is an extremely
difficult and risky task. The author describes tra-
ditional techniques for hunting and killing ele-
phants, and their accompanying rituals, focusing
on their significance for the BaYaka cultural identi-
ty, economics and politics. Ichikawa (Chapter 18)
describes elephant hunting methods with spears,
hunting party and success rate, the distribution of
meat, and the festive nature of meat consumption
by the Mbuti hunter-gatherers in the Ituri forest of
the eastern Congo Basin. The author discusses the
low success rate of elephant hunting, but also the
huge quantity of meat supply in a successful hunt,
as well as the accompanying ritual performances
and festive meat consumption. Finally, Yasuoka
(Chapter 19) reports on his investigations on the
Baka Pygmies in Central Africa, focusing on the
complex procedure that accompanies elephant
hunting, and the structure of the Baka Pygmies’
egalitarian society. The author explores aspects of
elephant meat sharing and provides ontological
clues of elephant hunting, most notably the ta-
boo that forbids the hunter who killed an elephant

from eating the meat.
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ABSTRACT

If we hypothesize that Pleistocene hunters un-
derstood animals to be self-aware other-than-hu-
man persons, as contemporary hunter-gatherers
tend to do, what evidence of this kind of rela-
tionship might appear the material record? While
the “turn to ontology” within anthropology has
mainly used, as evidence, a group’s consciously
held ideas, part of a people’s assumptions about
reality are unconscious, and revealed only in be-
havior. The chapter examines the potential of the
ethnographic analogy, using the example of some
contemporary North American subarctic hunters.
In particular, I look at how their ontological as-
sumptions are reflected in their material culture,
such as in their treatment of animal bones, their
pictographs and other decorations, their venera-
tion of particular rocks, and the significance they
attach to certain colors.

1.1 INTRODUCTION

Can contemporary Canadian subarctic hunters
give us clues to the kind of relations that Pleisto-
cene hunters may have had with the large animals
they hunted, such as elephants? While modern
northern hunters do not have access to game with
as much meat and fat as these megafauna, they
have legends about monster versions of present-day
game animals, and some of their ancestors hunted
mastodons and other very large game. Even today,
large quantities of meat and fat periodically arrive
in their camps, which trigger activities like butch-
ering, storing, cooking, feasting and sharing. These
hunters have detailed knowledge, embodied skills
and empirical experience of the habits of each of
the animals they harvest, on the basis of which
they employ optimal foraging strategies (Winter-
halder, 1983). However, as part of this process of
food procurement hunters engage seamlessly in
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animist practices, including communicating with
and making presentations to game animals. The
logic behind these practices is more challenging
for anthropology, as they conjure up a world with
unfamiliar forms of determinism.

Hunter-gatherers, like all humans, work at
understanding, predicting and controlling those
factors that affect their own wellbeing, especial-
ly, in this case, their hunting success. To this end
they make use of their detailed knowledge and
experience of each animal species’ habits. Even
so, encounters with animals in the wild involve a
degree of unpredictability and mystery. It is prob-
able that, like their modern counterparts, hunters
of the deep past had techniques to penetrate this
mystery.

There are obvious difhiculties with projecting
back the practices of recent hunter-gatherer onto
earlier peoples. In the first place, there is no single
hunter-gatherer way of life. Yet it can be useful to
examine some of the general principles underly-
ing hunter-gatherer practices in general. One such
feature that seems to be common, at least among
contemporary and historic hunter-gatherers, is an-
imism. This is the perception that certain animals,
and even certain plants, material objects and mete-
orological phenomena, have person-like qualities,
such as agency and memory. They also share with
humans a moral sensibility, such as the principle
of reciprocity.

In their attempt to illuminate the logic under-
lying animist ideas and practices, many authors
have framed the issue in terms of diverse ontolo-
gies. That is, attention is being drawn to how dif-
ferent human groups apparently experience and
make sense of reality in distinctive ways. Various
kinds of ethnographic and archaeological materi-
al are being used to demonstrate the alterity of a
group’s ontology, drawing, as evidence, on stories,
myths, ceremonies, cosmologies, and artistic ex-
pressions (Hallowell, 1964; Ingold, 2000; Viveiros
de Castro, 2012). Describing an ontology on the
basis of these kinds of sources suggest the attribu-
tion of some degree of self-awareness by peoples
of their own ontologies. Blaser (2013: p. 552), for

example, suggests that the stories a people tell are
close to a synonym for their ontology. However, it
is important to also acknowledge the unconscious
aspect of ontology. Many of the assumptions a
people hold about the nature of reality are largely
“taken for granted”. As Evans-Prichard (1965: p. 6)
noted “much of the thought of primitive peoples
is difficult, sometimes almost impossible, for us to
understand, in that we cannot follow their lines of
reasoning because the underlying assumptions on
which they are based, while taken for granted by
them, are totally alien to us”.

Moreover, in their day-to-day lives most speak-
ers are unaware of how the conceptual logic of the
own language they use shapes how they see the
world. Folk taxonomy studies indicates the exis-
tence of cognitive categories that are implicit, and
thus hardly conscious to those that hold them
(Berlin et al., 1968). According to Viveiros de Cas-
tro (2012: p. 65) “[...] People do not act out [...]
cosmologies [...]. The peoples of the world live
through practice, in practice, and for practice”.

I am not arguing that some ontological as-
sumptions about reality are in principle uncon-
scious. However, outside the context in which two
groups with diverse ontologies find themselves in
conflict over what is real (Blaser, 2014), most peo-
ple do not spend much time contemplating their
ontological assumptions; instead they are simply
unquestioningly taken as given. There are other
reasons why we must look beyond what ethnog-
raphers can infer from local knowledge. Some
shamanistic knowledge is purposefully kept secret.
However, we can infer aspects of a group’s ontolo-
gy that are not spoken about by paying attention
to their practices. And if it is the case that actions
speak louder than words, then it is archaeology
which pays attention to this louder voice, finding
the evidence of the practices of archaic peoples,
even without direct evidence of the group’s explicit
ideas about their own ontological assumptions.

In this chapter, I will first outline some cau-
tions and opportunities in the use of ethnographic
analogy. I will then outline the way of life, practic-
es and philosophical ideas of two culturally-related
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northern Canadian Algonquian hunter-gatherer
groups, the Iyuu and the Innu of the Quebec-Lab-
rador peninsula (Fig. 1.1). I will look in particu-
lar at their techniques and skills for acquiring and
handling large quantities of meat and fat, as well
as how their distinct ontological perceptions in-
fluence these practices. These two groups live in
slightly different environments, and have a some-
what different range of game animals, as a result
of which they have different forms of land tenure.
Yet they have very similar ontological attitudes
towards external reality, particularly towards the
animals and the environmental phenomena they
encounter every day. I examine their animist prac-
tices in relation to certain material substances like
fat, stone, bone and animal hide. I then point to
material evidence for these practices as these relate
to their animist ontology. Finally, I draw some
conclusions about how such ethnographic obser-
vations of modern and recent hunter-gatherers
may inform the interpretation of the traces left by
early humans.

600

Figure 1.1: Approximate locations of the lyuu and the Innu of
Quebec-Labrador. Courtesy of David Mercer, Map Room, Queen
Elizabeth Library, Memorial University.

1.2 THE ETHNOGRAPHIC ANALOGY

Some have questioned whether the concept of
hunter-gatherers is in any way meaningful as a so-
cial category, let alone as a model for the analysis

of cases from the deep past, given the wide di-
versity among peoples who depend on harvesting
wild animals and plants (e.g., Johnson, 2014; Fin-
layson and Warren, 2017). This literature draws
attention to such features as diverse settlement
patterns and differences in social organization
among different hunter-gatherers groups. While
contemporary examples are generally found in
environments unsuited to agriculture, these cov-
er the range all the way from tropical to arctic.
In contrast to Pleistocene hunter-gatherers most
modern hunter-gatherers have some economic re-
lations with their agricultural or pastoralist neigh-
bors, or with market-oriented systems (Bird-Da-
vid, 1992). For some groups gathering wild plants
is as important to them nutritionally as is hunting,
while others depend for food almost exclusively
on hunting and fishing. While kinship is gener-
ally a central social organizing principle among
hunter-gatherers, some have matrilineal, some
patrilineal and some bilateral systems (Arcand,
1988).

Despite this variety, there are also certain com-
monalities. Most hunter-gatherer groups are orga-
nized around a self-provisioning economy, that is,
they directly provide for most of their own food
and shelter, as well as for luxuries, ritual obser-
vances and leisure, and are thus only secondarily
oriented towards trade or wage labor. While both
the Iyuu and Innu, cases I will refer to in more
detail below, have engaged with the fur trade for
many years, and others sometimes engage in wage
work (Tanner, 1968), I have argued elsewhere that
they still maintained a self-provisioning economic
orientation (Tanner, 2014: pp. 124-129). A group
with a self-provisioning economic orientation is
primarily motivated to produce, whether for their
own use, for trade, or for wages, in order to satisfy
the known needs of their own residential family
group. Harvesting or other forms of production
generally end when they had enough for present
and foreseeable future needs, with participants
opting instead for activities like ceremonial or lei-
sure.

The practice of sharing within local groups,
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rather than barter or trade, is the most common
form of distribution among hunter-gatherers
(Bird-David, 1992; Ichikawa, this volume; Lew-
is, this volume; Yasuoka, this volume), as, it has
been argued, was the case with particular Pleisto-
cene hunters (Barkai, 2019). With some famous
exceptions like the North American sedentary
Northwest Coast fishers, most hunter-gatherers
are equalitarian, at least in terms of individual ac-
cess to material benefits (McCall and Wilderquist,
2015). Hunter-gatherers tend to have forms of so-
cial organization that allow for flexibility in resi-
dential group size. The family is the fundamental
unit of both procurement and consumption, with
a gender and age-based division of labor. Through
their butchering practices, hunters have a sophis-
ticated understanding of the physiology of each
game species. Hunters tend to have uses for every
part of the animals they harvest. In such groups
fat is particularly important nutritionally, due to
their limited access to carbohydrates, and their
very high protein diet.

The above features are not all unique to hunt-
er-gatherers, some being shared with pastoralists
and simple horticulturalists. But in general hunt-
er-gatherers have a special kind of holistic and
intimate relationship with their environments,
by contrast with the more selective focus that is
found with other forms of production. Most of
them regularly cover large areas of land, usually on
foot, constantly updating their knowledge while
also on the lookout for new harvesting opportu-
nities (Tanner, in press). While hunters may have
played a role in the extinction of some megafauna,
they have generally had a much smaller impact on
their environment than has been the case with ag-
ricultural or industrial societies. As a result, some
hunter-gatherers have been able to maintain over
long time periods a sustainable relationship to the
lands and waters that they occupy. And, most im-
portantly, all hunter-gatherers have the regular, yet
always mysterious, experience of close encounters
with wild animals. These general features almost
certainly also existed among hunter-gatherers of
the deep past.

1.3 ANIMIST ONTOLOGY

Many if not all hunter-gatherers have an animist
perception of the environment, and of animals in
particular (Ingold, 1996, 2000; Bird-David, 1999).
One implication of this is that such groups per-
ceive no fundamental nature-culture opposition,
and thus no radical separation between the worlds
of humans and that of the animals, plants and en-
vironmental phenomena. Humans and game ani-
mals belong to the same social world, and as such
are mutually bound by some of the same moral
principles. Game animals, or the whole environ-
ment, is often characterized as having generally
friendly, sharing relationship with hunters.

There has been much recent interest in hunt-
er-gatherers’ ontology—that is, in their basic as-
sumptions and perceptions as to the nature of exter-
nal reality and of existence (e.g., Viveiros de Castro,
1998, 2004; Blaser, 2013, 2014; Descola, 2013).
This approach is also being used by some archae-
ologists (e.g., Hill, 2011; Comba, 2013; Hussain
and Floss, 2015). While this topic is approached
by different scholars from different starting places,
“all share a focus on the question of whether agents
perceive and experience the same reality in differ-
ent ways or whether they experience and exist in
different realities” (Oman-Reagan, 2015).

The issue of multiple ontologies can be ap-
proached from the solipsist observation that hu-
mans can never completely know the external
world. With our fixed set of sensory organs we
cannot fully perceive and engage with all aspects
of reality at any one time. Human perception and
understanding of reality is thus a social construct.
While all people have the same set of sensory or-
gans, not all groups arrive at the same understand-
ing as to the nature of the external world.

For one thing, different human groups arrive
at different assumptions as to the basic primary
colors (Berlin and Kay, 1969; Saunders, 1992).
For example, the language of the Iyuu and Innu,
hunter-gatherers who will be discussed in detail
below, has a single term that covers the part of the
spectrum that, for English speakers, includes both
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green and blue (Tanner, 2014: p. 217). Moreover,
different peoples attach different interpretations
to colors (e.g., Dixon, 1899; Zawadzka, 2011),
an issue that has also been pursued in archaeology
(e.g., Jones and MacGregor, 2002). Some peoples
classify phenomena in their external world, such
as all living things, according to different princi-
ples than do others (Berlin et al., 1973). Attempts
to understand such different ways of thinking has
a long history in anthropology, much of it fo-
cussed on language. The issue was addressed by
the Whorf-Sapir hypothesis (Whorf, 1956), which
proposes that the diverse ways different languag-
es are structured influence a speaker’s world view.
However, in addition to language, we can also gain
some access to assumptions people make about
the nature of external reality by observing their
non-linguistic forms of behavior, including prac-
tices taking place in the standardized context of
rituals and ceremonies.

Given that not all humans make the same
ontological assumptions about external reality,
Oman-Reagan (2015) has suggested that the best
that a Western anthropologist can do is to docu-
ment the way by which others see the world, es-
pecially in ways that do not conform to their own
ontological assumptions about reality. However,
they can only do so from their own perspective.

“[An ethnographer] is eventually forced [...]
through the process of writing about his experience,
observations, and analysis, to refer back to signifiers
from his own group. He must do this translation us-
ing signs with meaning, signs with iterability, signs
that make some sense to his audience” (Oman-Rea-
gan, 2015: p. 4).

How do we escape from this dilemma? An-
thropologists might follow the procedure used
by the physical sciences to arrive at their under-
standings of newly discovered phenomena that do
not happen fit within their existing models. They
change what Kuhn (1962) calls their scientific
paradigm, that is, the prevailing “grand theory” of
their branch of science, such that they are able to

1 On this question, see also Willeslev (2016).

make accommodation for the newly discovered
phenomenon. Scholars who are addressing the is-
sue of multiple ontologies need to adopt the per-
spective of a meta-ontology by which such com-
parative ontological studies may proceed. I am not
suggesting science currently provides such a ready-
made meta-ontology. However, for scholars to
study multiple ontologies comparatively they need
to undertake the difficult task of setting aside the
assumptions of their own “native” world view.

The fact that some of the shared ontological
assumptions may be normally held unconscious-
ly is not a barrier to their investigation. The un-
conscious may reveal itself in behavioral practice.
There are actually certain advantages to giving pri-
ority to human practice over the accounts that a
group may give about their own perception of re-
ality. For example, my own preferred ethnographic
research method is “participant observation”; be-
fore asking questions a researcher pays attention
to the practices of the people being studied. In my
case, after living with and observing an Iyuu hunt-
ing group for some months I had acquired a basic
idea of how people normally behave under various
specific circumstances, including in the context of
ceremonies and rituals. It was only then that I be-
gan to inquire as to people’s conscious awareness
of, and rationale for, these behaviors, particularly
for those practices without a self-evident rationale.

In terms of theory, Bourdieu’s concept of habi-
tas is intended, among other things, to deal with
the role of the unconscious in the production of
knowledge, and with the ability in human thought
to overcome contradictions (Bourdieu, 1990). I
confronted what I experienced as contradictions
while living with the Iyuu/Innu. Even though
animals give themselves to worthy hunters, at the
same time these hunters regularly observe that,
when approached, many animals will try to flee.
Hunters may also acknowledge that some of their
encounters with animals can involve a battle of
whits, sometimes ending with the successful hunt-
er obtaining the game animal by means of trickery.
According to the Iyuu/Innu animist ontology such
outward manifestations are misleading, hiding
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what is really going on, and particularly what the
animal really wants.

As noted, modern hunter-gatherers are gen-
erally animists. This contrasts with “theism”, ac-
cording to which the external world is perceived as
having been created and managed by one or more
powerful entities or gods. But there is no single
form of animism. Evidence of artifacts made by
early hunters depicting game animals, like the cave
drawings, carvings or amulets, have been interpret-
ed by some scholars that their makers related to
these animals as fellow persons (Hill, 2011; Betts
et al., 2015; Jones, 2017; Qu, 2017; Demay et al.,
this volume). How might such a person-to-person
relationship to the animals be reflected in other as-
pects of the archaeological record, such as how the
animal corpses were treated? The material condi-
tions of hunting and the ontological perceptions
and motivations of hunters bear equally on this
question. In what follows I will focus on how two
related groups of subarctic hunter-gathers balance
their food needs with their ontological perceptions
of the needs of their prey.

1.4 SUBARCTIC HUNTERS

For the modern and historic northern North
American small-group, nomadic hunter-gather-
ers, each kill was in essence a gift from the animal,
an other-than-human person who feels sympathy
towards needy humans. Hunters interacted with
game animals so as to remain on good terms, treat-
ing them with respect, and paying attention to any
communication from them. I noticed that hunting
group members were careful to monitor and share
their dreams, and elders sang and drummed to the
animals in preparation for a hunt. While hunters
worked to maintain a relationship of friendship
and mutual respect with game animals, they were
also aware of other less friendly entities—creatures
that have evil power and an antagonistic relation-
ship with humans (for the Iyuu/Innu classification
of animals with evil powers, see Bouchard and

Mailhot, 1973: pp. 44-55).

Hallowell, who initiated the study of ontology
within anthropology on the basis of his research
with the Anishinabe (Ojibway), a close relative of
the Iyuu/Innu, avoided Western concepts like “spir-
its”, coining instead the phrase “other-than-human
persons” (Hallowell, 1964). In this article, I use the
term ahchaakw, which in the Iyuu language refers
to the various normally invisible but powerful en-
tities, some of which are associated with game ani-
mals with whom the Innu communicate. One way
that many Iyuu know about these entities is from
having attended a “shaking tent” (kusaapahchikan)
ceremony, a public event in which a shaman en-
ters a small barrel-shaped open-topped tent, which
then begins to shake violently after an ahchaakw
enters (Feit, 1994, 1997)% By contrast to Siberian
shamans, who leave their bodies to travel to the
world of the “other-than-human” persons, Iyuu/
Innu shamans bring the ahchaakw to them. There
is a host ahchaakw in the kusaapahchikan perfor-
mance, called mistapeu, who introduces and trans-
lates for the other ahchaakw who enter the tent.
There is an ahchaakw for each of the four cardinal
winds, one for each the animal masters (referred to
below), as well as for certain unusual animals, such
the one whose name means “under-water panther”,
and another whose name means “flying dog”. By
means of drumming and singing, undertaking div-
ination rituals, or paying attention to their dreams,
any adult can communicate with animals and their
associated ahchaakw, but only a shaman (miteun)
has the power to be able to perform the shaking
tent. This ceremony is a public demonstration and
affirmation of some of the fundamental entities of
Iyuu/Innu ontology.

While detailed practical knowledge and skills
are essential for hunting success, when an animal
was killed the hunters themselves did not credit
success to their own skill, but instead to the pos-
itive state of the relationship between the hunter

2 Thereis an online video source in which Feit is interviewed
about a filmed shaking tent performance that he witnessed
(Maamuitau n.d. Shaking Tent; https://gem.cbc.ca/media/maa-
muitaau/season-33/episode-9/38e815a-009e58f54e7; last
accessed April 26, 2020).
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Figure1.4: Elevated platform to protect animal bones.
Photograph by Adrian Tanner.

Figure 1.3: Display of ant-
lers and beaver skulls. Pho-
tograph by Adrian Tanner.
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and the species in question. Neither was the killing
of wild animals seen as a matter of luck. Rather, it
entailed the hunter being in a situation, both phys-
ically and mentally, to receive animal gifts. Like
the BaYaka (Lewis, this volume), the Iyuu/Innu at-
tribute hunting success to ritual, although in their
case the rituals are presided over by elders, most of
whom are men, rather than by women. Moreover,
elders to whom such power is attributed may find
themselves suspected of using it to harm others (cf.
Ichikawa, this volume).

Showing respect to game animals includes
treating the corpse as a sacred substance that
should never be wasted. As with the BaYaka (Lewis,
this volume), among the Iyuu/Innu it is improper
to laugh at an animal carcass. Hunters generally
avoided killing anything for which they did not
have the need. Most meat and fat that was not
consumed at a communal feast was shared and
preserved by each family group for its future use.
Some hunters engage in an “Eat-all” feast, held af-
ter a hunting group has acquired large amounts of
food (Brightman, 1993: pp. 213-217). At these
feasts, any nearby hunting groups were invited,
under the injunction that the meal could only end
when all the food had been eaten. This feast ac-
knowledged, symbolically, that humans are collec-
tively under the obligation to consume whatever
gifts the animals provide.

_ o

Dealing with large quantities of meat poses
practical and intellectual challenges. Like human
gift-givers, the animals want hunters to show
their appreciation. While individual animals have
agency, whole species, or groups of species, have a
named “master” ahchaakw who can exercise con-
trol over their animals. To neglect the rules for how
an animal should be treated can result in the “mas-
ter” ahchaakw of a species withdrawing these ani-
mals, such that for a period an offending hunter, or
in the most serious cases all hunters, may be unable
to kill any of the species in question. Bones, antlers
and whatever else is not used should be preserved,
and not treated as garbage for scavengers to con-
sume. The skulls were generally hung in the trees
around the camp (Figs. 1.2, 1.3), or on a specially
erected pole, while the other bones of land animals
were put on an elevated platform (Fig. 1.4), and
those of the fish and other water animals, as well
as some land animals, were deposited under water.
Any unusual part of an animal, such a bone found
to have an unusual lump, was treated as having
divinatory significance. Certain animal parts, such
as the scapular bone, are used in divinatory rituals,
while others are used in games. Some hunters kept
a decorated animal part, such as the hide and fur
from the chins of bears, or the dried heads of geese.

A successful hunt was followed by a time of
celebration, but it also meant a lot of work for ev-

Figure 1.5: Cache platform for
'+, food storage. Photograph by
Adrian Tanner.
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ery member of the hunting group, especially for
the women, to transport the meat to the camp,
to butcher the carcasses, to organize and prepare
a communal feast, to distribute food gifts outside
the producing group, and to store the remaining
meat and fat. In winter, storage merely involved
putting the partially butchered carcass outside
to freeze, on a cache platform (Fig. 1.5), inside a
wooden enclosure or under a pile of rocks (Rankin,
2008).

In many ways the winter was, for the Iyuu/
Innu, the time of plenty. Walking on snowshoes,
hunters had unlimited access to all part of their
hunting lands and frozen waters, while fresh ani-
mal tracks were easily discernible in the snow, and
meat and fat could be stored with ease by freezing.
The fat was rendered and stored in containers, and
meat could also be smoked or sun-dried and pow-
dered (Fig. 1.6). Today the large harvests of geese
and fish are preserved in freezers in the settlement,
but in the past they were smoked and dried.

Figure 1.6: Drying and powdering moose meat. Photograph by
Adrian Tanner.

1.5 HUNTING AMONG THE IYUU

Two closely related hunting peoples who inhabit
different parts of the Quebec-Labrador Peninsu-
la are the Iyuu (aka East Cree), who live on the
western side of the peninsula, and the Labrador
Innu (aka Montagnais-Naskapi) living on the east-
ern side. Although both groups are now settled in
permanent villages, until recently they passed the

eight or nine month winter season in scattered no-
madic camps inhabited by groups of two or more
families. The following observation are from fifty
years ago, which is why I use the past tense, even
though many of these practices continue to be fol-
lowed today.

In the eastern Quebec-Labrador region where
the Iyuu reside (Tanner, 2014), their food ani-
mals happen to be relatively sedentary, particularly
moose and black bear. Although not big game, the
highly sedentary beaver was another dependable
source of food. Fishing was conducted year-round
at known productive lakes and rivers, in winter
through the ice. Flocks of migratory geese arrived
each spring and fall at predictable locations, pro-
viding large and dependable quantities of meat
and fat. Woodland caribou were not sedentary, but
were killed opportunistically. Women tended to
harvest close to the camp, bringing in ptarmigan,
grouse, rabbits (arctic hare), large quantities of fire
wood, boughs for flooring, as well as lake fish, and
berries in summer. The Iyuu and Innu both had
a “broad spectrum diet” (Blasco and Ferndndez
Peris, this volume). The associations proposed by
Ben-Dor and Barkei (this volume) of women with
small game; men to large game, as well there being
more ritual associated with large game, is generally
the case with the Iyuu/Innu, with some important
exceptions.

Given these ecological conditions, the Iyuu
have developed a system whereby each hunting
group returned annually to a particular delimited
territory, within which they moved camp every
few weeks. The Iyuu do not think of this arrange-
ment as land ‘ownership’ in the Western, real es-
tate sense; some hunters told me “the animals own
the land”. Other Iyuu hunters were permitted to
harvest while travelling through one of these ter-
ritories, but they needed the group’s permission to
reside there over the winter season. By means of
this land tenure system hunters were able to have
a sustained relationship with the animals, includ-
ing leaving some animals behind to maintain the
population for subsequent years. These territories
also ensured that resources were shared evenly.
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Figure 1.8: Some of the ‘Tokens’ that announce a kill. Photograph
by Adrian Tanner.

They allowed hunters to constantly update their
knowledge of the local, potentially dynamic, envi-
ronment, particularly following forest fires. While

Figure 1.7: Preliminary but-
chering at a kill site. Photograph
by Adrian Tanner.

these practices have certain parallels with Western
ideas around “conservation”, Scott (2006: p. 63)
notes that Iyuu knowledge puts the primary em-
phasis on “relational sustainability”, and not on
“system management”, which is the preferred ap-
proach of modern wildlife managers.

While small game, fish or fur-bearers were har-
vested on most days, periodically, when conditions
were right, a collective hunt was undertaken for
larger animals—moose, caribou or bear. During
these hunts there was a group leader, but all par-
ticipants respected each others’ autonomy. Each
hunter possessed all the wherewithall to be able to
survive comfortably—a gun, an axe, a fire light-
et, etc.— should by any chance they become sep-
arated for extended periods. These hunts usually
produced one or two animals. Moose, on average,
provide 150 kg of meat and fat, caribou 48 kg and
bear 60 kg.

As in the case of the Baka (Ichikawa, this vol-
ume), the Iyuu employ non-verbal means to an-
nounce their success. Moose and caribou were
usually skinned, gutted and buried in the snow
at the kill site (Fig. 1.7), and any traces of blood
removed from the snow to avoid offending the
animals, after which the hunter returned to camp
and announced the kill to the rest of the group,
by bringing back “tokens” (Fig. 1.8). These tokens
may have included the legs, the heart, part of the
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lower intestines, fat from around the kidneys, and

fetuses from any pregnant females. The follow-
ing day the rest of the animal was transported to
camp by all adults, although sometimes a group
would choose to move its camp to the kill site. In
the month of April hunters harvested particularly
large quantities of game meat—in the case of one
group I lived with a total of six moose and one car-
ibou were killed over a few weeks, producing over
a thousand kg of edible meat and fat. At the time
the group knew the locations of more moose they
could have killed, but decided to finish hunting,
as they judged they had sufficient. This large har-
vest was planned because the breakup period was
about to commence, a time of year when move-
ment becomes difficult due to the melting of snow
and ice. Some of that meat was consumed over the
several weeks of breakup, while the rest was dried
and powdered, to be consumed over the following
summer, or given as gifts.

This large harvest was marked by the ritualized
display of the corpses inside the hunting groups
leader’s tent (Fig. 1.9). For about two hours mem-
bers of the hunting group sat around admiring the
meat, after which it was divided up between the
two families. On other occasions, a whole animal,
such as the first caribou killed in the season, was
brought inside the dwelling, for the whole group
to admire, before being butchered. One of the

Figure 1.9: Ritual display after
a successful hunt. Photograph
by Adrian Tanner.

rules for respecting game animals is for a hunter to
be humble, to not brag about any hunting success,
as this gives offence to the animals [cf. Ichikawa
(this volume) on the need of Baka hunters to be
humble]. Thus, these meat displays were a mut-
ed celebration by the collectivity, without drawing
particular attention to one successful hunter.

The Iyuu consider the bear to be an especially
important animal, such that its killing sets off much
ceremony. The slain animals should be brought to
the camp immediately and butchered there, fol-
lowed by a special feast that involved many rules
and taboos. Among these taboos is the designation
as certain portions being designated “man’s food”,
also mentioned by Lewis (this volume) for the
BaYaka. As noted by Scott (2006: p. 64), for the
Iyuu “the bear is the paramount symbol of the im-
perative for respect”. As noted below, bear grease
was treated as a sacred substance.

1.6 HUNTING WITH THE INNU

The Labrador Innu on the eastern side of the pen-
insula had a similar way of life to the Iyuu, al-
though with a particular dependence on caribou.
Not only did this animal traditionally supply large
part of their material needs, but it was also special
to them in terms of the efforts hunters took to re-
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main on good terms with the species. The north-
ern Innu region is a taiga environment over which
the large George River herd of barren ground car-
ibou roams on its seasonal migration (Henriksen,
1973). During the 19th and early 20th centuries,
one local group of Innu adopted a regime of year-
round occupancy in the interior, depending largely
on this herd. They conducted their main harvest
of caribou in late summer, when the herd’s mi-
gration path crossed the George River. However,
first in 1915, and again recently, the herd’s popu-
lation declined drastically, making these large car-
ibou harvests impossible. The Innu attribute this
shortage to the caribou “master”, known either as
Papahasiku or Kanipinikassikueu, taking offence at
some wrong-doing of theirs, and withdrawing the
caribou beneath a sacred mountain to the north. I
will therefore quote an eyewitness account by the
explorer, William Brooks Cabot. He writes that
in 1906 he encountered a camp of eight men and
boys, with wives and children, who “had speared
no less than twelve or fifteen hundred deer in a
few weeks. From three to five hundred carcasses,
skinned and washed out, were hauled up on the
gravel beach, drying hard and black in the sun
and the cool September wind. There were no flies
about them and no smell. [...] The head was al-
ways gone—the hunter himself must eat it or for-
feit his fortune in the chase; the meat belongs to
the group in common. [...] A little fire was made
outdoors [...] and a large kettle went on, filled
well up with crushed marrow bones. [...] After it
had boiled enough Ostinitsu [the group’s leader]
.] off the top [...]. A long

windrow of horns, besides the separate pile of very

skimmed the grease [..

large ones, were close by [...]. It is a matter of ne-
cessity that the horns are piled together; if they are
left about it is understood that the deer will scatter
when they come through the country, and be hard
to get” (Cabot, 1912: pp. 239-242).

Cabot returned to the same area in 1910. He
found that “The long windrow [...] had disap-
peared—of course into the lake. This disposal
counts as an offering to the powers that rule the
chase; without such observances the surviving deer

will be offended and avoid the hunters.” (Cabot,
1912: p. 265).

The rendered fat and dried and powdered meat
was eaten over the following months. Caribou
were also hunted at other times, when the herd
was more scattered. These Innu also hunted black
bear, porcupine, beaver, and lynx. Like the Iyuu,
women and elders harvested close to the camp for
lake fish and small game. Caribou supplied most
of their needs, and since hunting this migratory
species conflicted with the more sedentary require-
ments of trapping, the Innu had relatively little in-
volvement with the fur trade. A successful caribou
hunt called for as particular fat-oriented feast, the
makushan, a topic to which I will return.

Also on the east side of the peninsula, but fur-
ther south, in the more forested areas, Innu hunt-
ers had access to a somewhat larger variety of game
and fur-bearers, but were also primarily dependent
on caribou. In their case it was the woodland va-
riety, caribou that live in small herds with limit-
ed ranges, but which are also continually on the
move (Tanner, V., 1944; Armitage, 1990; Mail-
hot, 1997). Given that both these Labrador Innu
groups were primarily focused on hunting no-
madic caribou, they did not have delimited family
hunting territories, despite government efforts to
introduce them to the region. Hunters gathered
seasonally in larger residential groups, when and
where there were adequate quantities of fish and
other localized game to support many people, and
they scattered in individual hunting groups at oth-
er times. In summer, some Innu traveled to the
coast to fish migratory species and to hunt water
fowl at favored locations like river mouths.

1.7 SHARING

Both the Iyuu and Innu regularly shared meat
and fat, either at a communal feast or as gifts. If
two men were hunting together and one of them
killed a moose or a caribou, the whole animal was
immediately given to the second hunter. However,
this only meant the recipient could keep the hide,
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since upon returning to camp all the meat was di-
vided among the other families in the group. As
with the Mbuti (Ichikawa, this volume), a hunt-
er’s ownership of a game animal is only nominal.
Among the modern Innu who are settled in villag-
es, most caribou hunting is conducted by groups
using snowmobiles or chartered aircraft. Yet upon
their return to the village the traditional sharing
rules and practices continue to be followed. Shar-
ing takes place both at a feast, and as each hunter
gives part of the meat and fat of the animals he
has killed to his network of relatives and friends
(Castro, 2016).

Sharing meat and fat between families in a
winter hunting group occurred without much
formality. A hunting group’s store of food was not
treated as common property open to all; rather
each individual family maintained its own larder. I
did not observe any demand sharing; rather, each
family remained aware of the state of the larders
of the other families, and at appropriate times
gifts of uncooked food were sent, ahead of any
expression of need by the recipients. As in the case
of the Baka (Ichikawa, this volume), “sharing is
conducted such as to avoid engendering feelings
of indebtedness towards the successful hunter”.
Also as with the Baka, this includes the practice of
using children to carry gifts of food to other fami-
lies. The arrival of visitors was always marked with
commensality and other forms of food sharing. At
the summer gatherings bush food was bartered
outside the extended family. During the pre-con-
tact period when there were extensive Indigenous
trade networks it is possible that meat and fat may
have been traded. The practice of sharing with
strangers was an established tradition—gifts of
meat were given to some of the first European ex-
plorers who encounter Innu at the coast (Bakker
and Martijn, 1991).

Food was also shared with the ahchaakw. Both
the Iyuu and the Innu shared morsels of animal
meat or fat in the fire with the during meals, par-
ticularly at feasts (cf. Ichikawa, this volume). To-
bacco offerings were made, for example by placing
some in the nasal cavity of a bear’s skull that had

previously been hung on a tree. Tobacco was also
put in the water before shooting a rapid or ven-
turing across a large lake by canoe, a gift for the
ahchaakw to ensure a safe passage.

1.8 ANIMAL FAT AND FEASTING

Fat was of special importance to hunters, both now
and in the past, given the high protein diet with
little access to carbohydrates (cf. Ben-Dor et al.,
2011). As is the case with many hunter-gatherers,
including the Mbuti (Ichikawa, this volume), fat is
the most highly prized part of an animal. As with
Inuit words for snow, there is no single Iyuu/Innu
term for fat, but terms for each kind from partic-
ular parts of an animal. Both moose nose and bea-
ver tail are mainly composed of a fatty substance,
somewhat like butter, and are among the most
highly prized foods. Sections of the intestine of
the moose that have a thick layer of fat are turned
inside out, resulting in a fat-stuffed sausage that is
smoked before being cooked. Most of the tokens
that hunters bring back to camp to announce a
large animal kill are especially rich in fat, such as
the long bones, and fat from the animal’s intestines.
As noted, bear fat has a sacred aspect. At the start
of the winter hunting season the Iyuu smeared bear
fat on their hair, on the door posts of their com-
munal lodge, and on their guns, to ensure success
in their hunting during the following season. This
relates to their animist ontological understanding
that hunters have relationships with the ahchaakw
of their guns, doorways and other objects, includ-
ing, as noted below, with some kinds of stone.

Many northern animals build up fat over the
summer and loose much of it over the following
winter. One reason beaver is an exceptionally im-
portant food animal for the Iyuu/Innu, quite apart
from the value of its pelt in trade, is that it main-
tains its thick layer of fat all winter long. At the
other extreme, ptarmigan, grouse and arctic hare
have very little fat at any time of the year, such that
hunters say a person will starve to death if they try
to live exclusively on a diet of these animals.
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Figure 1.10: Preparing the caribou long bones for a makushan.
Photograph by Georg Henriksen.

Among the Innu, there is an especially sacred
fat-oriented feast, called the makushan, which is
dedicated to caribou, and is focused on the leg
bones. In preparation for the feast “the major car-
ibou long bones (humerus, radio-ulna, tibia and
femur) [...] must be scraped clean of meat and un-
derlying membranes, until they are almost whit-
ened. The oil bearing nubs (epiphyses) are broken
off, crushed into a paste and boiled in water to
extract oil (Fig. 1.10). The bone mash fragments
are drained and put into the fire. [...], the shafts
(diaphyses) between the nubs are cracked open,
the marrow removed, cut into small pieces and
then mixed with the rendered oil” (Jenkinson and
Ashini, 2015: p. 19).

The above photograph illustrates that during
the crushing of the bones a screen was used to en-
sure that no bone fragments were allowed to go
astray. One person is assigned the role of ensur-

ing that this preparation is done correctly, and
a second individual oversees the serving of the
makushan feast. Along with the congealed bone
fat and marrow, bone broth from the boiling of
the crushed bone ends is served. Elders of both
genders are served first, followed by the rest of the
people.

In the boreal forest region, most organic ma-
terial rapidly decays in the acidic soil. Despite
this, calcified caribou bone fragments have been
found preserved in ancient fireplaces, dated as old
as 6000 BD, that is, not long after the ice sheet re-
treated and humans first entered the region (Jen-
kinson and Ashini, 2015). This evidence suggests
the practice of extracting fat from crushed bones is
of great antiquity, while the fact that these remains
were put in the fire suggests that, as is the case to-
day, this material was considered a substance that
should not be disposed of as garbage for scavengers
to consume.

1.9 ONTOLOGY AND MATERIAL
CULTURE

The above example of ancient piles of crushed and
burned caribou bones is but one of many mate-
rial traces of a pre-contact ontological perspective
in relation to game animals. Other examples are
the pictographs in the region, drawings on ex-
posed rock faces, mainly along canoe routes, and
which are found throughout the whole region
occupied by northern Algonquians, a language
family grouping that includes the Iyuu and the
Innu. In the Iyuu area, for example, the Kaapehpe-
shapis-chinikanuuch site (literally “the place where
figures are drawn on the rock”) is an important
one, as it features many kinds of images including
game animals, humans, other kinds of beings and
geometric patterns (Vaillancourt, 2008). While
we do not fully know the makers’ motivations
for these drawings, many clearly refer to the Iyuu
animist ontology. Moreover, some contemporary
Iyuu attribute these drawings to non-human per-
sons. According to two Iyuu elders “the paintings
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could have been made by the Memegwashio, the
little hairy ones who used to live within the rock
outcrops and cliffs, a long time ago” (Arsenault,
1998: p. 13).

These creatures are said to live inside rock cliffs,
from which they emerge through doors that magi-
cally open, paddling canoes made of rock. At times
these creatures are said to steal fish from the nets
of the Iyuu.

Many other forms of rock or stone also have
ontological significance for the Iyuu/Innu and
their ancestors, as they do for many other hunt-
er-gatherers (Boivin, 2004). Among the northern
Algongian peoples in general certain rocks are oth-
er-than-human persons. In this language family
all nouns are either animate or inanimate. These
labels were given by linguists because in this lan-
guage most items that Western ontology would
consider inanimate take the inanimate form.
However, there are exceptions, including the term
for rock or stone (assini), which takes that animate
form. The implication is that for the Algonquian
peoples stone, or specific stones, have the poten-
tial to be an other-than-human person (Hallowell,
1964: pp. 24-206).

While today the Iyuu and Innu have relatively
few instrumental uses for stone compared to the
past, they have maintained traditional knowledge
of some kinds of stone and their uses. Ayiipsk is a
particularly hard black stone that informants re-
call being shaped so it could be held in the hand
and used for pounding and powdering dried meat.
In the past stones of this type were also heated in
the fire, and added to a pile of fat in a birch bark
container so as to render the fat. This and other
kinds of stone that have the quality that they do
not crack or explode when made red hot would be
heated for use in the sweat lodge. It is said that it is
these rocks themselves that emit the healing pow-
er, rather than just the heat itself (Tanner, 2014:
p- 187). Another kind of stone was called mukman
sinii (knife stone), a black slate once used for mak-
ing knives. Sisitchew is a kind of stone that comes
in grey, black, red varieties, and which could be
carved. This stone could also be called spawaakan

sini (pipe stone), as it was sometimes used to carve
pipes for smoking.

An especially noteworthy example of the val-
ue that Iyuu and Innu and their ancestors placed
on certain kinds of rock involves a class of white
quartz, referred to in the literature as either chert
or quartzite. There are two particularly well-known
pre-contact sites in Quebec-Labrador where this
kind of material was obtained. One is at Ramah
Bay in northern Labrador, the white chert from
which was both used locally and traded widely over
millennia (Loring, 2002; Bellavance, 2006), such
that it has been found at sites all over Quebec-Lab-
rador, as far south as Maryland and Virginia (Low-
ery, 2017) and as far west as the Ottawa region (Pi-
lon and Boswell, 2015). At the Ramah quarry site
there are also some very dark or “blackish” grades
of chert, but it is apparent that the white grade
was far more highly valued. The Innu name for
Ramah chert is uinnapishkanikan, which translates
as “stone that looks like subcutaneous fat”. As we
have noted above, fat is, for the Iyuu/Innu, an im-
portant substance, particularly in the ceremonial

context of the makushan feast.

&9

Figure 1.11: Antre de Marbre. Photograph David Denton.

A second source of a white stone was from the
quartzite quarry at Colline Blanche (White Hill),
just north of Lake Mistassini, in the Iyuu region
of Quebec-Labrador. This stone has been found at
pre-contact sites as far away as the St Lawrence val-
ley and New England (Denton, 1998). The Iyuu/
Innu marked its similarity to Ramah chert by its
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name, which in the Iyuu dialect is wiinuwaapisk,
meaning “stone that looks like animal fat or lard”
(Denton, 1998: p. 18). At this site there is a large
cave whose size and white walls so impressed the
first French explorers that they called it the “An-
tre de Marbre” — “The Marble Hall” (Fig. 1.11).
These explorers also noted that the cave was used
by Iyuu shamans, and as a place of worship. Ar-
chaeologists have shown that stone was being
quarried at this site as far back as 7000 years ago,
that is, soon after the glaciers retreated from the
region (Denton, 1998: pp. 20-21). The cave is
close to a well-used travel route, and present-day
Iyuu elders recall stopping there on their travels
and using the cave to hold feasts and dances, as
well as for gathering some of the stones for strike-
a-lites. The Iyuu name for the cave is waapushu-
kamikw, meaning “house of the hare” (Denton,
2017). It is significant that the Iyuu term for the
Arctic Hare (waapush) literally means ‘the white
one’ (Zawadzka, 2011: p. 11), so that this name
draws attention to the importance for the Iyuu of
the white color of the rock that was obtained there.
As will be noted below, there is an explicit associ-
ation for the Iyuu/Innu between the color white

and the abchaakw.

Beyond their symbolic association with animal
fat, both these kinds of white stone had aesthetic
value for the Iyuu/Innu, in addition to their utili-
ty for tool making. Tools made from Ramah chert
have been found in pre-contact graves, indicating
that the material was highly valued. At the Mari-
time Archaic site at Port au Choix piles of white
pebbles were buried next to human remains, which
Tuck hypothesized were grave offerings (Tuck,
1976). It may be of relevance that the Ramah Bay
quarry is in the same general vicinity as the “car-
ibou mountain”, the place to which, according to
the Innu, the caribou withdraw themselves when
they have been offended by some infraction of the
rules of respect.

Apart from the connection between white
stone and its fat-like appearance, the colour white
has other associations within Iyuu/Innu ontology.
In this language, colors are expressed as verbs, and
the waap verbal element signifies “white”. This
element is found in the term for dawn, waapan,
which could be translated as “it whitens, gets
light”. As one scholar has noted “White in Algon-
quian thought is often associated with daylight,

the rising sun and the dawn spirit and thus east”
(Zawadzka, 2011: p. 13).

Figure 1.12: Shaman’s Cloak,
attributed to Kowkachish (Ma-
nakanet), wife of Mestawapeo
(Sam Rich). National Museum
of the American Indian, Smith-
sonian Institution (Catalogue #
17/6575).
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Where possible, Iyuu and Innu hunting camp
dwellings tend to have their doorways facing the
rising sun, hunters saying that it is propitious
when they step out of their dwellings at dawn
towards the east, as this is where the helpful ah-
chaakw come from. For this reason offerings are
generally displayed towards the east.

Other kinds of rock or stone were also valued
by the Iyuu/Innu. Ochre was used in some sacred
contexts. There are several places, well known to
the Iyuu/Innu, where ochre can be found, and in
some cases this fact is marked in the indigenous
toponyms. For example, the name of the present
Iyuu village of Wemindji on the coast of James
Bay is derived from the local term for ochre (wi-
yimin), and was previously known in English as
“Paint Hills”. On the other side of the peninsula
the dialect name for ochre is wunamun, and the
name of the present village of La Romain was de-
rived from a local Innu toponym meaning “Ochre
River”. Quantities of red ochre have been found
in Maritime Archaic sites from Labrador to New
Brunswick and Maine, particularly in graves, and
sometime in association with Ramah chert (Hood,
1993: pp. 164-166). Surovell et al. (this volume)
found ochre in associated with Palacoindian mam-
moth hunters’ domestic artifacts.

The Iyuu/Innu used ochre to make paint, in-
cluding for the pictographs referred to previously.
Until recently certain items of animal hide cloth-
ing were painted with colorful designs, using both
ochre-based paint and parts of other colours made
from different clays or particular plants. The best-
known examples of this Iyuu/Innu painted hide
tradition are the famous Naskapi painted coats,
approximately a hundred of which are now held
in some of the best museums in Europe and North
America (Burnham, 1992). These magnificently
decorated coats may have been adapted from the
shaman’s cloak, a decorated caribou hide which
the shaman used to attract caribou to approach
the waiting hunters (Armitage, 1990: p. 57)
(Fig. 1.12).

Some informants recall the method for mak-
ing these paints. To prepare red paint, powdered

ochre was boiled in water along with either scrap-
ings from the underside of a beaver pelt or with
scraping from a caribou leg tendons. The paint was
ready for use when it became sticky. Another kind
of red paint was made from scraping the bark of
the red willow plant, called wiikuspii in the Iyuu
language. This was used to paint wooden objects,
such as toboggan front boards, snow shovels, and
snowshoes. Other colors came from particular col-
ored clays or certain plant material, mixed with
binders, like fish eggs, to make paints.

Another Iyuu/Innu artifact painted with ochre,
along with other colors, was the “ceremonial hide”.
Elders recall that it was made from the complete
hide of an animal, cleaned until it was white, and
on a cloudless early morning painted around the
edges with designs to mark the ears, eyes, legs and
tail of the original animal, and then exposed for
just the time the sun takes to rise above the hori-
zon. As noted above, the rising sun at dawn brings
the helpful ahchaakw. These hides were later dis-
played facing east at the doorway during a feast
(Tanner, 1984). The power of the sacred hide that
came from exposure to the rising sun lasted one
year, after which other sacred hide would be made.
Other sacred objects that were painted, many with
ochre paint, include drums that were played by
hunters as they sung to the animals. Some of the
animal skulls or antlers that were hung in the trees
were also decorated. These kinds of decorations
were intended as offerings to the ahchaakw.

The point to be drawn from the above exam-
ples is that there are many aspects of Iyuu/Innu on-
tology, particularly their animist relationship with
game animals that shaped their practices, in some
cases leaving behind material traces.

1.10 CONCLUSION

Of what relevance is the above ethnographic
material to how Pleistocene hunters may have
behaved towards megafauna? Let us assume that
these hunters lived in egalitarian social groups, and
had some form of an animist ontology. These two
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features are generally linked. Religious ontologies
tend to harmonize with the form of social and po-
litical organization of the societies where they are
found. Hierarchically organized societies tend to
have hierarchically ordered gods and spiritual en-
tities, as well as hierarchically ordered human spe-
cialists, such as priests, who act as intermediaries
between the laity and the gods. By contrast, an an-
imist ontology is horizontal and egalitarian, both
in human interpersonal relations and in relations
between hunters and animals. This arrangement
harmonizes with a basically egalitarian society, in-
cluding that of early hunter-gatherers.

We might further speculate that, as animists,
the social basis of the relationship that early hunt-
ers had with these animals reflected the principle
of reciprocity—that is, the attitude of “one good
turn deserves another”. This seems particularly
likely to have been the case in their relations with
elephants and mastodons, given that these were
herbivores and thus not generally threatening to
humans. Moreover, when they were killed, or their
corpses found after they had died from other caus-
es, they would have supplied hunting groups with
huge quantities of meat and fat, as well as bones
as raw material for tools. This would have been an
occasion for celebration, for inviting other groups
to share in the kill, and for feasting. It is also rea-
sonable to speculate that this would also have been
the occasion for symbolic acts of gratitude to the
slain animal.

Iyuu/Inn hunters behave towards particular
items associated with the hunt in ways that are
designed to cultivate animate power. It seems that
what empowers game also empowers certain icon-
ic artifacts associated with the hunt, such as fat,
stone, bone, hide and ochre. Hunters who were
highly dependant on stone for making tools may
well have attributed a special value to stone, as did
the pre-contact Iyuu/Innu, including towards par-
ticular kinds of stone. As in the Iyuu/Innu case,
this value attributed to stone would have been not
only instrumental, but also aesthetic and as offer-
ings to the game animals. Some Palaeolithic hunt-
er-gatherers also had this kind of aesthetic relation-

ship with stone, such as collecting pebbles whose
value was simply that they were colorful (Assaf,
2018). While animism comes in many forms, the
evidence from the Pleistocene, such as cave art and
carvings, when put alongside the equivalent kinds
of practices of recent hunters, suggests these hunt-
ers generally engaged with their game animals as
powerful fellow persons. Based on both pre-con-
tact and contemporary forms of expressive art and
decoration, those artifacts that were offered as dis-
plays to the animist entities, like the painted hides,
represents the aesthetic tastes and values of the
human group. As stone tool makers, the ancestors
of the Iyuu/Innu valued the forms of quartz from
which they made tools, but in a way that combines
the utilitarian, aesthetic and moral reciprocity with
the game animals. They valued this white stone in
part as one aspect of the celebration of their rela-
tionship with animals, by linking the stone with a
substance that was sacred to them, animal fat.

My focus in the chapter has been on a group
of hunter-gatherers that, in both time and living
conditions, are a long way away from Pleistocene
hunters of megafauna. While the former cannot
serve as analogs for the latter, they, along with oth-
er recent and contemporary hunter-gathers, can
act as sources of ideas to stimulate the analysis and
understanding of these far more ancient peoples.
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ABSTRACT

The Baza Basin preserves an exceptional Plio-Pleis-
tocene palacontological record, which includes the
earliest evidence of human presence in western Eu-
rope, dated to ~1.4 Ma, coming from the sites of
Barranco Leén and Fuente Nueva-3, in the vicinity
of the town of Orce. In this geographical region,
early Homo coexisted and likely competed with the
giant, short-faced hyena Pachycrocuta brevirostris
for the exploitation of prey carcasses abandoned
by saber-tooth cats (Megantereon and Homotheri-
um). The presence of these hypercarnivorous felids
favored the surviving of both scavenging species
(Homo and Pachycrocuta), as they exploited their
prey to a lesser extent than the living pantherine

felids. In this context, proboscideans were an ex-
ploited food resource, as evidenced by the presence
of a partial skeleton of the mammoth Mammuthus
meridionalis in Fuente Nueva-3, which was sur-
rounded by lithic artifacts and hyena coprolites.
This association suggests that both hominins and
hyenas fed on the mammoth carcass. Some paths
for elucidating their pattern of access to these re-
sources are also discussed.

2.1 INTRODUCTION

The Baza Basin (SE Spain; Fig. 2.1) is part of the
Guadix-Baza Depression, a post-orogenic Neo-
gene—Quaternary intramontane basin that was
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Figure 2.1: Geographic location of Venta Micena, Barranco Ledn and Fuente Nueva-3. Sources: software MapCreator 2.0 free edition
and topographic map from MTN50, 951 Instituto Cartografico Nacional.

subject to endorheic conditions from the latest
Miocene to the Middle Pleistocene, which resulted
in a wide swampy and lacustrine setting. The en-
tire sedimentary depression experienced during the
Early Pleistocene intense hydrothermal activity in
an active tectonic system. This is evidenced by the
presence of many hot springs in the basin, some of
them currently active (Garcia-Aguilar et al., 2014,
2015). The contribution of thermal waters helped
to maintain a relatively permanent water table with
warm and stable temperatures throughout the year.
This allowed the development of a well-diversified
mammalian community, whose fossil remains are
found in many palaeontological sites with chronol-
ogies that range from the latest Miocene to the
Middle Pleistocene.

The early Pliocene is well represented in the
Baza Basin, especially at the Ruscinian site of Baza-
1, where two proboscidean species are present, the
mammutid Mammut borsoni, and the gomphoth-
ere Anancus arvernensis. These megaherbivores are
associated with other large mammals, including
Stephanorhinus cf. jeanvireti, Hipparion sp., Alephis

sp., cf. Antilope and Cervinae indet. In addition,
there are microfaunal remains of 16 species of ro-
dents, lagomorphs and insectivores, as well as rep-
tiles, amphibians, fishes and birds (Pifero et al.,
2017; Ros-Montoya et al., 2017).

The Early Pleistocene is well documented in
many sites of the basin, especially in its north-east-
ern sector, in the vicinity of the town of Orce
(Moya-Sola et al., 1987; Martinez-Navarro, 1991;
Arribas and Palmqvist, 1998; Palmqvist et al.,
2011; Garcia-Aguilar et al., 2014; Martinez-Na-
varro, 2018). Among these sites, Venta Micena
(VM), Barranco Léon (BL) and Fuente Nueva-3
(FN-3) are particularly remarkable for the quality
and quantity of their fossil record.

VM is a palacontological site with an esti-
mated chronology of ~1.6-1.5 Ma, which has
provided a rich assemblage of large mammals of
late Villafranchian age with an excellent preserva-
tion state. The faunal assemblage includes skeletal
remains of 21 taxa of large (>10 kg) mammals.
Taphonomic analysis has evidenced the involve-
ment of the giant, short-faced hyena Pachycrocuta
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brevirostris in the bone accumulating process (see
details in Arribas and Palmqvist, 1998; Palmqvist
and Arribas, 2001; Espigares, 2010; Palmqvist
etal., 2011).

BL and FN-3 are two localities that provide
some of the earliest records of human presence in
western Europe (Espigares et al., 2019). The age
of these sites has been estimated by a combination
of biostratigraphy and the U-series/ESR dating
method at 1.43 + 0.38 Ma for BL and 1.19 + 0.21
Ma for FN-3 (Duval et al., 2012; Toro-Moyano et
al., 2013), and there is also an age estimation of
1.50 + 0.31 Ma for FN-3 derived from cosmogen-
ic nuclides (Alvarez et al., 2015). In addition, the
absence of suids suggests that both sites are older
than 1.22 Ma (Martinez-Navarro et al., 2015). The
evidence of human presence in BL and FN-3 in-
cludes the finding of a human deciduous tooth at
BL (D Level), rich lithic Oldowan tool assemblag-
es at both sites and abundant bones that show an-
thropogenic modifications, including cut and per-
cussion marks related to carcass processing (Toro
Moyano et al., 2011, 2013; Titton et al., 2018;
Espigares et al., 2019). The faunal assemblages of
these sites include 18 species of large mammals,
15 species of small mammals and 23 herpetofaunal
taxa; some avian fossils have also been discovered
(Table 2.1).

The presence of mammoths, saber-tooth felids
and hyenas in the three sites, as well as the evidence
of hominin occurrence at BL and FN-3, make
these sites ideal case studies for their interactions
during the Early Pleistocene in western Europe.

2.2 HOMININS

Early members of the genus Homo dispersed in the
middle latitudes of Eurasia at ~2.0 Ma. Out of Afri-
ca, the earliest hints of human presence come from
Shangchen (China) and Riwat (Pakistan), based
on the presence of lithic artifacts, dated to ~2.12
Ma and ~1.9 Ma, respectively. Slightly younger,
but more abundant, are the findings from Dman-
isi in Caucasus, where a rich assemblage of Old-

owan tools and skeletal remains of large mammals,
including five hominin skulls, dated to ~1.8 Ma
have been discovered (Lordkipanidze et al., 2013
and references therein). At ~1.6 Ma hominins are
present in Majuangou III (Nihewan) and Gond-
wangling (Lantian), both in China, as well as in
Mojokerto and Sangiran (Java, Indonesia) (Zhu
et al., 2015, 2018). Later on, they arrive in west-
ern Europe, where their settlements are dated to
~1.5-1.4 Ma.

Evidence of early human presence in Europe
is recorded in several sites, including Level TE9,
Sima del Elefante in Atapuerca, Spain (-1.2 Ma),
Pirro Nord in Italy (1.7-1.3 Ma), and Lézignan-la-
Cébe (1.3-1.1 Ma), Vallonnet (1.2-1.1 Ma) and
Pont-de-Lavaud (~1.1 Ma) in France (Carbonell
et al., 2008; Michel, et al., 2017; Cheheb et al.,
2019). In this context, the two localities in the
vicinity of the town of Orce, BL and FN-3, are
very interesting, as they provide some of the earli-
est records of human presence in western Europe
(Martinez-Navarro et al., 1997; Oms et al., 2000;
Espigares et al., 2013, 2019; Toro-Moyano et al.,
2013).

Insights on the subsistence strategies of the
populations of early Homo suggest that their diet
included probably a broad spectrum of resources,
where meat and other animal products (e.g., bone
marrow and viscera) constituted perhaps an im-
portant fraction of the daily caloric intake (Stan-
ford, 1999; Bunn, 2007; Hardy, 2010; Bunn et
al., 2017; Hardy et al. 2017; Prado-Névoa et al.,
2017). The evolutionary trend in humans towards
an increase of encephalization in parallel to a de-
crease in the size of the post-canine teeth is usually
envisioned as evidence of the progressive adapta-
tion of Homo to a higher quality, more carnivo-
rous and more easily digestible diet than in other
hominins, such as the australopithecines (Aiello
and Wheeler, 1995; Bunn, 2001; Dunsworth and
Walker, 2002; Jiménez-Arenas et al., 2012; Espig-
ares et al., 2019). The adaptation to meat eating,
which probably arose in Africa at the origin of the
genus Homo at -2.6 Ma, allowed the expansion of
the dietary niche of these early populations (Speth,



50 M. PATROCINIO ESPIGARES ET AL.

TAXON VENTA BARRANCO | FUENTE REFERENCE
MICENA | LEON NUEVA-3

Aves indet. X X Espigares, 2010
Discoglossus cf. jeanneae X X Blain et al., 2016
Pelobates cultripes X X Blain et al., 2016
Bufo bufo X X Blain et al, 2016
Epidalea calamita X Blain et al.,, 2016
Bufotes sp. X X Blainetal., 2016
Hyla sp. X Blainet al, 2016
Pelophylax cf. perezi X X X Blain et al., 2016
Anura indet. X X Blainetal., 2016
Chalcides cf. bedriagae X Blainet al, 2016
cf. Chalcides X Blain et al, 2016
Timon cf. lepidus X X X Blainetal., 2016
Dopasia sp. X X Blainet al, 2016
Ophisaurus sp. X Blain et al., 2016
Coronella girondica X X Blain et al., 2016
Natrix maura X X X Blain et al., 2016
Natrix natrix X X Blain et al, 2016
Rhinechis scalaris X X Blainetal., 2016
Malpolon monspessulanus X X Blain et al., 2016
Colubridae X X Blain et al, 2016
Ophidien indet. X Blainetal, 2016
Emys cf. orbicularis X Blain et al.,, 2016
Mauremys cf. leprosa X Blainetal., 2016
Testudo sp. X X X Blainet al., 2016
Asoriculus gibberodon X X X Furio, 2010
Sorex minutus X X Furio, 2010
Sorex sp. X X Furio, 2010
Crocidura sp. X X Furio, 2010
Erinaceus cf. praeglacialis X X Furio, 2010
Galemys sp. X X X Furio, 2010
Mimomys savini X X Agustietal., 2010
Allophaiomys ruffoi X Agustiet al, 2010
Allophaiomys lavocati X X Agusti et al, 2010
Allophaiomys sp. X X Agustietal., 2010
Castillomys rivas X X X Agusti et al, 2010
Apodemos sylvaticus X Agustietal., 2010
Apodemus flavicollis X Agustietal., 2010
Apodemus mystacinus X X Agusti et al, 2010
Oryctolagus cf. lacosti X X X Agustietal, 2010
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Prolagus sp. X X Agustietal, 2010

Hystrix sp. X X X Agustietal, 2010

Homotherium latidens X Martinez-Navarro, 1991

Megantereon whitei X Martinez-Navarro and Palmqvist, 1995

Panthera gombaszoegensis X Pons-Moya, 1987

Lynx cf. pardinus X X Boscaini et al,, 2015

Pachycrocuta brevirostris X X X Pons-Moya, 1987

Lycaon lycaonoides X X X Martinez-Navarro and Rook, 2003

Canis mosbachensis X X X Martinez Navarro, 2002

Vulpes cf. praeglacialis X X X Pons-Moya, 1087

Ursus etruscus X X X Torres Pérez-Hidalgo, 1992; Medin et
al, 2017

Pannonictis cf. nestii X X X Martinez Navarro et al.,, 2010

Meles meles X X X Madurell-Malapeira et al., 2011

Mammuthus meridionalis X X X Ros-Montoya et al,, 2010

Stephanorhinus hundsheimensis X X X Lacombat, 2010

Equus altidens X X X Guerrero-Alba and Palmqvist, 1997;
Alberdi, 2010

Equus sussenbornensis X X Alberdi, 2010

Hippopotamus antiquus X X X Alberdi and Ruiz-Bustos, 1985

Bison sp. X X X Moya-Sola, 1987

Hemibos cf. gracilis X Martinez Navarro et al,, 2011

Soergelia minor X Moya-Sola, 1987

Praeovibos sp. X Moya-Sola, 1987

Hemitragus albus X X X Crégut-Bonnoure, 1999

Ammotragus europaeus X Moullé et al.,, 2004; Martinez-Navarro
etal, 2010

Praemegaceros cf. verticornis X X X Abazzi, 2010

Metacervocerus rhenanus X X X Abazzi, 2010

Table 2.1: Vertebrate assemblages from Venta Micena (VM), Barranco Léon (BL) and Fuente Nueva-3 (FN-3).

1989; Bunn and Ezzo, 1993; Milton, 1999, 2000)
and, as a consequence, their dispersal outside of
Africa.

Herbivorous animals rely on plant biomass
in the ecosystems, which ultimately depends on
climate. Tropical latitudes are productive through
the entire year with different kinds of plants,
which in the past hominins could consume. How-
ever, when our ancestors arrived in the middle
latitudes of Eurasia, they faced more seasonal con-
ditions, where they relied possibly more on ani-

mal resources, especially during the cold season,
when fruits and leaves were less available (Speth
and Spielmann, 1983; Martinez-Navarro, 2010;
Martinez-Navarro et al., 2014). Meat consump-
tion by early Homo is evidenced by the finding
in several Early Pleistocene localities of cut marks,
percussion marks and fractures on bones, most-
ly belonging to large mammals, highlighting the
importance of animal food for these populations.

Evidence of butchery can be confidently traced
back to the origin of our genus or even earlier. In
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Africa, the oldest cut marks associated with stone
tools are recorded at Gona (Ethiopia) and are
dated to 2.6-2.5 Ma (Semaw et al., 1997). Addi-
tionally, there are a number of Early Pleistocene
localities from East and North Africa that preserve
evidence of ancient anthropic activity, including
Bouri (~2.5 Ma; de Heinzelin et al., 1999), Ain
Boucherit (2.4-1.9 Ma; Sahnouni et al., 2018),
Koobi Fora (1.9 Ma; Bunn, 1997), FLK Zinj
(Olduvai Gorge, ~1.8 Ma; Bunn and Kroll, 1986)
and Ain Hanech (1.8 Ma; Sahnouni et al., 2013).
However, the record of such evidence is not fre-
quent. In Europe, the presence of cut marks and
intentionally broken bones in BL and FN-3 pro-
vide key information on the dietary behavior of the
first human settlers of western Europe (Espigares
et al., 2013, 2019). Evidence of human presence
in FN-3 and BL is well documented by the oc-
currence of rich assemblages of Oldowan artifacts
(Turq et al., 1996; Martinez-Navarro et al., 1997),
which include small-sized flakes (usually <2 cm),
as well as cores and debris, made by flint and to
a lesser extent by limestone (Toro-Moyano et al.,
2011; Titton et al., 2018). These artifacts are asso-
ciated to skeletal remains of large mammals (Table
2.1), of which a number preserve evidence of an-
thropogenic damage, such as cut marks (incisions,
scrapes, sawing marks and chop marks) and per-
cussion marks, related to the exploitation of car-
casses for obtaining meat, fat and marrow (Espig-
ares et al., 2019).

A subsistence strategy that included the con-
sumption of animal resources obtained from the
scavenging of ungulate carcasses, partially de-
fleshed and abandoned by saber-tooth cats, has
been proposed for the Early Pleistocene homi-
nin populations that inhabited the Baza Basin
(Martinez-Navarro and Palmqvist, 1995, 1996;
Arribas and Palmqvist, 1999; Martinez-Navar-
ro, 2004, 2010; Martinez-Navarro et al., 2014;
Palmgqvist et al., 2005, 2007, 2011; Espigares et
al., 2013, 2019; Rodriguez-Gémez et al., 2016,
2017). This interpretation is based on the techno-
logical features of the lithic artifacts, which make
it difficult to conceive that these populations had

a direct impact on medium-to-large and very
large ungulate prey using their small-sized Old-
owan flakes (Blumenschine and Pobiner, 2007).
Moreover, a scavenging behavior is supported by a
mathematical model that estimates the meat that
was available for the members of the carnivore
guild, including the genus Homo, which in turn
allows to evaluate the sustainability of the com-
munity of secondary consumers. After modelling
three scenarios, the results obtained suggested a
passive scavenging behavior as optimal for this
population (Rodriguez-Gémez et al., 2016).
However, this does not exclude other strategies
of acquisition of animal foods, such as the oppor-
tunistic hunting of smaller mammals, the power
scavenging of the prey of hypercarnivores (i.e.,
kleptoparasitism) or the scavenging of animal car-
casses died from natural causes.

2.3 SABER-TOOTH CATS

The predator guild in the Early Pleistocene of Eu-
rope was dominated by two species of saber-tooth
cats, Megantereon whitei and Homotherium lati-
dens (Felidae, Machairodontinae). Martinez-Na-
varro and Palmgqyist (1995, 1996) proposed that
the arrival of M. whitei from Africa was the key
factor that allowed the first hominin dispersal in
Eurasia. This predator had a number of cranioden-
tal features, such as its relatively enlarged sabers
and powerful forearms, as well as the extreme
reduction of the premolar teeth and the short
coronoid process (which indicates an increase in
gape angle at the expense of a reduction in bite
force), that suggest a capability to kill efficiently
ungulate prey larger in relation to its own size in
contrast to the extant pantherine felids of similar
size. However, its highly specialized dentition for
meat slicing suggests that this predator consumed
only the soft tissues of its prey, leaving thus sig-
nificant amounts of flesh on the prey carcasses
and all within-bone nutrients. Compared to the
living large felids, which are less hypercanivo-
rous than the saber-tooth cats, this would result
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in greater quantities of animal resources available
for the scavengers, including hominins and the
giant, short-faced hyenas (Martinez-Navarro and
Palmqvist, 1995, 1996; Arribas and Palmgqvist,
1999; Martin-Serra et al., 2017; Palmgqvist and
Arribas, 2001; Palmgqvist et al., 2003, 2007,
2008a, b, 2011; Ripple and Van Valkenburgh,
2010; Espigares et al., 2013, 2019; Martinez-Na-
varro, 2010; Martinez-Navarro et al., 2014; Van
Valkenburgh et al., 2016).

The survival of saber-tooth cats in Europe
helps to explain the persistence of Oldowan tools
for nearly one million years more than in Africa
(Palmgyist et al., 2005), as the sharp flakes were
fully appropriate for scavenging the ungulate car-
casses, partially defleshed by these felids, while the
cores would have been useful for heavy-duty ac-
tivities, such as bone-fracturing for accessing their
marrow content (Plummer, 2004).

This scene changed during the Middle Pleis-
tocene with the arrival of pantherine cats, which
exploited their prey more intensively than sa-
ber-tooths. The new conditions implied a substan-
tial change for the scavengers, the loss of a regular
source of scavengeable animal foods and the re-
placement of the Oldowan technology by the more
derived Acheulean tools (Arribas and Palmgqvist,
1999).

2.4 PACHYCROCUTA BREVIROSTRIS

The Plio-Pleistocene short-faced hyena Pachycro-
cuta brevirostris was the largest bone-cracking car-
nivore mammal that ever existed. This giant hyena
shows massive limbs with shortened distal bones
(especially evident in the length of the tibia in rela-
tion to the length of the femur), and a heavy, pow-
erfully built mandible with robust and well-devel-
oped premolars. The features of the postcranial
skeleton suggest a less cursorial life style for 2 bre-
virostris than the modern spotted hyena Crocuta
crocuta as a result of its adaptation towards greater
power and stability for dismembering animal car-
casses and transporting large portions of them to

the denning area (Turner and Antén, 1996), as
evidenced in VM (Palmqvist and Arribas, 2001;
Palmgqvist et al., 2011).

The analysis of the preservation state of the
skeletal elements modified by the giant hyenas
evidences their highly specialized bone-crack-
ing behavior, in agreement with the scavenging
niche deduced for this species from the tapho-
nomic analysis at VM. This site was interpreted
as an accumulation by hyenas of portions of prey
of flesh-eating carnivores in the surroundings of
their maternity den (Palmqpvist et al., 1996). The
activity of P brevirostris inserted a number of ta-
phonomic biases in the bone assemblage. These
resulted from the selective transport of ungulate
carcasses and body parts, as a function of their
body size, and also from the preferential con-
sumption of those skeletal parts with lower den-
sity and greater marrow contents. This allows to
define sequences of bone consumption for the dif-
ferent anatomical elements (i.e., a proximodistal
sequence for humerus and tibia, a distoproximal
sequence for radius and metapodials, and a less
clearly defined pattern of consumption in the case
of femur, which involves the fracturing of both
bone epiphyses). Moreover, the high abundance of
femoral diaphyses, and distal fragments of humeri
and tibiae compared to other elements, is relat-
ed with their marrow contents, which are greater
than in the case of metapodials. The latter explains
why these bones are more frequently preserved as
complete elements (Arribas and Palmqvist, 1998;
Palmqvist and Arribas, 2001; Espigares, 2010;
Palmqvist et al., 2011).

The bone accumulations made by extant
striped hyenas (Hyaena hyaena) show a similar
preservation completeness of the ungulate skele-
tal remains to that recorded at VM (Skinner et
al., 1980; Kerbis-Peterhans and Horwitz, 1992;
Leakey et al., 1999) and this basic pattern applies
to some extent also for those of spotted hyenas
(Sutcliffe, 1970). This reveals an optimization of
the benefit/cost ratio in the pattern of bone con-
sumption by both extant and extinct bone-crack-
ing hyenas. The dietary habits of Pachycrocuta
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may have been more similar to those of the brown
(Hyaena brunnea) and striped hyenas, whose sub-
sistence relies mainly on carrion, including a high
percentage of bones, as evidenced by the huge ac-
cumulation of bones preserved at VM, and also by
the relative dimensions of the bone-cracking pre-
molars and carnassials (Palmqvist et al., 2008b).
Moreover, in VM the taphonomic evidence sug-
gests that the hyenas scavenged selectively the prey
hunted by the hypercarnivorous saber-tooths and
the painted dog Lycaon lycaonoides (Palmqvist et
al., 1996). In summary, P brevirostris exhibited a
combination of body size and craniodental fea-
tures, which suggests a mode of life based more
on scavenging compared to the spotted hyenas
(Palmgvist et al., 2011).

This interpretation, however, may have some
problems. Striped and brown hyenas rely heav-
ily on carrion (Rieger, 1981; Mills, 1982). Their
postcranial skeleton is more lightly built than the
spotted hyena one, owing to their need to prospect
great distances in search of scavengeable carcass-
es. However, in the case of P brevirostris, the large
and robust body and the shortened distal limb
segments represented probably a disadvantage for
this mode of life. A plausible explanation for the
strict scavenging behavior in this species is that 2
brevirostris pursued other predators, for example
Megantereon whitei, and exploited their prey acting
as a kleptoparasite (Palmqvist et al., 1996, 2011;
Arribas and Palmqvist, 1998; Palmqvist and Arri-
bas, 2001).

2.5 MAMMOTHS AND THEIR
INTERACTIONS WITH HOMININS
AND HYENAS

The Baza Basin preserves one of the best Plio-Pleis-
tocene records of proboscideans in Europe. Four
species are documented: Mammut borsoni and
Anancus arvernensis, and two mammoth species,
Mammuthus meridionalis and M.  trogontherii
(Ros-Montoya, 2010). Moreover, in the nearby
basins of Guadix and Granada, Palaeoloxodon an-

tiguus and Mammuthus primigenius, are also re-
spectively recorded (Ros-Montoya, 2010).

Mammut borsoni and A. arvernensis appear
together in the Ruscinian site of Baza-1, dated to
4.5-4.0 Ma (Ros-Montoya et al., 2017). The latter
species is also documented in the sites of Hués-
car 3 and Canal de San Clemente (late Pliocene).
Concerning the genus Mammuthus, M. trogonthe-
rii is recorded in the Middle Pleistocene site of
Cullar-Baza-1, whereas M. meridionalis is the best
recorded proboscidean in the Baza Basin; remains
of this species are present in at least eight sites, in-
cluding VM, BL, FN-3, Barranco del Paso, Cafa-
da de Vélez, Huéscar-1, Zijar and Cortes de Baza
(Early Pleistocene) (Ros-Montoya et al., 2010,
2017, 2018).

Although there are several localities in the Baza
Basin, where human presence has been document-
ed, evidence of coexistence of hominins with pro-
boscideans is recorded to date in only four of them:
BL, FN-3, Huéscar-1 and Cdllar Baza-1. Among
them, the site of FN-3 deserves a special attention,
because it has provided remains of at least 10 M.
meridionalis individuals of different ontogenetic
ages, including neonates, juveniles, prime adults,
adults and senile individuals (Ros Montoya, 2010).

One of the most remarkable findings in this
site is a partial skeleton of an old female M. me-
ridionalis individual, buried in a thick layer of fine
sands that were deposited during a short sedimen-
tary event. The skeleton preserves in anatomical
connection the vertebral column, the pelvis, a
scapula, some ribs and the mandible. In contrast,
the fore- and hindlimbs, and the cranium are ab-
sent (Espigares et al., 2013). During the excavation
of the skeleton, 17 lithic artifacts and 34 carnivore
coprolites surrounding it were unearthed from the
same stratigraphic level (Fig. 2.2).

The spatial and stratigraphic association of
coprolites and flakes suggest that both hominins
and hyenas fed possibly on the mammoth carcass.
Although cut and tooth marks are absent from
the preserved bones, their absence is not strange.
Experiments on elephant bones show that butch-
ery traces are rare and, in particular, cut marks on
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fossil proboscideans bones are scarce due to the
thickness of the periosteum cover (Crader, 1983;
Shipman and Rose, 1983; Haynes, 1991; Villa
et al., 2005; Yravedra et al., 2010; Rabinovich et
al., 2012). Similarly, evidence of carnivore tooth
marks is also scarce in elephant bones (Haynes,
1988). For this reason, the absence of marks
of biological origin, including those made by
hominins and carnivores, does not imply that this
type of resource was only used occasional. In fact,
there are a number of sites in which human con-
sumption of elephant carcasses has been proposed
based on the presence of lithic tools associated to
proboscidean remains with or without anthro-
pogenic modifications on proboscidean bones,
including Barogali in Djibuti (Chavaillon et al.,
1987; Berthelet and Chavaillon, 2001), Olduvai
in Tanzania (Leakey, 1971), Gombore II in Echi-
opia, Mwanganda’s Village in Malawi (Clark and
Haynes, 1970), Revadim Quarry in Israel (Rabi-
novich et al., 2012), Notarchirico and la Polledr-
ara di Cecanabbio in Italy (Piperno and Tagliacoz-
z0, 2001; Mussi and Villa, 2008; Santucci et al.,
2016), or Barranc de la Boella (Mosquera et al.,
2015), Aridos and Torralba (Villa et al., 2005),
and FN-3 in Spain (Espigares et al., 2013). In
addition, the presence of elephant remains in
caves, such as Bolomor cave in Spain, Ma'anshan
cave in China and Spy cave in Belgium (Zhang et
al., 2010; Blasco et al., 2013; Germonpré et al.,
2014; Blasco and Ferndndez Peris, this volume),
constitutes undisputed evidence of transport of
selected anatomical portions of proboscideans by
hominins.

At FN-3, flakes and coprolites surround the
mammoth carcass and partly overlap, although
both distributions are displaced (Fig. 2.2): the
lithic artifacts are slightly more distant from the
mammoth carcass than the coprolites, and most
of them group in the front area of the skeleton; in
contrast, the coprolites show a more homogeneous
distribution around the mammoth, although they
tend to concentrate on the right and back sides of
the skeleton. These distributions were statistically
tested (Espigares et al., 2013), and evidenced that

coprolites and artifacts do not distribute randomly
around the carcass.

An additional evidence that reinforces the ar-
gument that hyenas fed on the mammoth carcass is
the color of these coprolites, which are darker than
others unearthed in the site. This indicates that
they were produced when the hyenas ate large
quantities of meat and grease (Matthews, 1939;
Bearder, 1977). In this regard, it is interesting to
keep in mind that a spotted hyena can ingest one
third of its body mass in only one meal (Kruuk,
1972).
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Figure 2.2: Partial skeleton of Mammuthus meridionalis from
Fuente Nueva-3, and spatial distribution of coprolites and lithic
artifacts surrounding it (modified from Espigares et al., 2013).

2.6 DISCUSSION AND CONCLUSIONS

Europe was characterized by a marked seasonal-
ity during most of the Pleistocene, with cooler
and drier conditions than those of tropical Africa.
For this reason, the availability of large carcass-
es constituted a critical resource for species with
scavenging behavior, including the two major
agents responsible for modifying and accumu-
lating the skeletal remains of large mammals
during this period: the giant, short-faced hyena
Pachycrocuta brevirostris and early Homo (Turner,
1990, 1992; Turner and Antén, 1998; Arribas
and Palmgqvist, 1999). In this setting, the two
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species of saber-tooth cats (Homotherium lati-
dens and Megantereon whitei) recorded in Early
Pleistocene European assemblages, represented
a fundamental component of the trophic chain,
as their kills probably retained great amounts
of flesh given their highly specialized dentition,
thus opening broad opportunities for the scav-
engers (Martinez-Navarro and Palmqvist, 1996;
Palmgqvist et al., 2007).

In this context, the mammoth carcass from
FN-3 described above represents possibly the first
documented evidence of direct competition be-
tween Homo and Pachycrocuta for access to scav-
engeable resources (Espigares et al., 2013). The
data obtained in the analysis of the spatial distri-
bution of the lithic artifacts and coprolites that
surround this skeleton, as well as the absence of
some anatomical parts, such as the limbs and the
cranium, allow us to speculate on the sequence of
access of hominins and hyenas to the mammoth
remains.

We hypothesize that hominins arrived first,
probably favored by their most diurnal foraging
habits, in contrast to the preferably nocturnal
lifestyle of hyenas. This probably gave them a
time lapse sufficient to avoid a direct confronta-
tion with the giant hyenas, given that their body
size and technological skills would hardly have
allowed them to succeed in this situation. In ad-
dition, stone-throwing by hominins could have
helped them in a fateful encounter with the hye-
nas. This speculative scenario has been suggested
by Ferring (2011) for Dmanisi (Georgia), based
on the great amount of allochthonous cobbles
recovered at this site. This reasoning could ap-
ply also to FN-3, because abundant limestone
cobbles are present at the site that could have
been transported by hominins (Espigares et al.,
2013). In addition, the time elapsed between
the death of the mammoth and its consump-
tion by the hominins should not have been very
long, because the human digestive system is not
adapted to consume rotten meat, whereas hye-
nas do not require this condition (Jones et al.,
2016).

After their arrival to the mammoth carcass, the
available evidence suggests that hominins probably
dismembered and transported the limbs to another
place. Experimental studies demonstrate that after
the meat has been removed, one person can easily
detach an elephant limb (Haynes, 1991: p. 185).
Moreover, Figure 2.2 shows that some coprolites
are placed in the areas that were presumably cov-
ered by the limbs of the mammoth, when the
carcass was complete with all skeletal elements in
anatomical connection, which reinforces our in-
terpretation of their arrival to the carcass after the
hominins.

The cranium and tusks are absent, and no cra-
nial or ivory fragments have been found in the lev-
el where the mammoth was discovered. For this
reason, it is not clear what happened to these ele-
ments. The absence of the atlas and part of the axis
could be interpreted as evidence of detachment of
the cranium, and the mandible would have been
also disarticulated after the detachment of the
masseter muscles for extracting the tongue. After
that, the cranium could have been transported to
a safer place for accessing the resources within it,
since the proboscidean head bears a considerable
amount of edible tissues, including the brain, the
trunk, the temporal gland and the edible fat in-
side the air cavities that divide the cranium (Byers
and Ugan, 2005; Shoshani et al., 2006; Agam and
Barkai, 2016). After this, the hyenas probably ex-
ploited the rest of the carcass, composed mainly of
the axial skeleton (Fig. 2.3).

This scenario changed in the transition from
the Early to the Middle Pleistocene, which is
known as the Mid-Pleistocene Revolution, when a
faunal turnover took place. The extinction of Me-
gantereon and other felids, such as the European
jaguar (Panthera gombaszoegensis), the European
cougar (Puma pardoides) and the giant cheetah
(Acinonyx pardinensis), was preceded by the arrival
of the modern pantherine cats, such as lions (Pan-
thera leo) and leopards (Panthera pardus). Probably
these new felids exploited their kills more in depth
than the saber-tooths, which implied the loss of
a regular source of prey carcasses for the scaven-
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Figure 2.3: Sequence of interactions during the exploitation of the carcass of Mammuthus meridionalis. 1, Reconstruction of hunting
of mammoth calves by a saber-tooth pack (in this case, a juvenile of the North American Mammuthus columbi, preyed upon by the
saber-tooth cat Smilodon fatalis). Hunting of mammoth calves by Homotherium latidens has been evidenced by isotopic analysis of
bone collagen at Venta Micena (Orce, Baza Basin, SE Spain), a site in which the remains of juveniles of Mammuthus meridionalis are
well represented (Palmqvist et al,, 200843, b). 2, Hunting of an individual of Mammuthus meridionalis by H. latidens. Although there is
no evidence for this interaction, the only carnivore able to subdue a megaherbivore of this size was this saber-tooth; however, there
is always the possibility that the female mammoth of FN-3 died from starvation, as suggested by its highly worn third molar teeth.
3, Scavenging of the mammoth carcass by the hominins. 4, Scavenging by the hyenas. Drawings kindly provided by Mauricio Anton;

images 1 and 2 from Anton (2013); images 3 and 4 from Espigares et al. (2013).

gers. In this new setting, the fate of the giant hye-
na, constrained by its highly specialized anatomy
and a strict scavenging behavior, was extinction
(Palmgqpvist et al., 2007, 2011).

In the case of the Middle and Late Pleisto-
cene hominins, their further technological de-
velopments and new hunting techniques ensured
that proboscideans continued to be an important
source of food (Konidaris and Tourloukis, this
volume), in addition as well of the use of their
skeletal elements for other tasks (e.g., tusks and
bones for dwelling structures) is well documented
(Byers and Ugan, 2005; Demay et al. 2012; Iakov-
leva et al., 2012).
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ABSTRACT

In recent years, a significant number of Pleistocene
localities with evidence of proboscidean exploita-
tion by humans has been discovered, substantial-
ly enriching our knowledge on Homo subsistence
strategies and megafauna acquisition. In this study,
we provide a synthesis of the evidence for Pro-
boscidea-Homo interactions in Early and Middle
Pleistocene open-air sites of western Eurasia with
direct (e.g., presence of cut marks, proboscidean
bone artifacts, fractures for marrow extraction) and
indirect (e.g., association and refitting of lithic ar-
tifacts, use-wear analysis) evidence of exploitation.
Sex and ontogenetic age of butchered proboscide-
ans are recorded, in order to assess possible human
preferences. Furthermore, we investigate the role
of large carnivores focusing on important renew-
als in the carnivore guilds, and their significance
in terms of carrion availability for scavenging and
human-carnivore competition for access to food
resources. By applying an ecomorphological/be-

havioral approach, we examine the large carnivore
community structure and dynamics, with empha-
sis in the hunting strategies of large predators. Ad-
ditionally, we aim to infer their possible role in the
changes of early human subsistence strategies fo-
cusing on proboscidean acquisition, and to explore
the role of humans within the predatory guild. The
ecological adaptations of the two common Middle
Pleistocene proboscideans in Europe, the Europe-
an straight-tusked elephant Palacoloxodon antiquus
and the steppe mammoth Mammuthus trogonthe-
rii, are also evaluated. Finally, we discuss various
aspects of the Homo bio-cultural evolution during
the period under study, including developments in
material culture and relevant inferences about hu-
man social behavior.

3.1 INTRODUCTION

The last decades, a significant number of sites
with evidence of anthropogenic exploitation of

@“‘I&Iﬂ] Konidaris, G. E., Barkai, R., Tourloukis, V., Harvati, K. (Eds.), Human-elephant interactions: from past to present.
[ T(ibingen University Press, Tiibingen 2021. http://dx.doi.org/10.15496/publikation-55604
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proboscideans has been discovered in western
Eurasia, dating to the Early and Middle Pleisto-
cene, considerably increasing our knowledge on
Homo subsistence strategies. Proboscideans, the
largest terrestrial animals during the Pleistocene,
were widely distributed on all continents (apart
from Antarctica and Australia). Although they
constituted an ideal food package and therefore
an attractive target for early humans (Ben-Dor
et al., 2011; Reshef and Barkai, 2015; Agam and
Barkai, 2016), their enormous size would have de-
manded the employment of special obtainment/
exploitation methods and coordinated effort by a
group of people, as well as investment of energy
and time (Lupo and Schmitt, 2016). Assessing
the human agency in proboscidean-bearing faunal
assemblages is not always straightforward. First,
the stratigraphic association of proboscidean and
cultural remains does not in itself necessarily im-
ply anthropogenic processing of carcasses and the
verification of their functional relation requires
taphonomic analysis (e.g., Giusti et al., 2018;
Giusti, this volume). Second, hominin exploita-
tion of carcasses can be difficult to demonstrate,
because bone modifications can result from other
(non-human) agents, human-induced cut marks
are only rarely preserved, and possible subsequent
weathering or other natural processes may delete
direct evidence on bone surfaces (e.g., Haynes and
Klimowicz, 2015). Despite these impediments,
the Proboscidea-Homo interactions are relatively
well recorded in the Pleistocene of western Eur-
asia. The objective of this study is to evaluate the
Proboscidea-Homo record in open-air continental
localities during the Early and Middle Pleistocene
of western Eurasia, and to assess emerging patterns
between ecological, ethological, environmental
and cultural parameters.

3.2 METHODS

We included in our study 35 open-air sites from
western Eurasia, dated from the Early until the
Middle/Late Pleistocene boundary, and ranging

from ~1.3 Ma to ~120 ka (Eemian Interglacial),
thus covering the Lower and the early Middle Pa-
laeolithic periods. We selected proboscidean single-
and multi-carcass localities, as well as key locali-
ties where proboscideans constitute an important
faunal element of the large mammal assemblage,
in which human presence is indicated by the oc-
currence of human fossils, lithic/wooden artifacts
and/or anthropogenic bone modifications. Their
geographic position and chronology are shown
in Figures 3.1 and 3.2, and Appendix 3.1. For
each locality the parameters that we recorded are:
Marine Isotope Stage (MIS; glacial/interglacial);
proboscidean taxon; direct evidence of processing
(cut marks, breakage for brain/marrow extraction,
proboscidean bone tools, weapons associated with
proboscidean  skeleton); cut-marked/fractured
skeletal element and purpose of modification;
indirect evidence (presence of lithic/wooden arti-
facts, refitting of lithics, use-wear analysis, human
fossils); lithic technology; bone artifacts; gender
and ontogenetic age of the proboscidean individ-
ual; presence of large carnivores; occurrence of
carnivore gnawing and coprolites; and associated
large mammals (Appendix 3.1). In examining the
sites, we do not directly compare data on mortal-
ity patterns, body part representation, site tapho-
nomy and lithic or bone assemblages, because of
discrepancies and/or information shortage in the
published datasets.

Several studies analyzing the ecomorphology
and guild structure of carnivores have been con-
ducted, mainly as a tool to infer palacoenviron-
mental conditions (Morlo et al., 2010 and refer-
ences therein), but also to investigate carnivore
communities during the Plio-Pleistocene and/
or correlate them with early human settlements
in Europe (e.g., Turner, 1992; Croitor and Bru-
gal, 2010; Palombo, 2016; Rodriguez-Gémez et
al., 2017). Here, we introduce a modified ver-
sion of the three-dimensional ecomorphological
approach of Morlo et al. (2010) in order to: 1)
examine the community structure and dynamics
(with emphasis on hunting strategy) of the large
predatory guild of Europe during the Early and
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Figure 3.1: Map showing the location of the studied open-air Early—Middle Pleistocene sites of western Eurasia with Proboscidea-
Homo interactions (made with Natural Earth, naturalearthdata.com).

Middle Pleistocene, 2) infer the possible role of
large carnivores in the changes of early human
subsistence strategies (passive/active scavenging
and hunting), with emphasis on megafauna ac-
quisition and in particular proboscideans, and 3)
assess the position and role of humans within the
predatory guild. We combine four ecomorpho-
logical/behavioral parameters of carnivores (body
mass, diet type, hunting strategy, sociality), which
are presented by three-dimensional guild structure
diagrams (Fig. 3.3b). We used only large carni-
vores, >~-20 kg (Carbone et al., 2007), that prac-
tice hunting and/or scavenging on large prey, with
only exception the large-sized mustelid Gulo gulo
(wolverine), which although its average body mass
is <20 kg (but >10 kg), it preys on mammals much

larger than its size (MacDonald, 2009). We ex-
cluded small-sized mustelids, felids (Fe/is) and ca-
nids (Vudpes), with a weight <10 kg, because their
meat consumption relies mainly on small verte-
brates and the processing time for each of their
prey is short. We ruled out as well the cave bears
Ursus deningeri and U. spelaeus, because they were
predominantly herbivorous, with occasional but
no systematic scavenging/hunting behavior (Bo-
cherens et al., 2011; van Heteren, 2011). However,
we included the omnivores Asian black bear (U.
thibetanus) and brown bear (U. arctos), because
their diet includes ungulates, and both species are
reported to exhibit hunting and more commonly
scavenging behavior (MacDonald, 2009; Saladié
et al., 2013; Pappa et al.,, 2019 and references
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therein). We separated carnivores into two chro-
nofaunas: 1.8-1.0 Ma (within Early Pleistocene)
and 500-300 ka (within Middle Pleistocene); the
former includes the carnivores that were present
during the first human colonization of Europe,
and the latter involves a time when human pres-
ence is well recorded in various localities almost
throughout the continent. The estimated body
mass (BM) of carnivores is taken from Meloro et
al. (2007), Palmqpvist et al. (2011), Hemmer et al.
(2011), Van Valkenburgh et al. (2016) and Rodri-
guez-Gémez et al. (2017). Three BM classes were
defined, keeping the large-sized classes of Morlo
et al. (2010): 1. 10-30 kg, 2. 30-100 kg, and 3.
>100 kg. Diet was classified into four categories
based on Van Valkenburgh (1988) and Morlo et
al. (2010): 1. hypocarnivorous (includes the om-
nivores, <50% meat with non-vertebrate material
predominating), 2. carnivorous (50-70% meat
supplemented with non-vertebrate material), 3.
hypercarnivorous (>70% meat), and 4. bone/meat
(>70% meat with the addition of bones). Diet
data were modified from Palombo (2016). Four
foraging behavior groups (carcass acquisition strat-
egy) have been distinguished following Werdelin
(1996): 1. pursuit carnivore, 2. “stalk-and-am-
bush”, 3. “ambush-and-slash”, and 4. scavenger.
Hunting strategy data were modified from Palom-
bo (2016). Sociality is distinguished into: 1. social
(group/pack-hunting), and 2. solitary, acknowl-
edging, however, the flexibility of fission/fusion
sociality. Sociality data were acquired from Treves
and Palmqvist (2007) and Palombo (2016). The
dataset is given in Table 3.1.

3.3 THE RECORD OF PROBOSCIDEA-

HOMO INTERACTIONS

In this section we briefly present some key localities,
where more systematic studies on Proboscidea-Ho-
mo interactions have been conducted, but the read-
er is referred to Appendix 3.1 and the references
cited therein for more detailed accounts, as well as
for the whole set of sites considered in this study.

3.3.1. LATE EARLY PLEISTOCENE
(~1.8-0.78 MA)

The oldest-known Proboscidea-Homo event in Eu-
rope is attested at the Upper Archaeological Lev-
el of Fuente Nueva-3 (Spain), with an estimated
age of ~1.3 Ma (1.19 + 0.21 based on U-series/
ESR dating; 1.50 + 0.31 Ma from cosmogenic
nuclides; Espigares et al., 2013; this volume and
references therein). The discovery of a partial
skeleton of the southern mammoth Mammuthus
meridionalis, in association with lithic artifacts of
“Mode 17 character and coprolites of the hyena
Pachycrocuta brevirostris was interpreted as pos-
sible competition for scavenging between Homo
and Pachycrocuta (Espigares et al., 2013; this vol-
ume). At Barranc de la Boella (Spain; 960-781
ka), the remains of a M. meridionalis skeleton, in-
cluding two cut-marked ribs, were found together
with lithic artifacts and were interpreted as repre-
senting a butchering event (Vallverdi et al., 2014;
Mosquera et al., 2015).

3.3.2. MIDDLE PLEISTOCENE (0.78-0.12 MA)

In Gesher Benot Yaaqov (Israel; 780 ka, MIS 19)
a cranium of Palaeoloxodon antiguus (or perhaps P
recki) was discovered in association with Acheule-
an lithic artifacts; a basalt core, a boulder and an
oak log that were found below the cranium, were
possibly used to invert it. The upside-down posi-
tion of the cranium, the missing basicranial and
palatal regions, and the damage below the nasal
opening, were attributed to possible deliberate
brain extraction and trunk removal (Goren-Inbar
et al., 1994). A similar case may also be represent-
ed in Notarchirico (Italy; 670-610 ka, MIS 16).
In this locality, a cranium of P antiquus was lying
in an overturned position, lacking the masticato-
ry apparatus and the occipital, and the mandible
was found some meters away, indicating possible
anthropogenic utilization of the brain, the tongue
and the trunk (Piperno and Tagliacozzo, 2001).
The lithic assemblage includes bifaces, however,



71

PROBOSCIDEA-HOMO INTERACTIONS IN OPEN-AIR LOCALITIES

Figure 3.2: Chronology of the
studied localities, biostratigra-
phic range of Homo, carnivores

and proboscideans, and miles-

tones in human evolution and
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the association between lithic artifacts and bones
is not clearly demonstrated (Moncel et al., 2019).

In Ficoncella (Italy; ~500 ka, MIS 13), the dis-
covery of a P antiquus partial skeleton bearing car-
nivore gnawing and a small-tool lithic assemblage
(with refits), indicates human occupation and in
situ knapping events, as well as carnivore access to
the carcass (Aureli et al., 2015). In Marathousa-1
(Greece; 500—400 ka, probably close to MIS 12/11
transition; Panagopoulou et al., 2018 and referenc-
es therein), a partial skeleton of 2 antiquus, and iso-
lated elephant and other vertebrate remains were
found in spatial and stratigraphic association with
a small-tool lithic assemblage and bone artifacts
(Konidaris et al., 2018; Tourloukis et al., 2018).
Cut marks on the tibia and astragalus of the ele-
phant skeleton, as well as on isolated elephant ribs
(accompanied with peeling) and on other mammal
bones, indicate butchering activities (Konidaris
et al., 2018). A bone percussor, most likely made
from an elephant limb bone, is also documented at
this site (Tourloukis et al., 2018).

In Aridos 2 (Spain; ~380 ka, MIS 11), there is
a strong human exploitation signal on the elephant
bones: here, remains of a P antiquus were associat-
ed with lithic tools, and the presence of cut marks
on the scapula and on one rib suggest butchering
activities. Their location on the bones indicates
defleshing and evisceration, the latter pointing to
early access to the carcass by humans before car-
nivores accessed it, leaving tooth marks and fur-
rowing on the bones (Yravedra et al., 2010). In
Ambrona (Spain; >350 ka, MIS 11), large mam-
mals, most notably P antiquus, were identified in
several stratigraphic units. Of particular interest
is the AS3 unit, where several elephant specimens
were discovered, including a partial elephant skel-
eton. Human modifications were not detected on
the skeleton; however, a cut mark was identified
on another cranium, and two femoral shafts show
anthropogenic fractures (Villa et al., 2005). The
taphonomic analysis indicated that Ambrona rep-
resents a combination of natural accumulations
and activities of humans, who regularly visited
the site for exploiting elephants and other mam-

mals (Villa et al., 2005). In Southfleet Road (En-
gland; ~425-375 Ma, MIS 11), a P antiquus par-
tial skeleton was found without direct evidence of
anthropogenic activity. However, the tight spatial
association between lithic artifacts and elephant
bones, as well as the lithic refits and edge dam-
age on some lithics, which probably resulted from
on-site production and subsequent use as butch-
ery tools, altogether indicate butchering activities
(Wenban-Smith, 2013). In Castel di Guido (Italy;
~412 ka, MIS 11), abundant remains of 2 antiquus
and other mammals (notably the auroch Bos pri-
migenius) were associated with Acheulean lithic
artifacts; human bones were also discovered at the
site. The locality represents a complex palimpsest
formed by natural processes, human activities and
minor carnivore involvement (Boschian and Sacci,
20105 Sacca, 2012). In addition to the exploitation
of elephants for meat and marrow, elephant bones
served as raw material for shaping tools, including
bifaces. In the levels of Terra Amata (France; MIS
11), several P antiquus remains were discovered
in association with lithic artifacts; in addition to
red deer hunting and carcass transport, young el-
ephant remains were also transported to the site
(Valensi et al., 2011).

In La Polledrara di Cecanibbio (Italy; ~325
ka, MIS 9), a great amount of P antiquus remains
were discovered, accompanied by a diverse mam-
mal fauna rich in Bos primigenius; additionally, a
deciduous premolar is attributed to Homo heidel-
bergensis (Anzidei et al., 2012). Of great interest
are the remains of an elephant, which was possibly
trapped in muddy sediments and exploited by hu-
mans (Santucci et al., 2016). A rich lithic industry
was produced at the site (refitting, knapping de-
bris) and the use-wear analysis indicates butcher-
ing activities. Human modifications on elephant
bones include intentional fractures and removals,
as well as production of bone tools (Anzidei et al.,
2012; Santucci et al., 2016). In Revadim Quar-
ry (Israel; ~5002-300? ka) several specimens of P
antiguus were found together with other faunal
remains and a rich lithic assemblage. Among the
elephant bones, one scapula and two ribs bear cut
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marks indicative of filleting, and others have been
shaped to tools (Rabinovich et al., 2012). The in-
terpretation of butchering activities at Revadim is
further supported by use-wear and fat residue anal-
yses (Solodenko et al., 2015).

In Poggetti Vecchi (Italy; MIS 7/6), wooden
(digging sticks), bone (including elephant ones)
and lithic artifacts were found in association with
vertebrate remains; several P antiguus individuals
possibly died due to a natural cause and were sub-
sequently exploited by humans (Aranguren et al.,
2019). The Layers 3 and 6.1 of La Cotte de St Bre-
lade (England; MIS 6) preserve evidence for mega-
fauna exploitation (wooly mammoths and rhinos).
Some mammoth bones show cut marks, while
there exist also indications for brain extraction (rib
driven into the cranium) (Smith, 2015). In PRE-
RESA (Spain; MIS 6), bones of an elephantid in-
dividual show, in addition to cut marks, green frac-
tures and percussion damage indicative for marrow
extraction (Yravedra et al., 2012, 2019). The ear-
liest so far known evidence for the use of wooden
weapons in proboscidean hunting dates close to
the Middle/Late Pleistocene boundary and is at-
tested at Lehringen (Germany; ~120 ka, MIS 5e),
where a wooden lance was discovered within a P
antiquus skeleton, associated also with lithic arti-

facts (Weber, 2000).

3.4 DISCUSSION

3.4.1. CARNIVORE GUILDS AND HOMININS

Shortly after the first “out of Africa” human disper-
sal, documented at Dmanisi (Georgia, ~1.8 Ma),
and contemporaneous with the first appearance of
humans in Europe (~1.3 Ma), the first association
of a proboscidean skeleton with lithic artifacts in
western Eurasia is documented at Fuente Nueva-3
(-1.3 Ma), where a possible competition between
humans and Pachycrocuta brevirostris for scavenging
a mammoth skeleton was suggested (Espigares et
al., 2013). With a powerfully built body, mass near-
ly twice that of the spotted hyena Crocuta crocuta

and unique craniodental features, the giant hyena
P brevirostris was well adapted for dismembering
carcasses and consuming bones, and was the most
direct competitor of Homo for scavenging large
mammal carcasses during the Early Pleistocene
(Martinez-Navarro, 2010; Palmqyvist et al., 2011).
Pachycrocuta and Homo were highly dependent on
flesh-eating predators, such as the saber-toothed
cats Megantereon whitei and Homotherium latidens,
which were well adapted to hunt, but possibly ate
mainly the soft parts of their prey (especially of
large carcasses like proboscideans), leaving behind
food resources (leftovers) that could be afterwards
scavenged (Turner, 1992; Martinez-Navarro, 2010;
Palmqyist et al., 2011; see also Blumenschine, 1987
for large herbivores and for proboscideans in par-
ticular). In particular, Homotherium groups were
able to hunt (having cursorial adaptations), dis-
articulate, transport and deflesh very large prey
(-5,700 kg) compared to their own size, includ-
ing juveniles, adult female and young adult male
proboscideans (Rawn-Schatzinger, 1992; Marean
and Ehrhardt, 1995; Hemmer, 2001; Palmqvist
et al., 2003, 2011; Van Valkenburgh et al., 2016;
Barnett et al., 2020). But the large carnivore guild
of the European Early Pleistocene was much more
diversified, and apart from Pachycrocuta, Megan-
tereon and Homotherium, included wolves (Canis
etruscus'-C. mosbachensis), wild dogs (Lycaon fal-
coneri-L. lycaonoides), bears (Ursus etruscus), lynxes
(Lynx issiodorensis), jaguars (Panthera gombaszoe-
gensis), giant cheetahs (Acinonyx pardinensis) and
puma-like cats (Puma pardoides)®, each of them
equipped with great hunting, killing or scavenging

1 In Dmanisi the recently described Canis borjgali.

2 The sympatry of these 10 large carnivores is recorded
at Untermassfeld (Germany; Ursus cf. dolinensis instead of U.
etruscus) and these are present collectively in the various sedi-
mentary units of Pirro Nord (Italy). Other localities rich in large
carnivores (>7 species) include Dmanisi (Georgia), Apollonia-1
(Greece), Venta Micena, Cueva Victoria, Vallparadis Estacio (all
Spain), Ceyssageut and Vallonnet (both France); Cueva Victoria,
Vallparadis Estaci6 and Vallonnet with U. deningeri instead of
U. etruscus. All sites include Pachycrocuta and saber-toothed
felids, and yielded also Mammuthus meridionalis; Pirro Nord in-
cludes lithic artifacts; Dmanisi both lithic artifacts and human
remains.
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capabilities, and dental specializations related to
their diet preferences; some of them were are also
characterized by social foraging behavior (Fig. 3.3b,
Table 3.1). Therefore, as a member of the predato-
ry guild’, encompassing 10 large carnivores, early
Homo (estimated BM: 40-65 kg, stature: 145-155
cm; based on Dmanisi specimens; Gallagher, 2013)
would have been positioned below the median
of body mass of the carnivores (Fig. 3.3a), much
smaller or nearly equal to 5 felids and Pachycrocuta,
and only larger than the lynx and the canids; the
latter, however, are pack-hunters (allowing them to
kill prey much larger than their own size and larger
than what a single individual would succeed) and,
like the other large carnivores, also faster-running
than Homeo. This means that early humans had to
confront and compete constantly, if they were to
regularly exploit animal resources. Although the
carnivores of that period occurred at low densities
in Southern Europe, based on the low number of
prey species (moderate herbivore biomass; Rodri-
guez and Mateos, 2018), we can assume that prime
and undefended carcasses would have been rather
rare (in particular the small- to medium-sized ones;
Blumenschine, 1987), considering also the high
diversity of large carnivorous/hypercarnivorous/
bone-cracking predators, particularly with Pachy-
crocuta (the most important agent of bone accu-
mulations during the Early Pleistocene of Eurasia;
Martinez-Navarro, 2010) being present at the kill
sites soon after the event, as it happens with recent
hyenas (Dominguez-Rodrigo, 2001; Van Valken-
burgh, 2001). This would result in relatively high
competition for carcass acquisition, both among
carnivores, and between carnivores and humans.
Therefore, although early Homo could have taken
advantage of naturally died proboscideans before

3 In the European Early Pleistocene, percussion and cut
marks, although occasional, thus suggesting a more opportu-
nistic behavior, prove that meat, fat and marrow were integral
part of early human diet. Human modifications are recorded on
bones from a wide range of animal body sizes, including both
slow and fast prey, which indicates a generalist behavior. In the
discussion that follows, our premise is that Early Pleistocene
Homo can be considered as a member of the large predatory
guild, to which we also refer as “carnivore guild"”.

carnivores discovering them, and in lack of strong
evidence for elaborate hunting weaponry or tech-
niques, we can assume, in particular for megafauna
carcasses, that: a) access of early Homo to carcasses
would have been possible mainly through passive
scavenging of an already consumed and abandoned
carnivore kill, and perhaps more possibly through
active (confrontational/kleptoparasitic) scavenging
(Blumenschine, 1987; Espigares et al., 2013; Madu-
rell-Malapeira et al., 2017), and b) food acquisition
and exploitation, carcass- and self-defense especial-
ly in the shadow of the fierce scavenger P breviros-
tris would have been impossible without a certain
degree of cooperation, social intelligence, and use
of “weapons”, even if these were still relatively sim-
ple (see also Agam and Barkai, 2018). Indeed, the
scenario of stone-throwing for intimidating other
carnivores was proposed for Dmanisi and Fuente
Nueva-3, based on the abundant cobbles associated
with mammal fossils (Espigares et al., 2013).

From the end of the Early Pleistocene/begin-
ning of Middle Pleistocene and until ~0.6 Ma, an
important faunal turnover took place, which in-
volved the disappearance of several Villafranchian/
Epivillafranchian taxa and the arrival of new im-
migrants (Galerian fauna), including also carni-
vores and proboscideans (Palombo, 2014). In pro-
boscideans, the latest appearance of Mammuthus
meridionalis is documented at ~900-800 ka, while
around that time the steppe mammoth M. trogon-
therii and the European straight-tusked elephant
Palacoloxodon antiquus appear in Europe, increas-
ing the number of proboscidean representatives.

In carnivores, the most prominent event is the
extinction of Pachycrocuta and the arrival of Cro-
cuta crocuta (“Crocuta crocuta event”). The last ap-
pearance of P brevirostris is traced at ~800 ka, while
the oldest European records of C. crocuta are docu-
mented at ~900—-800 ka (Palombo, 2014). The ex-
tinction of P brevirostris and the survival of C. cro-
cuta are possibly attributed to ecological reasons:
the super specialist scavenger P brevirostris could
not survive in the changing climatic conditions of
the Middle Pleistocene, in which the more general-
ist and social hunting/scavenging C. crocuta could
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Figure 3.3: a, body mass distribution of large carnivores and Homo and, b, 3D guild structure diagrams of large carnivores, for
1.8-1.0 Ma and 500-300 ka in Europe. The numbering and the groups in (b) is according to Table 3.1.1, Canis etruscus-C. mosba-
chensis-C. lupus; 2, Lycaon falconeri-L. lycaonoides; 3, Pachycrocuta brevirostris; 4, Lynx issiodorensis-L. pardinus; 5, Megantereon
whitei; 6, Homotherium latidens; 7, Panthera gombaszoegensis; 8, Acinonyx pardinensis; 9, Puma pardoides; 10, Ursus etruscus; 11,
Gulo gulo; 12, Cuon priscus; 13, “"Hyaena prisca/Parahyaena brunnea”; 14, Crocuta crocuta; 15, Panthera pardus; 16, Panthera leo;
17, Ursus thibetanus; 18, Ursus arctos.
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FAMILY SPECIES Boby MASs | DIET CLASS HUNTING SoCIALITY
(xG) BEHAVIOR
1.8-1.0 Ma (late Villafranchian—Epivillafranchian, Early Pleistocene)
1. | Canidae Canis etruscus-C. mosba- 10-30 carnivorous pursuit carnivore | pack
chensis
2. | Canidae Lycaon falconeri-L. lycao- 10-30 hypercarnivorous | pursuit carnivore | pack
noides
Hyaenidae | Pachycrocuta brevirostris >100 bone/meat scavenger pack
4. | Felidae Lynx issiodorensis-L. 10-30 hypercarnivorous | stalk-and-ambush | solitary
pardinus
5. | Felidae Megantereon whitei 30-100 hypercarnivorous | ambush-and-slash | solitary
6. | Felidae Homotherium latidens >100 hypercarnivorous | ambush-and-slash | pack
7. | Felidae Panthera gombaszoegensis | >100 hypercarnivorous | stalk-and-ambush | solitary
8. | Felidae Acinonyx pardinensis 30-100 hypercarnivorous | pursuit carnivore | solitary
9. | Felidae Puma pardoides 30-100 hypercarnivorous | stalk-and-ambush | solitary
10. | Ursidae Ursus etruscus >100 hypocarnivorous | scavenger solitary
500-300 ka (Galerian—Aurelian, Middle Pleistocene)
11. | Mustelidae | Gulo gulo 10-30 carnivorous scavenger solitary
1. | Canidae C. mosbachensis-C. lupus 10-30 carnivorous pursuit carnivore | pack
12. | Canidae Cuon priscus 10-30 hypercarnivorous | pursuit carnivore pack
13. | Hyaenidae | “Hyaena prisca/Parahyaena | 30-100 bone/meat scavenger solitary
brunnea”
14. | Hyaenidae | Crocuta crocuta 30-100 bone/meat pursuit carnivore pack
4. | Felidae Lynx pardinus 10-30 hypercarnivorous | stalk-and-ambush | solitary
6. | Felidae Homotherium latidens >100 hypercarnivorous | ambush-and-slash | pack
15. | Felidae Panthera pardus 30-100 hypercarnivorous | stalk-and-ambush | solitary
16. | Felidae Panthera leo >100 hypercarnivorous | stalk-and-ambush | pack
17. | Ursidae Ursus thibetanus >100 hypocarnivorous | scavenger solitary
18. | Ursidae Ursus arctos >100 hypocarnivorous | scavenger solitary

Table 3.1: Large carnivores with their ecomorphological/behavioral parameters included in the guild structure analysis (see Figu-
re 3.3b). Data were acquired from references cited in 3.2 Methods".

adapt (Martinez-Navarro, 2010). The extinction of
Pachycrocuta might be additionally correlated with
the disappearance of Megantereon, which resulted
in a decrease of carrion available for scavengers. At
~600-500 ka Panthera gombaszoegensis and Aci-
nonyx pardinensis also disappear, while the modern
pantherine cats, Panthera leo and Panthera pardus
occur in Europe (Fig. 3.2). The two latter species
exploited carcasses more intensively than Megante-
reon, which possibly resulted in the decrease of the
carrion that would be left available for both hye-

nas and hominins (Palmqyvist et al., 2011). On the
other hand, the disappearance of Pachycrocuta pos-
sibly offered the opportunity for larger amounts of
available carrion, and for easier and early access to
carcasses by hominins, who would have been most
possibly outcompeted during the Early Pleistocene
by the fierce giant hyena.

When we compare the Early and the Mid-
dle Pleistocene carnivore guilds (Fig. 3.3a, b, Ta-
ble 3.1), we see that: 1) their structure and dy-
namics are different, and 2) the carnivore diversity
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slightly increased to 11 species during the Middle
Pleistocene. It should be noted, however, that in
contrast to the Early Pleistocene, the sympatry of
all (or most of) these predators is not recorded so
far anywhere during the Middle Pleistocene; on
the contrary, the number of both predator species*
and predator specimens in the archaeo-palaconto-
logical sites is rather low (see also Martinez-Navar-
ro, 2018); this is the case also for the proboscidean
localities examined here, for which the predator as-
semblage is poor in most of them (Appendix 3.1).

In canids, the only difference involves the
“replacement” of Lycaon lycaonoides by the slight-
ly smaller Cuon priscus (still within the same BM
group), but with the same diet type and hunting
strategy. 'The number of the hypocarnivorous ur-
sids increased with the “more omnivorous” Ursus
arctos and the “more herbivorous” U. thibetanus
(van Heteren, 2011; Pappa et al., 2019). There are
two main changes in the Middle Pleistocene car-
nivore guild, compared to that of the Early Pleis-
tocene (Fig. 3.3b): 1) the decline of taxa with a
hypercarnivorous diet (the bulk of carrion provid-
ers) and an ambush hunting strategy, and 2) the
increase in the number of taxa with a bone/meat
diet, as well as in the representation of pack-hunt-
ing and scavenging behavior. With the disappear-
ance of the solitary species Megantereon whitei,
Acinonyx pardinensis, Puma pardoides (all from
the middle-sized group 30-100 kg) and Panthera
gombaszoegensis, the number of felids significant-
ly decreased (overall from six to four), along with
the demise of “ambush-and-slash” hunters. Most
importantly, all these carnivores were hypercar-
nivorous and carcass providers (hunters), having
primary access to and control of carcasses; conse-
quently, their disappearance resulted in a decrease
of available carrion for scavengers. For hominins,
this change would have a dual effect: on one hand,

4 Among the richest localities of this period in terms of large
predators are Lunel-Viel (France) with 7 species, Taubach (Ger-
many) with 6 species, and Arago Ill and Orgnac 3 (both France)
with 5 species, all with human presence, and Taubach and Ara-
go lll additionally with Palaeoloxodon and Mammuthus remains,
respectively.

there were less hypercarnivorous predators to com-
pete with, and, on the other hand, less available
carrion; the latter would have resulted in fewer
scavenging opportunities and thereby could have
offered an ecological incentive towards more regu-
lar hunting. In contrast, the number of the bone/
meat eating (bone-cracking) hyenas increased to
two (however, both of them were smaller than
Pachycrocuta); as this was accompanied with the
inclusion of the wolverine Gulo gulo and the in-
crease of the mostly scavenging ursids (although
their diet relied only little on meat), the scavenging
behavior is altogether reinforced. The so far rare
“Hyaena priscal Parahyaena brunnea” (or Pliocrocuta
perrieri; the taxonomy of this taxon is debated; see
Palombo, 2014) takes over the scavenging niche
previously occupied by Pachycrocuta. Crocuta cro-
cuta employs cooperative strategies, and consider-
ing also the inclusion of Panthera leo (as well as of
Homo; see below), cooperative foraging is in gen-
eral reinforced during the Middle Pleistocene (see
also Croitor and Brugal, 2010).

Notwithstanding the complexities surround-
ing the Middle Pleistocene hominin phylogeny
and nomenclature (e.g., Roksandic et al., 2018),
for the sake of our discussion we use H. heidelber-
gensis (sensu lato) as the (more or less) “represen-
tative” taxon of early-middle Middle Pleistocene
hominins. When comparing body mass values in
the two carnivore guilds (Fig. 3.3a), the increased
BM and stature of Homo heidelbergensis (estimated
BM of males: 70-90 kg, stature of males: 170-180
cm; Gallagher, 2013) places humans at a higher
rank than that in the Early Pleistocene: besides the
hypocarnivorous ursids, only Panthera leo and Ho-
motherium latidens lie above Homo (Fig. 3.3a). The
potential for successful confrontational scaveng-
ing, early access to and defense of carcasses against
predators, would have been much higher than in
the Early Pleistocene, considering also some shifts
in hominin technology and subsistence strategies
(including regular hunting from ~400-300 ka on-
wards) and an inferred increase in human social
cooperation (see below). Therefore, within the car-
nivore guild, an overall more privileged position
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can be assumed for hominins in the Middle as op-
posed to the Early Pleistocene.

Large predators (skeletal remains, carnivore
bone modifications or carnivore coprolites, the lat-
ter in most cases attributable to hyenas) are present
in 29 of the herein studied sites (83%), and 12
out of those (41%) preserve also carnivore mod-
ifications on proboscidean bones (34% of all the
35 sites). Moreover, 7 out of these 12 sites (58%)
preserve also direct evidence (or possible direct ev-
idence) of human exploitation (Appendix 3.1), in-
dicating a certain degree of carnivore-human com-
petition for early access to proboscidean carcasses,
and highlighting the important interference and
crucial role of carnivores in the human-probosci-
dean interactions. At least in two cases, humans
acquired early access: at Aridos 2, where cut marks
on the ventral side of a rib was attributed to evis-
ceration (which takes place at the early stages of
carcass consumption; see e.g., Blumenschine; 1986
and Potts, 1988), and at Marathousa 1, where cut
and scrape marks on the ventral side of a rib are
accompanied by classical peeling (fresh breakage).
The vertebral column and the rib cage seem to
be the proboscidean skeletal locations, which are
mostly gnawed by carnivores (Appendix 3.1). Car-
nivore marks in the thorax region in particular are
related to its opening for the consumption of intes-
tines and inner organs, which happens at the ini-
tial feeding stages of recent and extinct lions and
spotted hyenas (Haynes, 2005; Diedrich, 2014).

Recent lions (Panthera leo), and presumably
also  Homotherium, prey on proboscideans, but
preferentially on young individuals (MacDonald,
2009; Power and Compion, 2009; van Valken-
burgh et al., 2016). Considering the much larger
size of Palaeoloxodon antiquus and Mammuthus
trogontherii compared to recent Loxodonta afri-
cana, Homotherium would selectively target young
individuals in the Middle Pleistocene. However,
during this period, the Proboscidea-Homo record
is dominated by adult proboscidean individuals
(see below); it can be safely assumed that felids
would have managed to kill such large adult prey
only occasionally and with great difficulties, with

the exception perhaps of weakened individuals. It
follows that humans would not regularly acquire
access to proboscidean carcasses from felid kills.
Rather, they would likely take advantage of indi-
viduals already dead or caught in natural traps, in
which case they would exercise either passive or
active scavenging, according to the degree of carni-
vore interference. Alternatively, humans acquired
carcasses by hunting, employing tactics such as
ambush hunting, hunting with traps or confron-
tational encounters. However, we should note that
humans take a high risk when approaching and try
killing an elephant, which renders proboscidean
hunting a challenging and dangerous procedure
(Lewis, this volume).

In this light, we suggest the following, as a
working hypothesis. In the Early Pleistocene pred-
atory guild (Fig. 3.3b), humans would occupy the
ecological space that was “available” for a preda-
tor with a 30-100 kg BM and a (mostly?) scav-
enging behavior, perhaps with a carnivorous or
hypocarnivorous diet according to ecological cir-
cumstances and geographic setting. In the Middle
Pleistocene guild, humans would occupy the niche
that was previously held by the saber-toothed cat
Megantereon (see also Werdelin and Lewis, 2013
and Egeland, 2014 for African examples) in the
group of predators with 30—100 kg BM. Similar to
Megantereon, humans could have a carnivorous to
hypercarnivorous diet, but unlike the large solitary
felid, the biological, technological, cultural and so-
cial developments would have allowed humans to
employ not only the “ambush-and-slash” hunting
strategy, for instance modified into a cooperative
“ambush-and-spear” strategy (in accordance with
the evidence for use of hunting spears during this
period), but also a number of other hunting tac-
tics, including for example prey stalking or prey
impediment by driving animals into natural or an-
thropogenic traps. 7he seizing of a niche previously
occupied by a large felid such as Megantereon and
the incorporation of such hunting behavior made hu-
mans fairly independent of erratic food sources from
scavenging carnivore kills and allowed the provision-
ing of animal resources on a more regular basis.
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3.4.2. PROBOSCIDEAN EXPLOITATION AND
HOMININ BEHAVIOR

Rather than regular hunting of proboscideans, a
more opportunistic subsistence behavior of Early
Pleistocene European Homo is suggested also by re-
cent studies, based on estimates of carrying capac-
ity, resource availability, the competition intensity
within the carnivore guild and the network anal-
ysis of food webs (Rodriguez-Gémez et al., 2016;
Lozano et al., 2016; Rodriguez and Mateos, 2018;
see also Palombo and Cerilli, this volume; Rosell
and Blasco, this volume). Human presence togeth-
er with Mammuthus meridionalis is documented
at a number of localities during this period, such
as Dmanisi, Pirro Nord, Barranco Leén and Sima
del Elefante (Spain). The latter sites lack so far evi-
dence of proboscidean processing and it is not clear
whether this is a real lack of human exploitation,
absence of cut marks due to the thickness of perios-
teal connective tissue and cartilage of the bones, or
a result of low archaeological resolution (e.g., due
to taphonomy and preservation). Thus, on the ba-
sis of the evidence at hand, during the Early Pleisto-
cene, the acquisition of megafauna in general, and
of proboscideans in particular, appears to have been
mainly occasional and sporadic. Aside from issues
of differential preservation and research intensity,
which undoubtedly mask our archaeological visi-
bility, we identify two main reasons to explain the
low archaeological signal for Proboscidea-Homo
interactions in the Early Pleistocene: 1) The large
carnivore guild remained stable during 1.8-0.8 Ma
and all these powerful carnivores (especially P brevi-
rostris), constituted a prohibiting factor for human
access to large carcasses, including proboscideans,
until ~0.8 Ma, when most of them became extinct
(Martinez-Navarro, 2010; Madurell-Malapeira et
al., 2017). 2) The social structure of human groups,
their technological means and the behavioral solu-
tions that they employed to mitigate the risks from
competition with other members of the predatory
guild, were not converging towards the inclusion of
proboscidean exploitation as a regular and system-
atic component of their subsistence strategies. Yet,

one could counter-argue that an annual catch rate
of “only” one or two proboscideans, such as that
observed for the Mbuti hunter-gatherers [Ichika-
wa (this volume); of the African forest elephant
Loxodonta cyclotis, which is much smaller than Ps-
laeoloxodon; see also Lewis (this volume) and Ya-
suoka (this volume) for similar catch rates among
the BaYaka and Baka) provides an ethnographic
example of a “regular and systematic” foraging of
proboscideans, and then the question is whether a
comparable rate (in the Early Pleistocene) would
still create a signal that is archaeologically detect-
able today. Factors related to the structure of the
carnivore community (e.g., the ratio of flesh-eaters
to carcass-destroyers, which largely determines car-
cass availability; Turner, 1992), habitat traits, and
climatic parameters such as seasonality, would have
altogether conditioned the scale to which hominins
would employ any of the strategies included with-
in their range of capabilities: from opportunistic,
non-confrontational scavenging as an effective,
low-risk and low-cost means of food gathering, to
more active scavenging, hunting, and any combi-
nation of tactics within this spectrum of foraging
options.

Whatever the means of procurement in the
Early Pleistocene, carcasses were processed by
use of apparently non-specialized, core-and-flake
tool-kits with few retouched blanks and an overall
expedient character. Nevertheless, at Barranc de
la Boella, an Acheulean-like pick that was prob-
ably shaped off-site and transported to the mam-
moth-butchery locality, points to some degree of
tool curation and foresight. Notably, at Fuente
Nueva-3, one of the main aims of the debitage
was the production of small flakes (flakes >30 mm
are rare). The association of proboscidean carcass-
es with small-sized, simple flakes is observed also
in the Middle Pleistocene (see below) and the evi-
dence from Fuente Nueva-3 may be reflecting the
roots of a long-lasting trend, which remains largely
unexplored and unexplained. Barranc de la Boella
(Pit 1 level 2) is so far the oldest locality, where
possibly cut-marked proboscidean bones are re-
ported, as well as the oldest locality with possible
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human modifications on proboscidean remains
outside of Africa.

In the Middle Pleistocene, lithic technology
associated with proboscidean carcass processing
mainly involved possible heavy-duty (core-)tools,
such as choppers, chopping tools and bifacial im-
plements (including handaxes and other Large
Cutting Tools), as well as flake-based retouched
tools, but also minimally modified blanks (usu-
ally flakes) and cores (Appendix 3.1). However,
the artifact class most commonly found together
with proboscidean remains is simple, unretouched
flakes of variable sizes and morphologies, together
with flake fragments and debris. Use-wear and res-
idue data show that both large(r) tools, such as bi-
faces or core-tools, and retouched or unretouched
flakes, often of small size (<30 mm), were used
in carcass processing activities such as butchering
(Barkai et al., 2010; Yravedra et al., 2010; Mos-
quera et al., 2015; Solodenko et al., 2015; Aureli
etal., 2016; Santucci et al., 2016; Lemorini, 2018;
Venditti et al., 2019; Marinelli et al., this volume).
Nevertheless, the traceological evidence is overall
limited and obscured by preservation and exca-
vation biases, hence it is not possible to discern
inter-assemblage trends in associations between
specific artifact types, typological characteristics
or techno-functional traits, with distinct activities
such defleshing, evisceration, filleting, skinning
or disarticulation. At the moment, it is probably
safe to assume that different tool types and artifact
size fractions, such as bifaces and small retouched
or unretouched flakes, were used in various and
possibly (but not necessarily) different tasks. Use-
wear data and cut marks support such a case, for
instance at Aridos 2 (Yravedra et al., 2010) and
Revadim (Solodenko et al., 2015; Venditti et al.,
2019). This hypothesis agrees well also with results
from experimental studies, which have shown that,
while handaxes may be more efficient at specific
tasks such as defleshing, simple or retouched flakes
can be equally efficient at other tasks, such as disar-
ticulation (Galdn and Dominguez-Rodrigo, 2014;
see also Jones, 1980). Moreover, both unmodified
flakes and bifaces have been reported as efficient

tools in proboscidean butchery experiments (e.g.,
Schick and Toth, 1993; Gingerich and Stanford,
2018). In carcass processing activities, simple and/
or small flakes appear to entail two main advan-
tages over bifaces: 1) they allow for better preci-
sion (e.g., Venditti et al., 2019) and 2) they yield
higher return rates when raw material economics
are considered, mainly because a smaller mass of
raw material is needed for their production; as
they also provide more cutting edge per unit of
mass, tool-kits based on small-sized blanks offer
economic advantages, especially to groups that
are highly mobile (Galdn and Dominguez-Rodri-
go, 2014; Pargeter and Shea, 2019). Taphonomic
biases aside, those advantages alone could partly
explain the higher frequency of small flake blanks,
as opposed to large(r) flakes and bifaces, at the sites
included in this study, notwithstanding the broad-
er complexities surrounding the variability in Mid-
dle Pleistocene lithic industries and questions that
remain open regardless of whether we are looking
at proboscidean-exploitation sites or not.

Apart from cut marks, which comprise the
most straightforward proof of proboscidean meat/
fat exploitation and they are present in 12 (34%)
of the studied sites, breakages for brain and mar-
row extraction, and proboscidean bone artifacts
are also regarded as direct evidence of its utiliza-
tion. In Gesher Benot Y2Zaqov, Notarchirico and
La Cotte de St Brelade the exploitation of the
brain and/or other edible parts of the head is docu-
mented. The elephant’s head is of high nutritional
value, and constitutes a high-quality source of pro-
tein and calories, which can be found in the brain,
the tongue, the trunk and the mandible (Agam
and Barkai, 2016). Bearing in mind that the head
of the recent African elephant Loxodonta africana
weighs >400 kg and an even higher weight is ex-
pected for P antiquus, its full exploitation should
have required from the Lower Palaeolithic humans
the investment of a significant amount of time and
energy (Reshef and Barkai, 2015), knowledge of
its edible components, as well as social skills and
constructive cooperation among the group mem-
bers. Gesher Benot Ya'aqov is the oldest known
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locality with possible intentional breakage of a
proboscidean cranium.

Intentional bone fracturing for marrow ex-
traction is reported much later, during MIS 11, al-
though older assemblages with proboscidean bones
should be reassessed for this kind of exploitation.
A recent study on P antiguus limb bones from
Castel di Guido, showed that, although marrow
cavities are proportionally small compared to the
bones’ size, they do exist, and the fracturing of pro-
boscidean bones at this site involved not only bone
tool fashioning, but also consumption of marrow
for nutritional purposes (Boschian et al., 2019; see
also Anzidei et al., 2012: fig. 16e). Bone fractur-
ing for marrow extraction usually takes place at a
second stage of carcass exploitation, after the strip-
ping of meat and the removal of fat, and possibly
when bones are still fresh, producing thus green
bone fractures (e.g., EDAR Culebro 1, PRERE-
SA); however, the time interval between these stag-
es is not easy to define archaeologically and would
depend on the environmental conditions (for the
preservation of fresh bone and of edible marrow)
and on food availability (seasonality) (see also
Boschian et al., 2019). Some localities evidence a
third processing stage, namely the bone tool pro-
duction, which experimentally has proved to be
feasible on both fresh and drier bones (Stanford et
al., 1981; Backwell and d’Errico, 2004); again, the
time interval from the previous stage is difficult to
ascertain. Taken together, brain exploitation and
fracturing of bones are evident in 8 sites (23%), in-
dicating that proboscidean carcasses were import-
ant sources not only for meat and fat.

Full exploitation of carcasses becomes evident
with the manufacturing of proboscidean bone
artifacts. Indeed, proboscidean bone artifacts (or
possibly attributed to proboscideans) are present
in 11 sites (31%) —many of which yield also bone
artifacts made from other mammal bones (e.g.,
equids, bovids). The use of proboscidean bones as
raw material for the production of cultural objects
suggests that the exploitation of carcasses involved
behavioral aspects beyond those related to subsis-
tence. In lack of micro-wear investigations, we can-

not discuss any possible functional use of blanks
and tools made on bone fragments: depending on
ecological and cultural contexts, some of them,
such as percussors, scrapers or unmodified flakes,
could have been produced to serve functional
goals, while others were possibly manufactured
for non-utilitarian purposes. Zutovski and Barkai
(2016) proposed that proboscidean bone artifacts
might additionally hint to cosmological, cultural
and symbolic relations between proboscideans and
humans. Fontana Ranuccio and Malagrotta (Italy;
both MIS 13) currently represent the oldest sites
with evidence of bone tools made on proboscidean
bones in western Eurasia (Fig. 3.2); other younger
localities include Castel di Guido, La Polledrara,
Revadim, Casal de’ Pazzi, and perhaps Marathou-
sa-1, Biltzigsleben and Vértessz6los (Hungary; but
see Fluck, 2011) (Appendix 3.1).

Overall, considering the limitations of preser-
vation of human-induced modifications in probos-
cidean bones, as already stated in the introduction,
the presence in 22 (63%) of the studied localities
of direct evidence of human exploitation can be
considered a relatively high number, almost dou-
ble than that of direct carnivore gnawing in pro-
boscidean bones (34%; higher also than 41%, the
percentage in sites with carnivore presence; see
above), indicating the significant contribution of
humans in the accumulation and modification of
the bones, and overall in the formation and tapho-
nomic history of the localities.

3.4.3. REMARKS ON PROBOSCIDEAN
PALAEOECOLOGY

The Middle Pleistocene Proboscidea-Homo records
are far from being equally divided between P an-
tiquus and Mammuthus (in particular M. trogon-
therii, the widely distributed mammoth during the

Middle Pleistocene), and there is a clear dominance
of P antiquus (26 sites in total’; 81% of the Middle

5 In Stanton Harcourt the mammoth accounts for more than
half of the faunal assemblage and therefore the locality is inclu-
ded here in the Mammuthus-bearing sites.
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Pleistocene ones with identification at genus lev-
el), as well as of localities correlated with intergla-
cial stages (Appendix 3.1). The latter correlation
can be attributed to the different ecological adap-
tations of these proboscideans, the environmental
preferences or tolerances of hominins, as well as
preservation biases. Mammuthus trogontherii is
generally considered a steppe dweller and was a
common faunal element of the glacial stages in
Central Europe, adapted to open landscapes and
aridity, being less abundant in the more temperate
conditions of Mediterranean Europe (Athanas-
siou, 2012). Recent dental micro- and macrowear
studies indicate grass-dominated mixed-feeding
preferences (Rivals et al., 2019 and references
therein). Although European sites with skeletons
of M. trogontherii do exist during the Middle
Pleistocene, there is hardly any evidence of human
presence, which can be attributed to preservation
biases, local extinctions of (small) human popula-
tions, lack of adequate procurement strategies, or
to the less favorable habitats. On the other hand, P
antiguus had wide and flexible ecological adapta-
tions, as it was an inhabitant of mild humid, warm
to warm-temperate and moderately wooded to
wooded environments, but also of wooded grass-
lands or even rather arid grasslands (Palombo et
al., 2010). Palacodietary studies indicate a dietary
plasticity, which included browsing, grazing and
mixed feeding (Rivals et al., 2019 and references
therein). In Northern and Central Europe, it oc-
curred during interglacial phases and apart from
some exceptions, it was generally absent from the
intervening cold stages of open habitats, when it
was contracted to Southern Europe, which acted
as a refugium (Lister, 2004). In particular, most
of the Proboscidea-Homo localities have yielded a
diversified fauna rich in medium- to large-sized
herbivores, offering a wide prey spectrum for large
carnivores and humans (Appendix 3.1). A lot of
them include Castor (beaver) and Hippopotamus,
as well as a diversity of cervids and some also the
rarer primate Macaca (macaque), indicating the
presence of permanent freshwater bodies (river
or lake settings) and substantial woodland com-

ponents under (at least relatively) temperate con-
ditions. Importantly, climatic conditions in these
settings would never, or only rarely, reach freezing
temperatures, as indicated by the presence of bea-
vers and hippos in the faunal lists. Thus, it seems
that the environments that 2 antiguus inhabited
were also favorable settings for human occupation
and subsistence (hunting/scavenging). Almost
all of the sites examined here occur in fluvial or
lacustrine environments; these are known to be
nutritionally advantageous locations, but also
depositional regimes that foster archaeological
preservation.

3.4.4. EXPLORING ASPECTS OF
PROBOSCIDEAN ETHOLOGY AS
INTERPRETATIVE TOOLS

Mammuthus meridionalis, M. trogontherii and P
antiquus with mean BMs >9 tones (Larramendi,
2016) were by far the largest terrestrial animals of
the Pleistocene terrestrial ecosystems of Europe,
clearly surpassing other megaherbivores, such as
Hippopotamus and the rhino Stephanorhinus. How-
ever, direct evidence (in the form of cut marks) for
the exploitation of these latter taxa in Europe is
so far limited (Appendix 3.2), while although 22
(63%) of the studied proboscidean localities yield-
ed also hippos and/or rhinos, only 2 of them (9%)
preserve also cut marks on these megaherbivores.
Moreover, in contrast to the 12 localities bearing
cut marks on proboscidean bones, cut marks in
hippo bones exist so far only in 4 localities and
in rhino bones in 8 (including both open-air and
cave ones). For H. antiquus this could be possi-
bly attributed to its strongly aquatic life habits
going usually only sporadically outside of water
bodies and feeding mainly on aquatic vegetation
(Palmgqvist et al., 2003; Martinez-Navarro, 2010).
Even if we consider an occasional nocturnal feed-
ing activity on land, like the recent H. amphibius,
its tracking down and hunting in the dark would
be particularly difficult and challenging for hu-
mans, especially considering that H. amphibius



PROBOSCIDEA-HOMO INTERACTIONS IN OPEN-AIR LOCALITIES

83

is a dangerous animal, responsible for numerous
human deaths annually (Eltringham in Hutchins
et al., 2004). Similarly, rhinos show aggressive be-
havior and can be frightening animals to encoun-
ter, often chasing human intruders (especially the
black rhino Diceros bicornis); rhinos have also an
acute sense of smell, detecting human scent even at
a distance of ~800 m, alarming them to ran away
(Owen-Smith in Hutchins et al., 2004).

In contrast to the scanty evidence for hippo
and rhino exploitation, the proboscidean ex-
ploitation record is rather abundant (Appendix
3.1), even though the enormous size of elephants
and the fact that they live in flocks constituted
probably a prohibiting factor for the direct con-
frontation and hunting by both large carnivores
and humans. Firstly, it seems possible that human
exploitation involved individuals that were al-
ready killed by other predators or died by natural
causes, or individuals that were vulnerable and/or
weakened by e.g., diseases, injuries or malnutri-
tion; the latter would usually stay close to water
sources, abandoned from their flock (Cannell,
2014). Secondly, certain aspects in the behavior of
proboscideans and the way they modify the land-
scape would have served to the advantage of hu-
man foraging tactics (Haynes, 2006, 2012). For
example, elephants repeatedly use known paths
leading to water sources; this habit would have
allowed hominins to practice particular hunting
strategies, including the use of natural traps, am-
bushes, use of spears and inflicting injuries, espe-
cially on their vulnerable cushioned feet (Haynes,
2006, 2012; Cannell, 2014; Agam and Barkai,
2018; Lewis, this volume). Thirdly, male individ-
uals acquire a more solitary life after puberty (see
below), which makes them more vulnerable and
perhaps an easier target, while specifically during
the musth period (when testosterone levels are
increased) combats between males (accompanied
by loud vocalizations and thus easy to be located
by humans) can potentially end with the death of
one of the individuals (Lister in Hutchins et al.,
2004). Lastly, elephants are not territorial, they do
not defend their range, which overlaps with that

of other animals, and they are not aggressive ex-
cept when males are in musth (Lister in Hutchins
et al., 2004).

In light of the above, there are two addition-
ally interesting outcomes from the assessment
of the Proboscidea-Homo open-air Early—Mid-
dle Pleistocene localities in western Eurasia: 1)
males prevail in the record, and 2) most of the
sites involve subadult/adult proboscidean indi-
viduals® (Appendix 3.1), corresponding to the
Type C (“selective mortality”) of Haynes (2017).
Despite the fact that adult males had markedly
more robust body size and more powerful tusks
compared to females and juveniles, and thus
were more deterring, there are some possible ex-
planations of their higher percentage in butcher-
ing sites, related mainly to the elephants’ social
organization: 1) The fact that elephants live in
flocks is a prohibiting factor for predators (both
carnivores and humans), which would have to
face the protection and defensive behavior of
adults (MacDonald, 2009). Indeed, young el-
ephants stay closely dependent on their mother
in the first ten years, being additionally protect-
ed by the whole female-dominant group (Mac-
Donald, 2009). 2) In contrast to females, males
on puberty leave or are forced out of the family;
fully-grown adult males acquire a more nomad-
ic and solitary life, roaming either alone or in
loose groupings (Moss, 1988; Lister in Hutchins
et al., 2004; MacDonald, 2009). Consequently,
it becomes more possible for males to enter an
unfamiliar landscape, get into more difficult or
dangerous situations and take higher risks when
roaming a more adventurous terrain, increas-
ing also the proneness to be caught, injured or
die in natural traps (Moss, 1988; see also Lister
and Agenbroad, 1994; Alvarez-Lao et al., 2009;
Haynes, 2017; Pe¢nerovd et al., 2017 for mam-
moth analogies). Studies on extant African ele-
phants show that particularly during dry seasons,
adult males frequent more types of habitats than

6  When the approximate ontogenetic age is known, we infer
that these individuals did not die due to advanced age, consi-
dering that P. antiquus lifespan was ~75 years.
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family units do, which stay closer to permanent
water spots; and that bulls roam widely away
from drinking water sources in order to exploit
scattered feeding “hotspots” and avoid conflict
with bulls in musth (Stokke and du Toit, 2002;
see also below). 3) Another reason is based on the
frequency of injuries. Observations on African el-
ephants show that injuries (67% human-caused)
are by far more common (84.3%) in adult indi-
viduals (older than 8 years according to the study)
than juveniles, and that males are the dominant
sex injured (84%), indicating that adult males are
the most susceptible group (Obanda et al., 2008).
Moreover, during the musth period, starting on
average at ~29 years old, male elephants present
highly aggressive behavior towards other males.
During this periodic condition, agonistic interac-
tions are more intense, involving threat displays,
chasing and minor combat using tusks, possibly
causing injuries, while these fights can even re-
sult in the death of one of the males (MacDon-
ald, 2009). Under all the above more venturous
circumstances, the vulnerability potential of the
male individual is increased. Particularly in the
case of natural traps, apart from the higher pres-
ervation ratio (Pec¢nerovd et al., 2017), it would
be also easier for early humans to take advantage
of trapped, weakened, injured or even dead in-
dividuals. Skeletons of subadult/adult male indi-
viduals dominate also in the non-anthropogenic
record of Middle Pleistocene open-air localities,
which further supports the observation that adult
males are more prone to die from predation, inju-
ries from intra-specific combats and other causes
(e.g., natural traps) not related to senility (e.g.,
Lister, 1996; Lister and Stuart, 2010; Tsoukala et
al., 2011; Athanassiou, 2012; Lister et al., 2012;
Kevrekidis and Mol, 2016; Titov and Golovacheyv,
2017). Late Middle Palaeolithic hominins were
practicing both selective (i.e., targeting prime
adults; see e.g., Gaudzinski and Roebroeks, 2000)
and non-selective (e.g., Marin et al., 2017) large
mammal hunting strategies. The aforementioned
adult-biased pattern in our proboscidean dataset
may be foreshadowing a similar situation, indi-

rectly reflecting the process of hominin establish-
ment in the hunting niche.

3.5 CONCLUSIONS

It is relatively shortly after the first “out of Africa”
dispersal and contemporaneously with the first
appearance of humans in Europe, at -1.3-1.2
Ma, when the first possible Proboscidea-Homo
event is attested (Fuente Nueva-3). During the
Early Pleistocene and the early part of the Mid-
dle Pleistocene, sites with evidence of probosci-
dean (and, generally, megafauna) exploitation are
geographically confined to southern, temperate
regions. Proboscidean exploitation likely involved
individuals that died naturally, caught in natural
traps, injured or died because of combat with
conspecifics; alternatively, it involved juveniles,
adult female and young adult male individuals
that were injured and/or killed by formidable
predators, with the saber-toothed cat Homoth-
erium probably being the most capable attacker.
However, access to these carcasses by humans, es-
pecially in the presence of the largest ever hyena
Pachycrocuta brevirostris, would have been partic-
ularly challenging, if not usually impossible. Con-
sidering the scantiness of the evidence (Fig. 3.2,
Appendix 3.1), proboscidean exploitation during
the Early Pleistocene seems to have been only oc-
casional and sporadic; carcass acquisition possibly
relied on passive and —perhaps more possibly—
active scavenging, and carcasses were processed
with expedient lithic tool-kits. Proboscidean
hunting cannot be excluded, but, along with the
arguments presented here, e.g., with regard to
carnivore guild dynamics, the archaeological ev-
idence does not support the case for regular, sys-
tematic hunting in the Early Pleistocene, although
we acknowledge the pitfalls of such an inferential,
qualitative assessment: future studies should ad-
dress the issue of how many proboscideans should
a group hunt in order to “qualify” for hunting
that is “regular and systematic” enough to leave
a traceable signal in the archaeological record or
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the isotopic data and/or also be comparable with
ethnographic accounts.

Between ~900 ka and ~600-500 ka (late Early
and early Middle Pleistocene), there is a general
scarcity of Palaeolithic sites in Europe and a gap
(absence of human presence) is observed at sites
with long sequences (e.g., Atapuerca). Therefore,
the scarcity of proboscidean-processing sites in
this time-block likely reflects a broader picture of
a scattered, low-density and discontinuous human
presence. Similarly, the remarkable increase of sites
with proboscidean exploitation after ~500 ka on-
wards is certainly related to an overall increase of
archaeological sites in western Eurasia, signaling a
more continuous hominin occupation.

The more extensive utilization of proboscidean
carcasses in the Middle Pleistocene is supported by
direct evidence, such as cut marks, breakages for
brain and marrow extraction, bone artifacts and
impact flakes, as well as by early access to carcasses
and transport of bones to occupational locations
(Fig. 3.2, Appendix 3.1). Overall, there exist indi-
cations for some sort of “niche incursion” by hu-
mans as highly carnivorous omnivores, acquiring
a higher rank within the predator guild. The firm
archaeological signal for proboscidean and other
megafauna exploitation (Fig. 3.2, Appendices 3.1,
3.2) indicates that megafauna procurement and
carcass processing was “more-than-a-marginal”
strategy (Yravedra et al., 2010) and included not
only scavenging but also hunting; in either case,
the main targets appear to have been subadult/
adult males, which were roaming solitary in the
landscape.

Unsurprisingly, there is no specific reduction
method, type of tool-kit, or techno-complex as-
sociated with proboscidean exploitation sites. In
various combinations, bifaces co-occur with core-
tools of “Mode 17 morphologies as well as with
small-sized tools and simple flakes, diachronically
(see e.g., the Italian sites), synchronically, and even
within the same lithic assemblage (e.g., Notarchir-
ico). As a broad-brush pattern, we are dealing with
usually small lithic assemblages, characterized by
an ad hoc production of mostly flake blanks made

on local raw materials. However, a more or less ex-
pedient character is not mutually exclusive to the
presence of curated and imported tools, as well as
to the evidence for on-site tool maintenance, which
can be seen as structural elements in the technical
systems, in turn suggesting planned activities. A
fuller exploitation of proboscidean carcasses, i.e.,
including bone fracturing for marrow and the
manufacturing of bone implements, chronolog-
ically matches the main spread of the Acheulean
after ~600-500 ka, but it remains unclear exactly
how developments in lithic technology influenced
the ways and the extent to which proboscidean
carcasses were being exploited. Reporting on an el-
ephant-butchery experiment, Gingerich and Stan-
ford (2018: p. 272) note that “hafting style was
the most important determinant of a tool’s func-
tionality” and that “efficiency and preference for
a particular tool was based more on the haft than
any other factor”. The hafting of stone-tools on
shafts would have increased leverage and efficien-
cy in certain processing tasks, but, besides Cava
Campitello (Italy; ~200 ka) there is hardly any ev-
idence for hafting before MIS 7 in general and at
the sites examined here in particular (but see Alp-
erson-Afil and Goren-Inbar, 2016). After ~200 ka,
we see the appearance of more complex technolog-
ical procedures, such as hafting, and more curated,
“mobile industries” (e.g., Levallois), which increase
core productivity and allow for the production of
standardized blanks with multiple cutting edges.
However, the ways in which such shifts in lithic
technical systems influenced (viz. improved) pro-
boscidean procurement strategies (e.g., hunting)
and/or processing activities, remain largely unex-
plored. Wooden implements, which are essentially
invisible in the record, would have almost certainly
been utilized for both procurement and processing
tasks; it is of note that some (if not all) of the most
important wooden artifacts ever found, have been
recovered from sites where megafaunal remains
(including proboscideans) are also present: Clac-
ton-on-Sea, Schoningen, Lehringen and Poggetti
Vecchi. It appears that from ~600-500 ka and per-
haps especially after - 200 ka onwards, hominins had
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resolved most of the behavioral or logistical limita-
tions associated with rendering proboscidean exploita-
tion an ecologically viable, nutritionally gainful, so-
cially beneficial and energetically efficient component
of their subsistence strategies. This change is chrono-
logically correlated and largely associated causally
with the following parameters and processes:

1. The disappearance of most of the late Villaf-
ranchian—Epivillafranchian (Early Pleistocene)
components of the large carnivore guild, which
was dominated by large-sized, hypercarnivor-
ous and mostly ambush-hunting felids, and by
the large-sized, bone-cracking (possibly pack-
hunting) scavenger Pachycrocuta. These taxa
were replaced during the Middle Pleistocene
by the Galerian to modern hyenas and felids
(Fig. 3.2); as a whole, the large carnivore gu-
ild is marked by a decrease in carrion providers,
and by a higher representation of species with
scavenging, bone-cracking and pack-hunting
behavior. Moreover, even though the carnivore
diversity slightly increased during this period,
carnivore representation in the archaeo-pa-
lacontological localities is rather low in both
species and specimens number. Decline of
large carnivore representation is possibly an
anthropogenic effect on the ecosystem: first,
due to the firmer establishment of the homi-
nin niche, including anti-predator strategies
and expulsion of large carnivores from the re-
gion of human influence; and second, due to
the reduction of food quantity through human
confrontational scavenging or decrease in prey
availability through human hunting (see also
Lewis and Werdelin, 2007; Faurby et al., 2020).
This effect was probably initiated in the Early
Pleistocene, but it is essentially in the Middle
Pleistocene, when humans appear to success-
fully outcompete large carnivores.

2. Human brain size and body size/mass increased
to modern levels, with implications that inclu-
de cognitive developments and behavioral plas-
ticity (e.g., Galway-Witham et al., 2019 and
references therein).

3. A more continuous occupation of Europe is
observed, which is probably related to a demo-
graphic growth and included also the peopling
of higher latitudes (Roebroeks, 2001). This is
reflected in the appearance of Proboscidea-Ho-
mo localities in the more continental climates
of central and northern Europe (Figs. 3.1, 3.2;
see also Wenban-Smith, this volume).

4. A number of other biocultural changes can be
inferred from the hominin fossil and archaeo-
logical record. Some of the most important
include: a potential increase in group sizes; (ex-
pansion of) cooperative breeding and foraging,
possibly accompanied with more regular food
sharing practices; habitual use of fire and possi-
ble emergence of pyrotechnology; and the stan-
dardizing of hunting as foraging strategy. An
overall increase in foraging efficacy is thereby
inferred, and there is some consensus that, un-
der favorable social and ecological conditions,
cooperative hunting was well-embedded in the

suite of hominin subsistence strategies already
from ~500-400 ka.

In sum, alongside the changes in large carni-
vore dynamics, rather than technological develop-
ments per se (spread of the “biface phenomenon”
ak.a. the Acheulean, and prepared-core tech-
niques, e.g., Levallois), it was biologically, socially
and culturally negotiated behaviors that enabled or
encouraged in the middle-late Middle Pleistocene
the exploitation of proboscideans, to an extent that
was broader and probably more systematic than
that of the preceding periods but still conditioned
by a presumably narrow range of ecological and
social circumstances. Consequently, even if it can
be inferred that middle-late Middle Pleistocene
hominins hunted proboscideans more regularly
and successfully than in preceding periods, this
does not necessarily mean that proboscidean hunt-
ing became a fixed and omnipresent subsistence
behavior from a particular point in time onwards.
In our interpretation of the data, and following the
argumentation of Byers and Ugan (2005), there
is no strong evidence for hominin specialization
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in proboscidean exploitation, at least not in the
sense of exploiting proboscideans preferentially
over other smaller-sized taxa, or in the sense of a
very specific hunting target, as in the case of Nean-
derthal hunting of certain middle-sized ungulates
(e.g., monospecific hunting of bovids, cervids or
equids; see e.g., Gaudzinski and Roebroeks, 2000;
Dusseldorp, 2012, 2013 and references therein).

Several behavioral aspects, such as strategic
hunting using relief, decoys or wooden traps, are
hardly detectable (if at all) in the material culture
or on the fossil remains, and the challenge is to
develop analytical tools that will address their role
and provide nuanced interpretative frameworks.
Along with research on hominin social systems,
observations from proboscidean ethology and
ethnographical accounts need to be more exten-
sively incorporated, not only in large-scale stud-
ies, but also in the interpretations of individual
sites. Finally, the proboscidean versus hominin pa-
lacoecology, and in particular their position and
role in trophic dynamics, as well as home range
expansions and contractions, also require further
investigation.

Proboscidean procurement and processing
must have posed significant, and in many ways
unique, challenges to hominins; in that sense,
the trajectory and possible evolutionary impli-
cations of proboscidean exploitation offers valu-
able insights to human evolution. Elephants are
nowadays among the animals known to use tools,
and they exhibit mirror self-recognition, which
indicates some degree of self-awareness and a
high level of cognition. They are also well-known
for mourning their dead and for having strong
individual personalities, high intelligence and
memory skills, a complex social organization and
large social networks (MacDonald, 2009). Pro-
vided that some of these properties can be pro-
jected to the Pleistocene taxa, proboscideans were
to hominins more than a source of food (Speth,
2010; Barkai, 2019). Exploring the non-nutri-
tional, non-functional aspects of hominin-pro-
boscidean interactions is a major challenge for
future research.

ACKNOWLEDGEMENTS

This research was supported by the European
Research Council Consolidator Grant 724703
(CROSSROADS: Human evolution at the cross-
roads) awarded to Katerina Harvati (University of
Tiibingen). We thank the reviewer G. Dusseldorp
(University of Leiden) for his constructive com-
ments and suggestions.

REFERENCES

AGAM, A., Barkai, R., 2016. Not the brain alone:
The nutritional potential of elephant heads in
Paleolithic sites. Quaternary International 406,
218-226.

AGAM, A., Barkai, R., 2018. Elephant and mam-
moth hunting during the Paleolithic: a review
of the relevant archaeological, ethnographic
and ethno-historical records. Quaternary 1, 3.

ALPERSON-AFIL, N, N., 2016.
Acheulian hafting: proximal modification of

Goren-Inbar,

small flint flakes at Gesher Benot Ya'aqov, Is-
rael. Quaternary International 411, 34-43.
ALvarez-Lao, D. J., Kahlke, R. D., Garcfa, N,
Mol, D., 2009. The Padul mammoth finds —
On the southernmost record of Mammuthus
primigenius in Europe and its southern spread
during the Late Pleistocene. Palacogeography,
Palacoclimatology, Palacoecology 278, 57-70.
ANZzIDEI, A.P., 2001. Tools from elephant bones at
La Polledrara di Cecanibbio and Rebibbia-Ca-
sal de’ Pazzi, in: Cavarreta, G., Gioia, P, Mussi,
M., Palombo, M. R. (Eds.), The world of ele-
phants - Ist International Congress. Consiglio
Nazionale delle Ricerche, Rome, pp. 415-418.
ANZIDEI, A. P., Bulgarelli, G. M., Catalano, P, Ce-
rilli, E., Gallotti, R., Lemorini, C., Milli, S.,
Palombo, M. R., Pantano, W., Santucci, E.,
2012. Ongoing research at the late Middle
Pleistocene site of La Polledrara di Cecanibbio
(central Italy), with emphasis on human—ele-
phant relationships. Quaternary International

255, 171-187.



88

GEORGE E. KONIDARIS, VANGELIS TOURLOUKIS

ARANGUREN, B., Grimaldi, S., Benvenuti, M., Ca-
palbo, C., Cavanna, E, Cavulli, F, Ciani, E,
Comencini, G., Giuliani, C., Grandinetti, G.,
Mariotti Lippi, M., Masini, F,, Mazza, P. P. A,,
Pallecchi, P, Santaniello, E, Savorelli, A., Re-
vedin, A., 2019. Poggetti Vecchi (Tuscany,
Italy): A late Middle Pleistocene case of hu-
man—elephant interaction. Journal of Human
Evolution 133, 32-60.

ATHANASSIOU, A., 2012. A skeleton of Mammut-
hus trogontherii (Proboscidea, Elephantidae)
from NW Peloponnese, Greece. Quaternary
International 255, 9-28.

AuGUSTE, P., 1995. Chasse et charognage au Pa-
léolithique moyen: I'apport du gisement de
Biache-Saint-Vaast (Pas-de-Calais). Bulletin de
la Société préhistorique frangaise 92, 155-168.

AURELI, D., Contardi, A., Giaccio, B., Jicha, B.,
Lemorini, C., Madonna, S., Magri, D., Mara-
no, E, Milli, S., Modesti, V., Palombo, M. R,
Rocca, R., 2015. Palaeoloxodon and human
interaction: depositional setting, chronology
and archaeology at the middle Pleistocene Fi-
concella site (Tarquinia, Italy). PLoS ONE 10,
e0124498.

AURELI, D., Rocca, R., Lemorini, C., Modesti, V.,
Scaramucci, S., Milli, S., Giaccio, B., Mara-
no, E, Palombo, M. R., Contardi, A., 2016.
Mode 1 or mode 2?2 “Small tools” in the tech-
nical variability of the European Lower Palaeo-
lithic: the site of Ficoncella (Tarquinia, Lazio,
central Italy). Quaternary International 393,
169-184.

BackwELL, L. R., d’Errico, E, 2004. The first use
of bone tools: a reappraisal of the evidence
from Olduvai Gorge, Tanzania. Palacontologia
africana 40, 95-158.

BARKAI, R., 2019. An elephant to share: rethin-
king the origins of meat and fat sharing in Pa-
laeolithic societies, in: Lavi, N., Friesem, D. E.
(Eds.), Towards a broader view of hunter-gat-
herer sharing. McDonald Institute Conversati-
ons, Cambridge, pp. 153-167.

BARKAI, R., Lemorini, C., Gopher, A., 2010. Pa-
lacolithic cutlery 400 000—-200 000 years ago:

tiny meat-cutting tools from Qesem Cave, Is-
rael. Antiquity Project Gallery 84, http://www.
antiquity.ac.uk/projgall/barkai325.

BARNETT, R., Westbury, M. V., Sandoval-Vela-
sco, M. et al., 2020. Genomic adaptations and
evolutionary history of the extinct scimitar-
toothed cat, Homotherium latidens. Current
Biology 30, 5018-5025.

Barsky, D., Celiberti, V., Cauche, D., Grégoi-
re, S., Lebégue, E, de Lumley, H., Toro-Moya-
no, I., 2010. Raw material discernment and
technological aspects of the Barranco Leén
and Fuente Nueva 3 stone assemblages (Orce
southern Spain). Quaternary International
223-224,201-219.

BEN-DOR, M., Gopher, A., Hershkovitz, 1., Bar-
kai, R., 2011. Man the fat hunter: The demise
of Homo erectus and the emergence of a new
hominin lineage in the Middle Pleistocene (ca.
400 kyr) Levant. PLoS ONE 6, ¢28689.

BLAasco, R., Ferndndez Peris, J., 2012. A uniquely
broad spectrum diet during the Middle Pleis-
tocene at Bolomor Cave (Valencia, Spain).
Quaternary International 252, 16-31.

BLUMENSCHINE, R. J., 1986. Carcass consumption
sequences and the archaeological distinction
of scavenging and hunting. Journal of Human
Evolution 15, 639-659.

BLUMENSCHINE, R. J., 1987. Characteristics of an
early hominid scavening niche. Current An-
thropology 28, 383—407.

BOCHERENS, H., Stiller, M., Hobson, K. A., Pa-
cher, M., Rabeder, G., Burns, J. A., Tiitken, T,
Hofreiter, M., 2011. Niche partitioning bet-
ween two sympatric genetically distinct cave
bears (Ursus spelaeus and Ursus ingressus) and
brown bear (Ursus arctos) from Austria: Iso-
topic evidence from fossil bones. Quaternary
International 245, 238-248.

BoscHIAN, G., Sacca, D., 2010. Ambiguities in
human and elephant interactions? Stories of
bones, sand and water from Castel di Guido
(Italy). Quaternary International 214, 3-16.

BoscHIAN, G., Sacca, D., 2015. In the elephant,
everything is good: Carcass use and re-use at



PROBOSCIDEA-HOMO INTERACTIONS IN OPEN-AIR LOCALITIES

89

Castel di Guido (Italy). Quaternary Interna-
tional 361, 288-296.

BoscHIAN, G., Caramella, D., Sacca, D., Bar-
kai, R., 2019. Are there marrow cavities in
Pleistocene elephant limb bones, and was mar-
row available to early humans? New CT scan
results from the site of Castel di Guido (Italy).
Quaternary Science Reviews 215, 86-97.

BRASSER, M., 2017. Die Megafauna von Bilt-
zingsleben. Veréffentlichungen des Landes-
amtes fir Denkmalpflege und Archiologie
Sachsen-Anhalt — Landesmuseum fiir Vorge-
schichte 73, 1-252.

BRATLUND, B., 2000. Taubach revisited. Jahrbuch
des Rémisch-Germanischen Zentralmuseums
Mainz 46, 61-174.

BRUHL, E., 2003. The small flint industry from
Bilzingsleben - Steinrinne, in: Burdukie-
wicz, J. M., Ronen, A. (Eds.), Lower Palaeolit-
hic small tools in Europe and the Levant. BAR
International Series 1115, 49—64.

BrRUHL, E., Laurat, T., 2010. The Middle Palaeo-
lithic at the Geisel Valley—Recent excavations
at the fossil lake Neumark-Nord 2 (Sachsen-
Anhalt, Germany). Acta Universitatis Wratis-
laviensis 3207, 1-36.

BYERS, D. A., Ugan, A., 2005. Should we expect
large game specialization in the late Pleistoce-
ne? An optimal foraging perspective on early
Paleoindian prey choice. Journal of Archaeolo-
gical Science 32, 1624-1640.

CANNELL, A., 2014. Proboscidean resources and
the engineering of Acheulean lithic technology.
Lithic Technology 39, 39-45.

CARBONE, C., Teacher, A., Rowcliffe, J. M., 2007.
The costs of carnivory. PLoS Biology 5, €22.
Cassoll, P. E, De Giulii, C., Radmilli, A. M., Seg-
re, A. G., 1982. Giacimento del Paleolitico in-
feriore a Malagrotta (Roma), Atti della XXIII
Riunione Scientifica Istituto Italiano di Preis-

toria e Protostria, Firenze, pp. 531-549.

CERULEO, P., Rolfo, M. E, Marra, E, Petronio, C.,
Salari, L., Gatta, M., 2019. New chronological
framework (MIS 13-9) and depositional con-
text for the lower Palaeolithic sites north-west

of Rome: revisiting the early hominin in central
Italy. Quaternary International 510, 119-132.

CHEN, X., Moigne, A. M., 2018. Rhinoceros (Ste-
phanorhinus hemitoechus) exploitation in Level
F at the Caune de 'Arago (Tautavel, Pyrénéés-
Orientales, France) during MIS 12. Internatio-
nal Journal of Osteoarchaeology 28, 669-680.

CLIQUET, D. (Ed.), 2008. Le site pléistocene moyen
récent de Ranville (Calvados-France) dans son
contexte environnemental: analyse du foncti-
onnement d’une aire de boucherie soutirée par
un réseau karstique. ERAUL 119, Liege.

CoNARD, N. J., Niven, L., 2001. The Paleolithic
finds from Bollschweil and the question of
Neanderthal mammoth hunting in the Black
Forest, in: Cavarreta, G., Gioia, P, Mussi, M.,
Palombo, M. R. (Eds.), The world of elephants
- 1* International Congress. Consiglio Nazio-
nale delle Ricerche, Rome, pp. 194-200.

CROITOR, R., Brugal, J. P, 2010. Ecological and
evolutionary dynamics of the carnivore com-
munity in Europe during the last 3 million
years. Quaternary International 212, 98-108.

Davis, R., Ashton, N., 2019. Landscapes, environ-
ments and societies: the development of cul-
ture in Lower Palaeolithic Europe. Journal of
Anthropological Archaeology 56, 101107.

DiebricH, C. G., 2014. Late Pleistocene Eemian
hyena and steppe lion feeding strategies on
their largest prey — Palaeoloxodon antiquus
Falconer and Cautley 1845 at the straight-tus-
ked elephant graveyard and Neanderthal site
Neumark-Nord Lake 1, Central Germany. Ar-
chaeological and Anthropological Sciences 6,
271-291.

DOMiNGUEZ-RODRIGO, M., 2001. A study of car-
nivore competition in riparian and open habi-
tats of modern savannas and its implications
for hominid behavioral modelling. Journal of
Human Evolution 40, 77-98.

DussSeLDORP, G. L., 2012. Studying prehistoric
hunting proficiency: applying Optimal Fora-
ging Theory to the Middle Palaeolithic and
Middle Stone Age. Quaternary International
252, 3-15.



90

GEORGE E. KONIDARIS, VANGELIS TOURLOUKIS

DusSELDORP, G. L., 2013. Neanderthals and cave
hyenas: co-existence, competition or conflict?,
in: Clark, J. L., Speth, J. D. (Eds.), Zooar-
chaeology and modern human origins: human
hunting behavior during the later Pleistocene.
Springer Netherlands, Dordrecht, pp. 191-208.

EGeELAND, C. P., 2014. Taphonomic estimates of
competition and the role of carnivore avoidan-
ce in hominin site use within the Early Pleisto-
cene Olduvai Basin. Quaternary International
322-323, 95-106.

ESPIGARES, M. P., Martinez-Navarro, B., Palm-
qvist, P, Ros-Montoya, S., Toro, 1., Agust, J.,
Sala, R., 2013. Homo vs. Pachycrocuta: Earliest
evidence of competition for an elephant carcass
between scavengers at Fuente Nueva-3 (Orce,
Spain). Quaternary International 295, 113-125.

EsPIGARES, M. P., Palmgqvist, P, Guerra-Mer-
chin, A., Ros-Montoya, S., Garcia-Agui-
lar, J. M., Rodriguez-Gémez, G., Serrano, E J.,
Martinez-Navarro, B., 2019. The earliest cut
marks of Europe: a discussion on hominin
subsistence patterns in the Orce sites (Baza
basin, SE Spain). Scientific Reports 9, 15408.

EsPIGARES, M. P., Martinez-Navarro, B., Ros-
Montoya, S., Garcia-Aguilar, J. M., Guerra-
Merchdn, A., Rodriguez-Gémez, G., Palm-
qvist, P, this volume. Hominins, mammoths,
saber-tooths and giant hyenas in the Early
Pleistocene of the Baza Basin (SE Spain).

FAURBY, S., Silvestro, D., Werdelin, L., Antonelli,
A., 2020. Brain expansion in early hominins
predicts carnivore extinctions in East Africa.
Ecology Letters 23, 537-544.

FLuck, H. L., 2011. Non-biface assemblages in
Middle Pleistocene Western Europe. A com-
parative study. University of Southampton,
Southampton.

GALAN, A. B., Dominguez-Rodrigo, M., 2014.
Testing the efficiency of simple flakes, retou-
ched flakes and small handaxes during butche-
ry. Archaeometry 56, 1054-1074.

GALLAGHER, A., 2013. Stature, body mass, and
brain size: A two-million-year odyssey. Econo-
mics & Human Biology 11, 551-562.

GALWAY-WITHAM, J., Cole, J., Stringer, C., 2019.
Aspects of human physical and behavioural
evolution during the last 1 million years. Jour-
nal of Quaternary Science 34, 355-378.

GAUDZINSKI, S., 1998. Kirlich-Seeufer. Unter-
suchungen zu einer altpaliolithischen Fund-
stelle im Neuwieder Becken (Rheinland-Pfalz).
Jahrbuch des Rémisch-Germanischen Zentral-
museums Mainz 43, 3-239.

GAUDZINSKI, S., 2004. A matter of high resolu-
tion? The Eemian Interglacial (OIS 5e) in
north-central Europe and Middle Palaeolithic
subsistence. International Journal of Osteoar-
chaeology 14, 201-211.

GAUDZINSKI, S., Bittmann, E, Boenigk, W., Fre-
chen, M., van Kolfschoten, T., 1996. Palacoe-
cology and archaeology of the Kirlich—See-
ufer open-air site (Middle Pleistocene) in the
Central Rhineland, Germany. Quaternary Re-
search 46, 319-334.

GAUDZINSKI, S., Roebroeks, W., 2000. Adults only.
Reindeer hunting at the Middle Palaeolithic
site Salzgitter Lebenstedt, Northern Germany.
Journal of Human Evolution 38, 497-521.

GINGERICH, J. A. M., Stanford, D. J., 2018. Les-
sons from Ginsberg: an analysis of elephant
butchery tools. Quaternary International 466,
269-283.

GiusTl, D., this volume. Investigating the spatio-
temporal dimension of past human-elephant
interactions: a spatial taphonomic approach.

GiusTl, D., Tourloukis, V., Konidaris, G. E., Thom-
pson, N., Karkanas, P, Panagopoulou, E.,
Harvati, K., 2018. Beyond maps: patterns of
formation processes at the Middle Pleistocene
open-air site of Marathousa 1, Megalopolis
basin, Greece. Quaternary International 497,
137-153.

GOREN-INBAR, N., Lister, A., Werker, E,
Chech, M., 1994. A butchered elephant skull
and associated artifacts from the Acheulian
site of Gesher Benot Yaaqov, Israel. Paléorient
20, 99-112.

GOREN-INBAR, N., Alperson-Afil, N., Sharon, G.,
Herzlinger, G., 2017. The Acheulian site of



PROBOSCIDEA-HOMO INTERACTIONS IN OPEN-AIR LOCALITIES

91

Gesher Benot Ya'aqov, volume IV: the lithic
assemblages. Springer, Dordrecht.

HAYNES, G., 2005. Las acumulaciones modernas
de huesos de elefantes como modelo para in-
terpretar Ambrona y otras dreas con fauna f6sil
a orillas del agua, in: Santonja, M., Pérez Gon-
zdlez, A. (Eds.), Los yacimientos paleoliticos
de Ambrona y Torralba (Soria): un siglo de
investigaciones arqueoldgicas. Zona Arqueold-
gica, Alcald de Henares, pp. 154-174.

HAYNES, G., 2006. Mammoth landscapes: good
country for hunter-gatherers. Quaternary In-
ternational 142-143, 20-29.

HAYNES, G., 2012. Elephants (and extinct relati-
ves) as earth-movers and ecosystem engineers.
Geomorphology 157-158, 99-107.

HAYNES, G., 2017. Finding meaning in mammoth
age profiles. Quaternary International, 65-78.

HAYNES, G., Klimowicz, J., 2015. Recent elephant-
carcass utilization as a basis for interpreting
mammoth exploitation. Quaternary Interna-
tional 359-360, 19-37.

HEMMER, H., 2001. Die Feliden aus dem Epivil-
lafranchium von Untermassfeld, in: Kahl-
ke, R. D. (Ed.), Das Pleistozin von Unter-
massfeld bei Meiningen (Thiiringen), Teil 3.
Monographien des Rémisch-Germanischen
Zentralmuseums Mainz 40, 699-782.

HEMMER, H., Kahlke, R. D., Vekua, A. K., 2011.
The cheetah Acinonyx pardinensis (Croizet et
Jobert, 1828) s.l. at the hominin site of Dma-
nisi (Georgia) — A potential prime meat sup-
plier in Early Pleistocene ecosystems. Quater-
nary Science Reviews 30, 2703-2714.

HuTcHINS, M., Kleiman, D. G., Geist, V., McDa-
de, M. C. (Eds.), 2004. Grzimek’s animal
life encyclopedia, second edition, volume 15,
Mammals IV. Gale Group, Farmington Hills.

ICHIKAWA, M., this volume. Elephant hunting
by the Mbuti hunter-gatherers in the eastern
Congo Basin.

JONES, P. R., 1980. Experimental butchery with
modern stone tools and its relevance for Pa-
lacolithic archaeology. World Archaeology 12,
153-165.

JULIEN, M. A,, Hardy, B., Stahlschmidt, M. C., Ur-
ban, B., Serangeli, J., Conard, N. J., 2015. Cha-
racterizing the Lower Paleolithic bone industry
from Schoningen 12 II: a multi-proxy study.
Journal of Human Evolution 89, 264-286.

Kevrekipis, C., Mol, D., 2016. A new partial
skeleton of Elephas (Palaeoloxodon) antiquus
Falconer and Cautley, 1847 (Proboscidea, Ele-
phantidae) from Amyntaio, Macedonia, Gree-
ce. Quaternary International 406, 35-56.

KoNIDARIS, G. E., Athanassiou, A., Tourloukis, V.,
Thompson, N., Giusti, D., Panagopoulou, E.,
Harvati, K., 2018. The skeleton of a straight-
tusked elephant (Palacoloxodon antiquus) and
other large mammals from the Middle Pleis-
tocene butchering locality Marathousa 1 (Me-
galopolis Basin, Greece): preliminary results.
Quaternary International 497, 65-84.

KoNIDARIS, G. E., Tourloukis, V., Athanassiou, A.,
Giusti, D., Thompson, N., Panagopoulou, E.,
Karkanas, P, Harvati, K., 2019. Marathousa 2:
a new Middle Pleistocene locality in Megalo-
polis Basin (Greece) with evidence of human
modifications on faunal remains, Proceedings
of the European Society for the study of Hu-
man Evolution 8, 82.

LARRAMENDI, A., 2016. Shoulder height, body
mass, and shape of proboscideans. Acta Pa-
lacontologica Polonica 61, 537-574.

LEMORINI, C., 2018. Small tools and the Palaeolo-
xodon-Homo interaction in the Lower Palaeo-
lithic: the contribution of use-wear analysis,
in: Borgia, V., Cristiani, E. (Eds.), Palaeolithic
Italy. Advanced studies on early human adap-
tations in the Apennine peninsula. Sidestone
Press, Leiden, pp. 27-35.

LEwIS, J., this volume. BaYaka elephant hunting in
Congo: the importance of ritual and technique.

LEwis, M. E., Werdelin, L., 2007. Patterns of
change in the Plio-Pleistocene carnivorans of
eastern Africa, in: Bobe, R., Alemseged, Z.,
Behrensmeyer, A. K. (Eds.), Hominin en-
vironments in the East African Pliocene: an
assessment of the faunal evidence. Springer,

Dordrecht, pp. 77-105.



92

GEORGE E. KONIDARIS, VANGELIS TOURLOUKIS

LISTER, A. M., 1996. Sexual dimorphism in the
mammoth pelvis: an aid to gender determi-
nation, in: Shoshani, J., Tassy, P. (Eds.), The
Proboscidea: evolution and palacoecology of
elephants and their relatives. Oxford Univer-
sity Press, New York, pp. 254-259.

LISTER, A. M., 2004. Ecological interactions of
elephantids in Pleistocene Eurasia: Palacolo-
xodon and Mammuthus, in: Goren-Inbar, N.,
Speth, J. D. (Ed.), Human paleoecology in
the Levantine corridor. Oxbow books, Oxford,
pp. 53-60.

LISTER, A. M., Agenbroad, L. D., 1994. Gender
determination of the Hot Springs mammoths,
in: Agenbroad, L. D., Mead, ]. I. (Ed.), The
Hot Springs Mammoth Site: a decade of field
and laboratory research in paleontology, geo-
logy and paleoecology. Mammoth Site of Hot
Springs, Hot Springs, pp. 208-214.

LISTER, A. M., Stuart, A. J., 2010. The West Run-
ton mammoth (Mammuthus trogontherii) and
its evolutionary significance. Quaternary In-
ternational 228, 180-209.

LisTER, A. M., Dimitrijevi¢, V., Markovi¢, Z.,
KneZevié, S., Mol, D., 2012. A skeleton of
‘steppe’ mammoth (Mammuthus trogontherii
(Pohlig)) from Drmno, near Kostolac, Serbia.
Quaternary International 276-277, 129-144.

LozANoO, S., Mateos, A., Rodriguez, J., 2016. Ex-
ploring paleo food-webs in the European Early
and Middle Pleistocene: A network analysis.
Quaternary International 413, 44-54.

Lupo, K. D., Schmitt, D. N., 2016. When bigger
is not better: The economics of hunting mega-
fauna and its implications for Plio-Pleistocene
hunter-gatherers. Journal of Anthropological
Archaeology 44, 185-197.

MacDoNALD, D. W. (Ed.), 2009. The encyclopedia
of mammals. Oxford University Press, Oxford.

MADURELL-MALAPEIRA, J., Alba, D. M., Min-
wer-Barakat, R., Aurell-Garrido, J., Moya-So-
1a, S., 2012. Early human dispersals into the
Iberian Peninsula: A comment on Martinez et
al. (2010) and Garcia et al. (2011). Journal of
Human Evolution 62, 169-173.

MADURELL-MALAPEIRA, J., Alba, D. M., Espiga-
res, M. P, Vinuesa, V., Palmqyvist, P,, Martinez-
Navarro, B., Moya-Sola, S., 2017. Were large
carnivorans and great climatic shifts limiting
factors for hominin dispersals? Evidence of the
activity of Pachycrocuta brevirostris during the
Mid-Pleistocene Revolution in the Vallparadis
Section (Vallés-Penedés Basin, Iberian Penin-
sula). Quaternary International 431, 42-52.

MANIA, D., Mania, U., Heinrich, W. D., Fi-
scher, K., Bohme, G., Turner, A., Erd, K.,
Mai, D. H., 1997. Bilzingsleben V. Homo er-
ectus — seine Kultur und Umwelt. Verlag Aus-
bildung + Wissen, Bad Homburg and Leipzig.

MARDER, 0., Malinsky-Buller, A., Shahack-
Gross, R., Ackermann, O., Ayalon, A., Bar-
Matthews, M., Goldsmith, Y., Inbar, M., Ra-
binovich, R., Hovers, E., 2011. Archaeological
horizons and fluvial processes at the Lower
Paleolithic open-air site of Revadim (Israel).
Journal of Human Evolution 60, 508-522.

MAREAN, C. W., Ehrhardt, C. L., 1995. Paleoan-
thropological and paleoecological implications
of the taphonomy of a sabertooth’s den. Jour-
nal of Human Evolution 29, 515-547.

MARIN, J., Saladié, P, Rodriguez-Hidalgo, A., Car-
bonell, E., 2017. Neanderthal hunting strate-
gies inferred from mortality profiles within
the Abric Romani sequence. PLoS ONE 12,
€0186970.

MARINELLI, F., Lemorini, C., Barkai, R., this volu-
me. Lower Palaeolithic small flakes and mega-
fauna: the contribution of experimental ap-
proach and use-wear analysis to reveal the link.

MARRA, F., Nomade, S., Pereira, A., Petronio, C.,
Salari, L., Sottili, G., Bahain, J. J., Boschi-
an, G., Di Stefano, G., Falgueéres, C., Florin-
do, E, Gaeta, M., Giaccio, B., Masotta, M.,
2018. A review of the geologic sections and the
faunal assemblages of Aurelian Mammal Age
of Latium (Italy) in the light of a new chronos-
tratigraphic framework. Quaternary Science
Reviews 181, 173-199.

MARTINEZ-NAVARRO, B., 2010. Early Pleistoce-
ne faunas of Eurasia and hominin dispersals,



PROBOSCIDEA-HOMO INTERACTIONS IN OPEN-AIR LOCALITIES

93

in: Fleagle, J. G., Shea, J. J., Grine, E E., Ba-
den, A. L., Leakey, R. E. (Eds.), Out of Africa
I. The first hominin colonization of Eurasia.
Springer, Dordrecht, pp. 207-224.

MARTINEZ-NAVARRO, B., 2018. Oldowan scaven-
gers vs. Acheulian hunters: What does the fau-
nal record say? Global Journal of Archacology
& Anthropology 6, 555679.

MARTINEZ, K., Garcia, J., Carbonell, E., Agusti, J.,
Bahain, J. J., Blain, H. A., Burjachs, F, Cice-
res, 1., Duval, M., Falgueres, C., Gémez, M.,
Huguet, R., 2010. A new Lower Pleistocene
archeological site in Europe (Vallparadis, Bar-
celona, Spain). Proceedings of the National
Academy of Sciences 107, 5762-5767.

MAzzA, P. P. A., Martini, F, Sala, B., Magi, M.,
Colombini, M. P, Giachi, G., Landucci, E,
Lemorini, C., Modugno, F, Ribechini, E.,
2006. A new DPalacolithic discovery: tar-haf-
ted stone tools in a European Mid-Pleistocene
bone-bearing bed. Journal of Archaeological
Science 33, 1310-1318.

MEeLoRO, C., Raia, P, Barbera, C., 2007. Effect
of predation on prey abundance and survival
in Plio-Pleistocene mammalian communities.
Evolutionary Ecology Research 9, 505-525.

MOIGNE, A. M., Valensi, P, Auguste, P., Garcia-So-
lano, J., Tuffreau, A., Lamotte, A., Barroso, C.,
Moncel, M. H., 2016. Bone retouchers from
Lower Palacolithic sites: Terra Amata, Org-
nac 3, Cagny-I'Epinette and Cueva del Angel.
Quaternary International 409, 195-212.

MONCEL, M. H., Santagata, C., Pereira, A., Noma-
de, S., Bahain, J. J., Voinchet, P, Piperno, M.,
2019. A biface production older than 600 ka
ago at Notarchirico (Southern Italy) contributi-
on to understanding early Acheulean cognition
and skills in Europe. PLoS ONE 14, €0218591.

MoRLO, M., Gunnell, G. E, Nagel, D., 2010. Eco-
morphological analysis of carnivore guilds in
the Eocene through Miocene of Laurasia, in:
Goswami, A., Friscia, A. (Eds.), Carnivore
evolution. New views on phylogeny, form,
and function. Cambridge University Press,
Cambridge, pp. 269-310.

MOSQUERA, M., Saladié, P, Oll¢, A., Ciceres, 1.,
Huguet, R., Villalain, J. J., Carrancho, A.,
Bourlés, D., Braucher, R., Vallverdd, J., 2015.
Barranc de la Boella (Catalonia, Spain): an
Acheulean elephant butchering site from the
European late Early Pleistocene. Journal of
Quaternary Science 30, 651-666.

Moss, C. J., 1988. Elephant memories. Thirteen
years loan the life of an elephant family. Wil-
liam Morrow and Company, New York.

MULLER, W., Pasda, C., 2011. Site formation and
faunal remains of the Middle Pleistocene site
Bilzingsleben. Quartir 58, 25-49.

Mussi, M., 2002. Earliest Italy. An overview of the
Italian Paleolithic and Mesolithic. Kluwer Aca-
demic/Plenum Publishers, New York.

OBANDA, V., Ndeereh, D., Mijele, D., Lekoloo, 1.,
Chege, S., Gakuya, E, Omondi, P, 2008. In-
juries of free ranging African elephants (Loxo-
donta africana africana) in various ranges of
Kenya. Pachyderm 44, 54-58.

PALMQVIST, P., Grocke, D. R., Arribas, A., Fari-
fia, R. A., 2003. Paleoecological reconstruc-
tion of a lower Pleistocene large mammal
community using biogeochemical (6"°C, 3"N,
0"%0, Sr:Zn) and ecomorphological approa-
ches. Paleobiology 29, 205-229.

PALMQVIST, P., Martinez-Navarro, B., Pérez-Cla-
ros, J. A., Torregrosa, V., Figueirido, B., Ji-
ménez-Arenas, ]. M., Espigares, M. P, Ros-
Montoya, S., De Renzi, M., 2011. The giant
hyena Pachycrocuta brevirostris: Modelling the
bone-cracking behavior of an extinct carnivore.
Quaternary International 243, 61-79.

PAaLoMBO, M. R., 2014. Deconstructing mammal
dispersals and faunal dynamics in SW Europe
during the Quaternary. Quaternary Science
Reviews 96, 50-71.

PaLoMBo, M. R., 2016. To what extent could func-
tional diversity be a useful tool in inferring
ecosystem responses to past climate changes?
Quaternary International 413, 15-31.

PaLomBo, M. R., Cerilli, E., this volume. Human-ele-
phant interactions during the Lower Palaeolithic:
scrutinizing the role of environmental factors.



94

GEORGE E. KONIDARIS, VANGELIS TOURLOUKIS

PaLomBo, M. R., Albayrak, E., Marano, F, 2010.
The straight-tusked elephants from Neumark-
Nord. A glance into a lost world, in: Mel-
ler, H. (Ed.), Elefantenreich. Eine Fossilwelt
in Europa. Landesamt fir Denkmalpflege und
Archiologie Sachsen-Anhalt, Halle (Saale),
pp- 219-247.

PanaGorouLou, E., Tourloukis, V., Thompson, N.,
Konidaris, G., Athanassiou, A., Giusti, D.,
Tsartsidou, G., Karkanas, P, Harvati, K., 2018.
The Lower Palaeolithic site of Marathousa 1,
Megalopolis, Greece: Overview of the evidence.
Quaternary International 497, 33—46.

PANERA, J., Rubio-Jara, S., Yravedra, J., Blain, H. A,,
Sesé, C., Pérez-Gonzilez, A., 2014. Manzana-
res Valley (Madrid, Spain): a good country for
proboscideans and Neanderthals. Quaternary
International 326-327, 329-343.

PapPpa, S., Schreve, D. C., Rivals, E, 2019. The
bear necessities: a new dental microwear data-
base for the interpretation of palacodiet in fos-
sil Ursidae. Palacogeography, Palacoclimatolo-
gy, Palacoecology 514, 168—188.

PARGETER, J., Shea, ]. J., 2019. Going big versus
going small: lithic miniaturization in hominin
lithic technology. Evolutionary Anthropology:
Issues, News, and Reviews 28, 72—85.

PawtowskaA, K., Greenfield, H., Czubla, P, 2014.
‘Steppe’ mammoth (Mammuthus trogontherii)
remains in their geological and cultural context
from Belchatéw (Poland): a consideration of
human exploitation in the Middle Pleistocene.
Quaternary International 326-327, 448-468.

PEENEROVA, P., Diez-del-Molino, D., Dussex, N.,
Feuerborn, T., von Seth, J., van der Plicht, J.,
Nikolskiy, P, Tikhonov, A., Vartanyan, S., Da-
lén, L., 2017. Genome-based sexing provides
clues about behavior and social structure in
the woolly mammoth. Current Biology 27,
3505-3510.

PINEDA, A., Saladié, P, 2019. The Middle Pleis-
tocene site of Torralba (Soria, Spain): a tapho-
nomic view of the Marquis of Cerralbo and
Howell faunal collections. Archaeological and
Anthropological Sciences 11, 2539-2556.

PIPERNO, M., Tagliacozzo, A., 2001. The elephant
butchery area at the middle Pleistocene site
of Notarchirico (Venosa, Basilicata, Italy), in:
Cavarreta, G., Gioia, P, Mussi, M., Palom-
bo, M. R. (Eds.), The world of elephants - 1*
International Congress. Consiglio Nazionale
delle Ricerche, Rome, pp. 230-236.

PoTTs, R., 1988. Early hominid activities at Oldu-
vai. Aldine de Gruyter, New York.

POWER, R. J., Compion, R. X. S., 2009. Lion preda-
tion on elephants in the Savuti, Chobe National
Park, Botswana. African Zoology 44, 36—44.

RaBiNOVICH, R., Biton, R., 2011. The Early—
Middle Pleistocene faunal assemblages of Ges-
her Benot Yaaqov: Inter-site variability. Jour-
nal of Human Evolution 60, 357—374.

RaBINOVICH, R., Ackermann, O., Aladjem, E.,
Barkai, R., Biton, R., Milevski, I., Soloden-
ko, N., Marder, O., 2012. Elephants at the
Middle Pleistocene Acheulian open-air site of
Revadim Quarry, Israel. Quaternary Interna-
tional 276-277, 183-197.

RAWN-SCHATZINGER, V., 1992. The scimitar cat
Homotherium serum Cope. Osteology, functio-
nal morphology, and predatory behavior. Illi-
nois State Museum Reports of Investigations
47, 1-80.

RESHEF, H., Barkai, R., 2015. A taste of an ele-
phant: The probable role of elephant meat in
Paleolithic diet preferences. Quaternary Inter-
national 379, 28-34.

RivaLs, F., Semprebon, G. M., Lister, A. M., 2019.
Feeding traits and dietary variation in Pleisto-
cene proboscideans: a tooth microwear review.
Quaternary Science Reviews 219, 145-153.

ROBERTS, M., Parfitt, S. A., 1999. Boxgrove: a
Middle Pleistocene hominid site at Eartham
Quarry, West Sussex. English Heritage, Swin-
don.

RoDRiGUEZ-GOMEZ, G., Palmgqvist, P, Rodrigu-
ez, J., Mateos, A., Martin-Gonzidlez, ]J. A.,
Espigares, M. P, Ros-Montoya, S., Martinez-
Navarro, B., 2016. On the ecological context
of the earliest human settlements in Europe:
Resource availability and competition intensity



PROBOSCIDEA-HOMO INTERACTIONS IN OPEN-AIR LOCALITIES

95

in the carnivore guild of Barranco Le6n-D and
Fuente Nueva-3 (Orce, Baza Basin, SE Spain).
Quaternary Science Reviews 143, 69-83.

RoDRiGUEZ-GOMEZ, G., Rodriguez, J., Martin-
Gonzélez, J. A., Mateos, A., 2017. Evaluating
the impact of Homo-carnivore competition in
European human settlements during the Early
to Middle Pleistocene. Quaternary Research
88, 129-151.

RODRIiGUEZ, J., Mateos, A., 2018. Carrying capa-
city, carnivoran richness and hominin survi-
val in Europe. Journal of Human Evolution
118, 72-88.

RoeBROEKS, W., 2001. Hominid behaviour and
the earliest occupation of Europe: an explorati-
on. Journal of Human Evolution 41, 437-461.

RoksANDIC, M., Radovi¢, P, Lindal, J., 2018. Re-
vising the hypodigm of Homo heidelbergensis: a
view from the Eastern Mediterranean. Quater-
nary International 466, 66-81.

ROSELL, J., Blasco, R., this volume. Elephants and
humans in Iberia: a zooarchaeological approach.

SAccA, D., 2012. Taphonomy of Palaeoloxodon
antiquus at Castel di Guido (Rome, Italy):
proboscidean carcass exploitation in the Lo-
wer Palaeolithic. Quaternary International
276-277, 27-41.

SALA, B., Boulbes, N., Moigne, A. M., Hohen-
stein, U. T., 2014. Linsieme faunistico del gia-
cimento, in: Muttillo, B., Lembo, G., Peretto,
C. (Eds.), Linsediamento a bifacciali di Guado
San Nicola, Monteroduni, Molise, Italia. An-
nali dell'Universita degli Studi di Ferrara, Sez.
Museologia Scientifica e Naturalistica, Ferrara,
pp. 59-78.

SALADIE, P., Huguet, R., Diez, C., Rodriguez-Hi-
dalgo, A., Carbonell, E., 2013. Taphonomic
modifications produced by modern brown
bears (Ursus arctos). International Journal of
Osteoarchaeology 23, 13-33.

SANTONJA, M., Villa, P, 1990. The Lower Paleo-
lithic of Spain and Portugal. Journal of World
Prehistory 4, 45-94.

SANTONJA, M., Pérez-Gonzilez, A., Panera, J., Ru-
bio-Jara, S., Sesé, C., Soto, E., Sdnchez-Rome-

ro, L., 2014. Ambrona and Torralba archaeolo-
gical and palacontological sites, Soria Province,
in: Sala, R. (Ed.), Pleistocene and Holocene
hunter-gatherers in Iberia and the Gibraltar
Strait: the current archaeological record. Uni-
versidad de Burgos, Burgos, pp. 517-527.

SanTuccl, E., Marano, E, Cerilli, E., Fiore, I,
Lemorini, C., Palombo, M. R., Anzidei, A.
P, Bulgarelli, G. M., 2016. Palacoloxodon ex-
ploitation at the Middle Pleistocene site of La
Polledrara di Cecanibbio (Rome, Italy). Qua-
ternary International 406, 169-182.

ScHick, K., Toth, N., 1993. Making silent stones
speak. Human evolution and the dawn of
technology. Simon & Schuster, New York.

ScoTT, B., Bates, M., Bates, R., Conneller, C.,
Pope, M., Shaw, A., Smith, G., 2014. A new
view from La Cotte de St Brelade, Jersey. Anti-
quity 88, 13-29.

ScoTT, K., 2001. Late Middle Pleistocene mam-
moths and elephants of the Thames Valley, Ox-
fordshire, in: Cavarreta, G., Gioia, P, Mussi,
M., Palombo, M. R. (Eds.), The world of ele-
phants - 1* International Congress. Consiglio
Nazionale delle Ricerche, Rome, pp. 247-254.

SEGRE, A., Ascenzi, A., 1984. Fontana Ranuccio:
Italy’s earliest Middle Pleistocene hominid site.
Current Anthropology 25, 230-233.

SERANGELI, J., Rodrfguez—Alvarez, B., Tucci, M.,
Verheijen, 1., Bigga, G., Bohner, U., Urban, B.,
van Kolfschoten, T., Conard, N. J., 2018. The
Project Schéningen from an ecological and
cultural perspective. Quaternary Science Re-
views 198, 140-155.

SERANGELI, J., Altamura, E, Verheijen, 1., Rodri-
guez Alvarez, B., Tucci, M., Krahn, K., Ur-
ban, B., Lehmann, J., Briihl, E., Conard, N. J.,
2021. Update about the elephants of Schénin-
gen, 62™ Annual Meeting of the Hugo Ober-
maier-Society. Hugo Obermaier-Gesellschaft
fur Erforschung des Eiszeitalters und der
Steinzeit e.V., Brno, pp. 90-91.

SMITH, G. M., 2015. Neanderthal megafaunal ex-
ploitation in Western Europe and its dietary
implications: A contextual reassessment of La



96

GEORGE E. KONIDARIS, VANGELIS TOURLOUKIS

Cotte de St Brelade (Jersey). Journal of Hu-
man Evolution 78, 181-201.

SPETH, J. D., 2010. The paleoanthropology and
archacology of big-game hunting. Protein, fat,
or politics? Springer, Dordrecht.

SOLODENKO, N., Zupancich, A., Cesaro, S. N.,
Marder, O., Lemorini, C., Barkai, R., 2015.
Fat residue and use-wear found on Acheulian
biface and scraper associated with butchered
elephant remains at the site of Revadim, Israel.
PLoS ONE 10, e0118572.

STANFORD, D., Bonnichsen, R., Morlan, R. E.,
1981. The Ginsberg experiment: modern and
prehistoric evidence of a bone-flaking techno-
logy. Science 212, 438—440.

STOKKE, S., du Toit, J. T., 2002. Sexual segregation
in habitat use by elephants in Chobe National
Park, Botswana. African Journal of Ecology 40,
360-371.

Titov, V. V., Golovachev, M. V., 2017. The ske-
leton of mammoth Mammuthus trogontherii
cf. chosaricus Dubrovo, 1966 from terminal
Middle Pleistocene of the Lower Volga re-
gion (Russia). Russian Journal of Theriology
16, 15-29.

TourLoukis, V., Thompson, N., Panagopoulou,
E., Giusti, D., Konidaris, G. E., Karkanas, P,
Harvati, K., 2018. Lithic artifacts and bone
tools from the Lower Palaeolithic site Marat-
housa 1, Megalopolis, Greece: Preliminary re-
sults. Quaternary International 497, 47-64.

TREVES, A., Palmqvist, P, 2007. Reconstructing
hominin interactions with mammalian car-
nivores (6.0-1.8 Ma), in: Nekaris, K. A. I,
Gursky, S. G. (Eds.), Primates and their preda-
tors. Springer, New York, pp. 355-381.

TSOUKALA, E., Mol, D., Pappa, S., Vlachos, E., van
Logchem, W., Vaxevanopoulos, M., Reumer,
J., 2011. Elephas antiquus in Greece: new finds
and a reappraisal of older material (Mammalia,
Proboscidea, Elephantidae). Quaternary Inter-
national 245, 339-349.

TURNER, A., 1992. Large carnivores and earliest
European hominids: changing determinants
of resource availability during the Lower and

Middle Pleistocene. Journal of Human Evolu-
tion 22, 109-126.

TURNER, E., 1997. Ariendorf. Quaternary deposits
and Palaeolithic excavations in the Karl Schnei-
der gravel pit. Jahrbuch des Rémisch-Germani-
schen Zentralmuseums Mainz 44, 3—191.

VALENSI, P., de Lumley, H., Beden, M., Jour-
dan, L., Serre, E, 2011. Les faunes de grands
mammiferes des formations du Pléistocene
moyen du site Acheuléen de Terra Amata, in:
de Lumley, H. (Ed.), Terra Amata, Tomme II.
CNRS Editions, Paris, pp. 41-293.

VALLVERDU, J., Saladié, P, Rosas, A., Hugu-
et, R., Cdceres, 1., Mosquera, M., Garcia-
Tabernero, A., Estalrrich, A., Lozano-Fern-
4ndez, L., Pineda-Alcal4, A., Carrancho, A.,
Villalain, J. J., Bourlés, D., Braucher, R.,
Lebatard, A., Vilalta, J., Esteban-Nadal, M.,
Bennasar, M. L., Bastir, M., Lépez-Polin, L.,
Oll¢, A., Vergés, J. M., Ros-Montoya, S.,
Martinez-Navarro, B., Garcia, A., Marti-
nell, J., Expésito, 1., Burjachs, E, Agusti, J.,
Carbonell, E., 2014. Age and date for early
arrival of the Acheulian in Europe (Barranc
de la Boella, la Canonja, Spain). PLoS ONE
9, e103634.

VAN HETEREN, A. H., 2011. Masticatory adapta-
tions of extant and extinct Ursidae: an assess-
ment using three-dimensional geometric mor-
phometrics. Ph.D. dissertation, University of
Roehampton, London.

VAN VALKENBURGH, B., 1988. Trophic diversity
in past and present guilds of large predatory
mammals. Paleobiology 14, 155-173.

VAN VALKENBURGH, B., 2001. The dog-eat-dog
world of carnivores. A review of past and
present carnivore community dynamics, in:
Stanford, C. B., Bunn, H. T. (Eds.), Meat-ea-
ting and human evolution. Oxford University
Press, Oxford, pp. 101-121.

VAN VALKENBURGH, B., Hayward, M. W., Ripp-
le, W. J., Meloro, C., Roth, V. L., 2016. The
impact of large terrestrial carnivores on Pleis-
tocene ecosystems. Proceedings of the Natio-
nal Academy of Sciences 113, 862-867.



PROBOSCIDEA-HOMO INTERACTIONS IN OPEN-AIR LOCALITIES

97

VENDITTI, F., Nunziante-Cesaro, S., Parush, Y.,
Gopher, A., Barkai, R., 2019. Recycling for a
purpose in the late Lower Paleolithic Levant:
use-wear and residue analyses of small sharp
flint items indicate a planned and integrated
subsistence behavior at Qesem Cave (Israel).
Journal of Human Evolution 131, 109-128.

VILLA, P., 1990. Torralba and Aridos: elephant ex-
ploitation in Middle Pleistocene Spain. Jour-
nal of Human Fvolution 19, 299-309.

VILLA, P., Soto, E., Santonja, M., Pérez-Gonzi-
lez, A., Mora, R., Parcerisas, ., Sesé, C., 2005.
New data from Ambrona: closing the hunting
versus scavenging debate. Quaternary Interna-
tional 126-128, 223-250.

WEBER, T., 2000. The Eemian Elephas antiquus
finds with artefacts from Lehringen and Gro-
bern: are they really killing sites? Anthropolo-
gie et Préhistoire 111, 177-185.

WENBAN-SMITH, F. (Ed.), 2013. The Ebbsfleet ele-
phant. Excavations at Southfleet Road, Swan-
scombe in advance of High Speed 1, 2003—4.
Oxford Archaeology, Oxford.

WENBAN-SMITH, F., this volume. The essential ele-
phant: northwest European hominin adaptati-
ons through the Middle-Late Pleistocene and
Neanderthal extinction.

WERDELIN, L., 1996. Carnivoran ecomorpholo-
gy: a phylogenetic perspective, in: Gittleman,
J. L. (Ed.), Carnivore behavior, ecology, and
evolution, volume 2. Cornell University Press,
Ithaca, NY, pp. 582-624.

WERDELIN, L., Lewis, M. E., 2013. Temporal
change in functional richness and evenness in
the Eastern African Plio-Pleistocene carnivo-
ran guild. PLoS ONE 8, ¢57944.

YASUuOKA, H., this volume. Sharing elephant

meat and the ontology of hunting among
the Baka hunter-gatherers in the Congo Ba-
sin rainforest.

YRAVEDRA, J., Dominguez-Rodrigo, M., Santonja,
M., Pérez-Gonzilez, A., Panera, J., Rubio-Jara,
S., Baquedano, E., 2010. Cut marks on the
Middle Pleistocene elephant carcass of Aridos
2 (Madrid, Spain). Journal of Archaeological
Science 37, 2469-2476.

YRAVEDRA, J., Rubio-Jara, S., Panera, J., Uribelar-
rea, D., Pérez-Gonzélez, A., 2012. Elephants
and subsistence. Evidence of the human ex-
ploitation of extremely large mammal bones
from the Middle Palaeolithic site of PRERE-
SA (Madrid, Spain). Journal of Archaeological
Science 39, 1063-1071.

YRAVEDRA, J., Panera, ]., Rubio-Jara, S., Man-
zano, ., Expésito, A., Pérez-Gonzilez, A.,
Soto, E., Lépez-Recio, M., 2014. Neanderthal
and Mammuthus interactions at EDAR Cule-
bro 1 (Madrid, Spain). Journal of Archaeologi-
cal Science 42, 500-508.

YRAVEDRA, J., Rubio-Jara, S., Panera, J., Mar-
tos, J. A., 2019. Hominins and proboscideans
in the Lower and Middle Palaeolithic in the
Central Iberian Peninsula. Quaternary Inter-
national 520, 140-156.

ZuPANCICH, A., Solodenko, N., Rosenberg-Ye-
fet, T., Barkai, R., 2018. On the function of
late Acheulean stone tools: new data from
three specific archaeological contexts at the
Lower Palaeolithic site of Revadim, Israel. Lit-
hic Technology 43, 255-268.

Zutovskl, K., Barkai, R., 2016. The use of ele-
phant bones for making Acheulian handaxes:
a fresh look at old bones. Quaternary Inter-
national 406, 227-238.



98

GEORGE E. KONIDARIS, VANGELIS TOURLOUKIS

LocALITY AGE (kA) | MIS SETTING TAXON MNI GENDER | ONTOGENETIC AGE
1. | Fuente Nueva-3, ULS | ~1300 fluvio-lacus- M. meridionalis | 1 female adult (60)
I (c. ll.1) trine
2. | Barranc de la Boella, 960-780 fluvio-deltaic M. meridionalis | 2 1 adult (30), 1 juvenile
Pit 1, level 2
3. | Gesher Benot Ya'aqov, | 780 19 lacustrine P. antiquus 1 female? | at least subadult
Layer II-6 L1
4. | Notarchirico, levels 670-610 |16 fluvial P. antiquus 1 male subadult
A-A1-B
5. | Ficoncella ~500 13 fluvial P. antiquus 1 male adult
6. | Malagrotta ~516 13 P. antiquus
7. | Betchatow ~500 fluvial M. trogontherii | 1
8. | Marathousa 1 ~500-400 | 12/11 | lacustrine P. antiquus 2 male adult (~60)
9. | Ebbsfleet, Phase 6 ~425-375 | 11 lacustrine P. antiquus 1 male adult (43-49)
10. | Castel di Guido 412 11 fluvio-lacus- P. antiquus 11 10 adults, 1 juvenile
trine
11. | Fontana Ranuccio ~400 11 fluvio-lacus- P. antiquus
trine
12. | Kdrlich-Seeufer 396+20 11 lacustrine P. antiquus 8 juvenile to adult (sub-
adults/adults prevail)
13. | Aridos 1 380+45 11 fluvial P. antiquus 1 female adult
14. | Aridos 2 ~380 11 fluvial P. antiquus 1 male adult
15. | Ambrona, AS3 >350 11 fluvio-lacus- P. antiquus 3 male adult
trine
16. | Terra Amata (all 11 coastal P. antiquus 13 juvenile to adult
levels) (juveniles prevail)
17. | La Polledrara 325 9 fluvio-palus- P. antiquus >25 males adults prevail
trine prevail
18. | Schoningen ~300 9 lacustrine P. antiquus >10
19. | Biltzigsleben 11 0or 9 | fluvial P. antiquus
or7
20. | Revadim Quarry 500—300 fluvial P. antiquus 6
21. | Ranville 230-205 |7 karstic P. antiquus 1 subadult
(secondary)
22. | Torralba ~200 7 fluvial P. antiquus
23. | Stanton Harcourt ~200 7 fluvial M. trogontherii?,
P. antiquus
24. | Casal de’ Pazzi 270-250 |7 fluvial P. antiquus
25. | Poggetti Vecchi ~171 7/6 lacustrine P. antiquus 7 female juvenile (1-8), subadults-
and male | adults (14—>40)
26. | Ariendorf 2 8 or6 |aeolian loess Mammuthus sp. | 2 subadult (15-18)
27. | Cava Campitello 206-201? | 7? fluvial P. antiquus 1 female subadult (18-20)
28. | La Cotte de St Brelade, 6 fissure M. primigenius | 7/11 adult
Layers 3 & 6.1 (3/6.1)
29. | PRERESA 270-169 |6 fluvial Elephantidae 1
indet.
30. | Bollschweil 198-131 |6 loess M. primigenius | 6 juvenile to adult
31. | Arriaga lla 6-5 fluvial P. antiquus 1 female adult
32. | Neumark Nord 1 ~120 se lacustrine P. antiquus ~70 males adults prevail
prevail
33. | EDAR Culebro 1 ~120 5e fluvial Mammuthus sp. | 1 male subadult
34. | Lehringen ~120 5e lacustrine P. antiquus 1 adult (45)
35. | Grobern ~120 5e lacustrine P. antiquus 1 male adult (35-40)
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SKELETAL ELEMENTS DIRECT CUT-MARKED CUTMARK PURPOSE INDIRECT
(ELEPHANTIDAE) EVIDENCE ELEMENT EVIDENCE
1. | 1 partial skeleton LA
2. | 1 partial skeleton, 1 neonatal tooth ™M ribs defleshing LA, RF, UWA
3. | cranium, tusk, molar fragments BE LA, WA
4. | 1 partial skeleton BE?, HF? LA, HR
(long bone)
5. | 1 partial skeleton LA, RF, UWA
6. | bone fragments, molar PBA LA, BA
7. |rib M rib filleting
8. | 1 partial skeleton and other bones/teeth | CM, PBA tibia and astragalus | disarticulation, defles- | LA, BA, RF
(skeleton), rib hing, peeling
9. |1 partial skeleton LA, RF
10. | 1 partial skeleton and other elements CM, HF, PBA ribs and long bone LA, BA
diaphyses
11. | several elements PBA LA, HR, BA
12. | several bones/teeth LA, RF
13. | 1 partial skeleton LA, RF, UWA
14. | 1 partial skeleton ™M ribs, scapula evisceration (ribs), LA, UWA
filleting (scapula)
15. | 1 partial skeleton and other elements CM, HF (femur) cranium (premaxilla) LA
16. | 500 elements LA, BA
17. | 3 partial skeletons and other bones/teeth | HF, PBA LA, RF, UWA, BA, HR
18. | 1 partial skeleton and other bones/teeth | PBA? LA, BA, UWA, WA
19. | several bones CM, PBA LA, HR, BA
20. | 155 bones and teeth CM, PBA ribs, scapula filleting LA, BA
21. | 1 partial skeleton LA
22. | several bones CM, PBA fragment LA
23. | several bones/teeth LA
24. | tusks/bones PBA LA
25. | 292 bones and teeth PBA LA, WA, BA
26. | several bones/teeth LA, RF
27. | 1 partial skeleton LA
28. | 241 (Layer 3) and 168 (Layer 6.1) CM, BE including scapula, LA
elements femur
29. | 1 partial skeleton CM, HF 6 diaphyses LA, RF
fragments
30. | 229 bones and teeth LA
31. | 1 partial skeleton cm? rib LA
32. | >1500 elements, several partial skeletons LA
33. | 1 partial skeleton HF (humerus) LA
34. | 1 partial skeleton WW LA, RF
35. | 1 partial skeleton LA, UWA
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LARGE CARNIVORES

CARNIVORE GNAWING
(ON ELEPHANT BONES)

CARNIVORE
COPROLITES

OTHER LARGE MAMMALS

1. | Lynxcf. pardinus, Pachycrocuta brevirostris, Canis yes (Pachycro- | Can, Mu, Rh, Eq, Hi, Bo, Ce
mosbachensis, Lycaon lycaonoides, Ursus etruscus cuta)

2. | + (tooth marks from a medium-large carnivore on a Ce, Eq
cervid's antler)

3. | + (carnivore modifications on 2 mammal bones) Can, Hi, Ce, Bo

4. Su, Ce, Bo
Hyanidae indet.? (based on coprolite) vertebrae, pelvis yes (Crocuta?) | Eq, ?Hi, Ce, Bo

6. | Canis sp. Eq, Rh, Su, Hi, Ce, Bo, Cas

7= Ce

8. | Canis sp. vertebra, not of the Cer, Fe, Can, Mu, Hi, Ce, Bo,

skeleton Cas

9. Mu, Rh, Su, Ce, Bo, Cas

10. | Panthera leo, Canis lupus Eq, Rh, Su, Hi, Ce, Bo

11. | Panthera leo, Crocuta crocuta, Canis mosbachensis, Cer, Eq, Rh, Su, Hi, Ce, Bo, Cas
Ursus deningeri

12. | Panthera leo, Hyaenidae indet. (based on tooth vertebrae Eq, Su, Ce, Bo
marks)

13. | Canidae indet. Su, Hi, Ce, Bo, Cas

14. | Hyaenidae indet. (based on tooth marks) humerus

15. | Panthera leo Eq, Ce, Bo

16. | Ursus arctos Rh, Su, Ce, Bo

17. | Canis lupus Cer, Can, Eq, Rh, Su, Ce, Bo

18. | Homotherium latidens, Panthera leo?, Canis lupus, | yes Can, Mus, Eq, Rh, Su, Ce, Bo,
Ursus thibetanus, Ursus deningeri-spelaeus Cas

19. | Panthera leo, Crocuta crocuta, Canis lupus, Ursus Cer, Fe, Can, Mu, Eq, Rh, Su,
deningeri-spelaeus Ce, Bo, Cas

20. | Hyaenidae indet. rib, pelvis, mandible Fe, Eq, Su, Ce, Bo

21. | Canis lupus Can, Eq, Rh, Ce, Bo

22. | + (carnivore modifications on several mammal rib, phalanx Eq, Rh, Hi, Bo, Ce
bones)

23. | Panthera leo, Ursus arctos, Canidae indet., Eq, Bo, Ce
Hyaenidae indet.

24. | Crocuta crocuta, Canis lupus Eq, Rh, Su, Hi, Ce, Bo

25. | Crocuta crocuta, Ursus deningeri-spelaeus juvenile mandible, vertebrae, | yes Ce, Bo

rib, ulna, humerus, femur

26. | Canis lupus ribs Eq, Rh, Ce, Bo

27.

28. | Canis lupus, Ursus sp. yes Can, Eq, Rh, Ce, Bo

29. | Lynx pardinus, Canis lupus Can, Mu, Eq, Ce, Bo

30. | Ursus sp. Eq, Rh, Ce, Bo

31. Eq, Rh, Ce, Bo

32. | Panthera leo, Crocuta crocuta, Canis lupus, Ursus vertebrae, ribs, several limb | yes (Crocuta) Can, Mu, Rh, Ce, Bo
spelaeus bones

33. Eq, Ce

34. | Canis lupus, Ursus cf. arctos Fe, Eq, Rh, Ce, Bo, Cas

35. | + yes Rh, Ce
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NUMBER OF LITHICS

TECHNO-COMPLEX/CULTURAL
PERIOD

LITHIC RAW MATERIALS

1. |17 core-and-flake limestone; flint; local procurement
2. |125 core-and-flake; 1 LCT chert; schist; quartz; sandstone; granite; quartzite; local procu-
rement
3. | 62935 Acheulean (Large-Flake-Acheulian) | flint; basalt; limestone; probably local procurement
(2228 >20mm)
4. |42 core-and-flake & Acheulean limestone; flint; quartzite; local procurement
409 (129 >5mm) ,small-tool” production flint; chalcedony; quartz; limestone; probably local rocurement
6. | 601 core-and-flake (incl. pebble-tools) limestone; flint
7.
8. | 1876 (390>15mm) core-and-flake; ,,small-tool” produc- | radiolarite; flint; limestone; quartz; local procurement
tion
9. |77 (65>20mm) core-and-flake (,,Clactonian’) flint; local procurement
10. | 292 Acheulean; pebble-tools & small flint; limestone; lava; calcareous silt; sandstone; quartz; pumice
flake-tools
11. |>150 5 LCTs & ,,small-tool” production flint; lava; limestone
12. | 146 core-and-flake & Acheulean quartzite; quartz; siliceous slate; chert
13.|331 Acheulean flint; quartzite; local procurement
14. | 34 Acheulean flint; chert; quartzite; local
15. (72 Acheulean flint; limestone; quartzite; quartz; local & distant procurement
16. | >68000 Acheulean flint; limestone
17. | ~600 ,Small-tool” production limestone; flint
18. | ~2000 core-and-flake flint
19. ,Small-tool"” production flint; chert; local procurement
20. | 984 (Locality 21); ,few” | Acheulean flint
(Locality 31)
21. | >300 early Middle Palaeolithic flint, sandstone, quartz; local procurement
22. (887 Acheulean flint; quartzite; quartz; limestone
23. 19 n/d flint, quaartzite
24. | ~1700 Acheulean flint; limestone
25. | Unit 2: 827 early Middle Palaeolithic chert; radiolarite; quartzite; local procurement
26. |37 early Middle Palaeolithic quartz; quartzite; silicious slate
27. 13 n/d flint
28. | 1185 (Layer 3); 95 Middle Palaeolithic flint
(Layer 6.1)
29. | 754 n/d flint; quartz
30. | 12 n/d (Middle or Lower Palaeolithic?) chert, quartz, quartzite, amphibolite, siliceous slate
31. 143 Acheulean/early Middle Palaeolithic? | flint; local procurement
32. Middle Palaeolithic flint; local procurement
33. 243 n/d flint; local procurement
34. | 27 Middle Palaeolithic flint
35. | 26 Middle Palaeolithic flint




102 GEORGE E. KONIDARIS, VANGELIS TOURLOUKIS

NOTES ON LITHIC ASSEMBLAGE

1. | uni-, bi- or poly-facially reduced; bipolar; flakes >30mm rare; aim of debitage: production of small flakes

2. | simple flakes; few retouched tools; 1 LCT: pick; 3 hammerstones, 7 cobbles as percussors, 3 cores

3. | several red. methods, incl. Levallois, discoidal, cores-on-flakes; high freq. of small retouched tools on flint

4. | freehand & bipolar; diversified but poorly standardized artifacts; bifaces; pebbles; core-and-flake tools

5. | 2 different reduction sequences for flint & limestone; high number of retouch & confection flakes

6. | multi- and bi-directional cores; 1 handaxe?

7.

8. | freehand & bipolar, expedient knapping; tool manufacture, use, maintenance; diverse tool-kit; backing

9. | ad hoc reduction; multi- and alternate platform cores; flake-tools; on-site knapping

10. | mono- and bi-facial core-tools; few flake-tools

11. | high number of retouched tools (mostly scrapers); bifaces, cores, choppers, small flakes

12. | cores: uni- and bi-facial, 1 bipolar; very few retouched pieces; bifaces

13. | Levallois cores & flakes; 2 biface tip-resharpening flakes; on-site knapping of 16 cores and 3 choppers

14. | quartzite biface & cleaver maybe imported

15. | small-tools on flakes; 2 bifaces

16. | bifaces; choppers/chopping tools; diverse toolkit; ,,complete” reduction sequences

17. | cores on pebbles & flakes: unidirectional, centripetal; bipolar; core-tools, fragmented & atypical retouched tools, composite tools
frequent

18. | imported tools & retouching; unstandardized flakes; opportunistic use of natural spalls as blanks; hard+soft hammer; no cores

19. | cores: unifacial, uni-&bi-directional, alternate flaking, , discoidal”; backed & pointed tools, notches, bifacially-retouched points

20. | LCTs together with small-sized tools; 1-, 2 or multi-platform cores, ,,prepared” cores with hierarchical surfaces; flaked-flakes
(recycled)

21. | ad hoc working of imported cores (1 Levallois); handaxe reduction and subsequent export

22. | discoidal cores

23. | 5 handaxes, 1 core-on-flake; rolled, weathered; artifacts may be non-contamporaneous

24. | scrapers, notches, denticulates, core-tools, 1 handaxe

25. | cores on flakes & pebbles, unidirectional; scrapers, notches, choppers; on-site retouching; low standardization; no prepared cores

26. | unmodified flakes, cores, core frag.; no prepared cores

27. | unretouched flakes with adhesives indicating hafting; centripetal flaking

28. | Layer 3: small discoidal cores, little Levallois flaking; on-site tool resharpening and recycling

29. | mostly unretouched flakes; tools: retouched flakes, denticulates, composite tools

30. | 1 handaxe

31. | cores; bifaces; choppers; flakes; scrapers

32. | prepared cores (incl. discoidal, Levallois), flaked-flakes; elongated flake-tools, notches, denticulates, pointed, scrapers

33. | cores: discoidal, bifacial, polyhedric; high percentage of knapping debris and simple flakes (incl. resharpening flakes)

34. | refits; flakes produced from prepared cores

35. | lithics not produced on the spot; mostly large unretouched flakes, probably from prepared cores (discoid?)
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BONE ARTIFACTS

INTERPRETATION

1. competion between humans and hyenas for mammoth exploitation
2. butchering event of a mammoth carcass
3. butchery site; inversion of the cranium and deliberate breakage for brain extraction
4. butchering event including possible utilization of soft parts of the cranium; association between
lithic artefacts and bones not clearly demonstrated
5. the carcass was possibly partially trapped in floodplain sediments; alternating human and
carnivores exploitation
6. | mainly on megafauna; 1 biface, 4 lithic (and faunal?) material most likely in secondary context (fluvial): causal association
scrapers, 1 end-scraper between lithics and fossils is equivocal
7. secondary context, fluvial bone transport
8. | flakes, flake-tools, mimicking lithics knapping events in the vicinity of a lake shore and exploitation of large mammals including
(size, form); percussor elephants
9. on-the-spot manufacture of stone tools to butcher the elephant
10. | on diaphyses of bovids, equids, complex palimpsest with natural transport of bones, frequent human activities for exploitation
elephants; total N=366-372: bifaces of meat, marrow and tool production
(99), specimens with wear traces (142),
various flake-tools & scrapers (125)
11. | mainly on elephant bones, but also
horse, bovid, deer; great variety in
form, shape and size of bone tools, incl.
handaxes
12. complex site formation processes; palimpsest involving human activities in the vicinity of a lake
13. exploitation of elephant carcass
14. exploitation of elephant carcass
15. natural deposition with regular exploitation by humans
16. | retoucher short-term visits and more sustained human occupation; red deer hunting and carcasses trans-
portation, young elephants transported (hunted?)
17. | minimum 8: scrapers, denticulates, elephants were trapped in muddy sediments and exploited by humans
specimens with uni- & bifacial flaking
18. | ~100: retouchers, percussors, anvils, | hunting and local exploitation of a wide range of herbivores, most notably horses; carnivore
used/smoothened-tip tools modifications also present
19. | minimum 1 handaxe; minimally to association of fauna and lithics most likely fortuitous due to reworking by various site
heavily flaked specimens formation processes
20. | elephant bones: a wedge-like tool exploitation of elephant carcass(es?) (Loc. 21, 317?); causal association with anthropogenic
with smoothed edge; tools shaped on | material unconfirmed (e.g, Loc. 2, 3, 30, 257, 317)
flakes, possible bifacial flaking
21. exploitation of elephant carcass, whose meat-bearing elements are missing and transported
elsewhere; collapse of the primary context into the karstic fissure
22. | 2 bifacially flaked elephant bones alternating of human activity and natural events
23. secondary, fluvial context: no causal association of artifacts and fauna
24. | 1 specimen with truncated end & possibly natural accumulation with no causal association between lithics and fauna
unidirectional scars
25. | ~15 flakes; retouched fragments; the elephants died by a natural cause and were butchered soon after their death
specimens with signs of abrasion
26. humans killed a weakened animal or exploited an already died individual
27. elephant exploitation cannot be demonstrated
28. long-term Neanderthal occupation site used strategically, commanding a hunting locale, perio-
dically being abandoned; original game drive locality/kill-site interpretation questioned
29. exploitation of proboscidean carcass for meat and marrow
30. humans contributed to the faunal accumulation, but not definitive causal assocciation between
lithic artifacts and fauna (reworked sediments)
31. possible human exploitation of the carcass
32. several partly articulated skeletons of a wide range of animals, occasionally associated with
lithic artefacts; carnivore and human exploitation of herbivores
33. exploitation of a mammoth carcass including acquisition of bone marrow
34. hunting and butchery site
35. humans either killed an already weakened by disease individual or took advantage of an

already deceased individual
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Appendix 3.1: Summary table with all studied Proboscidea-Homo localities of western Eurasia and the examined parameters.

Direct and indirect evidence: BA, (non-proboscidean) bone artifact; BE, brain extraction; CM cut marks; HF, human-made fracture;
HR, human remains; LA, lithic artifacts; PBA, proboscidean bone artifact; RF, refitting of lithic artifacts; UWA, use-wear analysis; WA,
wooden artifacts; WW, wooden weapons.

Fauna: Bo, Bovidae; Can, Canidae (Vulpes); Ce, Cervidae, Cer, Cercopithecidae (Macaca); Eq, Equidae; Fe, Felidae (Felis); Hi, Hippopota-
midae; Mu, Mustelidae (except of Gulo); Rh, Rhinocerotidae; Su, Suidae; megafauna is marked with bold letters.

Techno-complex and lithic raw material: nd, not defined; limestone refers to siliceous and non-siliceous limestone.

Selected references for localities (see also references therein): 1, Barsky et al.,, 2010; Espigares et al., 2013; 2, Vallverdu et al., 2014;
Mosquera et al., 2015; 3, Goren-Inbar et al.,, 1994, 2017; Rabinovich and Biton, 2011; 4, Piperno and Tagliacozzo, 2001; Moncel et al.,
2019; 5, Aurelietal, 2015, 2016; 6, Cassoli et al,, 1982; Marra et al., 2018; Ceruleo et al,, 2019; 7, Pawtowska et al.,, 2014; 8, Konidaris
et al, 2018; Panagopoulou et al., 2018; Tourloukis et al., 2018; 9, Wenban-Smith, 2013; 10, Boschian and Sacca, 2010, 2015; Sacca,
2012; Marra et al., 2018; 11, Segre and Ascenzi, 1984; Mussi, 2002; 12, Gaudzinski et al., 1996; Gaudzinski, 1998; 13, Villa, 1990;
Santonja and Villa, 1990; Yravedra et al,, 2010, 2019; 14, Santonja and Villa, 1990; Yravedra et al.,, 2010; 15, Santonja and Villa, 1990;
Villa et al, 2005; Santonja et al., 2014, 16, Valensi et al,, 2011; Moigne et al., 2016; 17, Anzidei et al., 2012; Santucci et al,, 2016; 18,
Julien et al, 2015; Serangelietal, 2018, 2021; 19, Mania et al,, 1997; Briihl, 2003; Miiller and Pasda, 2011; Brasser, 2017; 20, Marder
et al, 2011; Rabinovich et al.,, 2012; Solodenko et al., 2015; Zupancich et al,, 2018; 21, Cliquet, 2008; 22, Santonja and Villa, 1990;
Villa et al, 2005; Santonja et al., 2014; Pineda and Saladié, 2019; 23, Scott, 2001; 24, Anzidei, 2001; Mussi, 2002; Marra et al,, 2018;
25, Aranguren et al., 2019; 26, Turner, 1997; 27, Mazza et al., 2006; 28, Scott et al., 2014, Smith, 2015; 29, Yravedra et al,, 2012;
Yravedra et al., 2019; 30, Conard and Niven, 2001; 31, Panera et al.,, 2014; Yravedra et al., 2019; 32, Briihl and Laurat, 2010; Palombo
et al, 2010; Diedrich, 2014, 33, Panera et al.,, 2014; Yravedra et al.,, 2014; 34 and 35, Weber, 2000; Gaudzinski, 2004.

LocALITY CouNTRY | AGE (kA) | MIS SPECIES
1. Barranco Leon, Level D Spain ca. 1400 Hippopotamus antiquus
2. | Vallparadis? Spain ca. 1000 Hippopotamus antiquus
3. | Vallparadis? Spain ca.1000 Stephanorhinus hundsheimensis
4. | Boxgrove England ca. 500 13 Stephanorhinus sp.
5. Marathousa-2 Greece 500-400? Hippopotamus antiquus
6. | Caune de I'Arago, Level F | France 392+43 12 Stephanorhinus hemitoechus
7. | Guado San Nicola [taly ca. 360 11/10 | Stephanorhinus kirchbergensis
8. | Biltzigsleben Germany 11 or | Stephanorhinus hemitoechus/S. kirchbergensis
9or7
9. | Biache-Saint-Vaast France 7 Stephanorhinus hemitoechus/S. kirchbergensis
10. | La Cotte de St Brelade England 7-6 Coelodonta antiquitatis
11. | Taubach Germany | ca.120 Se Stephanorhinus kirchbergensis
12. | Bolomor Cave, level IV Spain ca. 120 Hippopotamus amphibius

Appendix 3.2: European Early—Middle Pleistocene localities (both open-air and cave ones) with reported cut marks on rhinoceroses
and hippopotamuses. References: 1, Espigares et al,, 2019; 2 and 3, Martinez et al., 2010, but see Madurell-Malapeira et al., 2012;
4, Roberts and Parfitt, 1999; 5, Konidaris et al., 2019; 6, Chen and Moigne, 2018; 7, Sala et al,, 2014; 8, 9, Brasser, 2017; Auguste,
1995; 10, Smith, 2015; 11, Bratlund, 2000 ; 12, Blasco and Fernandez Peris, 2012.
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ABSTRACT

The human-elephant interactions during the
Lower Palaeolithic are an intriguing issue that has
been the subject of several studies, however, the
multifaceted aspects of the interaction dynam-
ics are still imperfectly known and divide most
of the researchers dealing with this topic. Vari-
ous sources of evidence point out the contem-
poraneous presence of Palaeolithic humans and
proboscideans during the Early and early Mid-
dle Pleistocene of Africa and Eurasia in different
ecosystems, environments and climatic contexts.
This research aims to scrutinize the role (if any)
that non-cultural related factors, such as environ-
mental context, resource availability and fauna
functional diversity, may have had in regulating
the human-elephant interactions from -1.5-1.4
Ma to 80 ka (approximately MIS 49 to MIS 5),
focusing mainly on the Lower Palaeolithic. We

analyze by means of some multivariate statisti-
cal analyses (cluster analysis, neighbour joining
clustering method, PCA) the environmental con-
text and the human behavior at main sites from
the Mediterranean area (North Africa, Arabian
Peninsula and Southern Europe), as well as at a
few selected Western and Eastern European sites,
where butchering activities on elephant carcass-
es have been firmly documented. The obtained
results suggest that: i) the butchery behavior
did not substantially change in the course of the
late Early and Middle Pleistocene; ii) during the
Lower Palaeolithic the human-elephant interac-
tions were more affected by chance rather than
by cultural/environmental factors; iii) during the
Late Pleistocene, conversely, the exploitation of
mammoth carcasses was more related to a hunt-
ing activity, selectively targeted to young individ-
uals, although other large games were preferred at
least by Neanderthal hunters.

@:{‘I&Iﬁ] Konidaris, G. E., Barkai, R., Tourloukis, V., Harvati, K. (Eds.), Human-elephant interactions: from past to present.
[ T(ibingen University Press, Tiibingen 2021. http://dx.doi.org/10.15496/publikation-55604
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4.1 INTRODUCTION

“.... In the forest lashed by the great rain
Father elephant walks heavily, baou, baou,
careless, without fear, sure of his strength...”
(Tracking Father Elephant, translated by Bowra,
1962).

An extraordinary diversity of species, from very
specialized to highly ecologically flexible, originat-
ed in the course of the long and complex evolu-
tionary history of the polyphyletic and polymorph
proboscidean group, which originated in North
Africa about 60 million years ago (Gheerbrant,
2009). Proboscidean taxa, including the subfami-
ly Elephantinae, have inhabited the most different
environments, such as rain forests, deserts, tundra,
savannah, grasslands and bush lands. The higher
ecological flexibility a species had, the wider its
geographical range was, sometimes attaining a very
wide geographic distribution, as in the case for in-
stance of the woolly mammoth Mammuthus primi-
genius (Kahlke, 2015).

The capacity of adaptation, dispersal and diffu-
sion of proboscidean representatives were to some
extent similar to the most recent primates and per-
haps archaic humans. During the Pleistocene for
instance, the recurring climate changes triggered
significant modifications in the structure of eco-
systems, and the mammal fossil record documents
a complex history of dispersal events and species
turnovers. The dispersal processes involved differ-
ent human and proboscidean species. As a result,
the geographic range of hominins (Hominina) and
proboscideans (i.e., some representative of Mam-
mutidae, Anancinae, Stegodontidae and Elephan-
tidae, in particular elephants belonging to the tribe
Elephantini —Palaeoloxodon, Mammuthus and El-
ephas, as regards to Eurasia) frequently overlapped
under a variety of environmental conditions, in-
cluding even very peculiar ecosystems, such as
islands. During the Late Pleistocene for instance,
the Flores Island (Indonesia) was inhabited by a
dramatically impoverished and unbalanced fauna
(Meijer et al., 2010), including the dwarf human

species Homo floresiensis. The archaic human from
the Liang Bua cave, representative of a long-term
population that frequented the cave for about 80
years (95-74 to 12 ka), butchered not only giant
rodents (e.g., Papagomys armandvillei), but also the
dwarf proboscidean Stegodon florensis insularis; the
behavioral capabilities of Liang Bua humans in-
cluded also the use of fire (Morwood et al., 2005).

The widespread presence of proboscideans in
the territories inhabited by Homo spp. may have
facilitated the human-proboscidean interactions
that go perhaps back to the emergence of our own
genus, developing throughout time in different
ways, from simple coexistence, to opportunistic
exploitation by humans, to highly conflicting re-
lationships as documented in some African and
Asian countries today (see e.g., Pant et al., 2016;
Evans and Adams, 2018; Anuradha et al., 2019;
Hulme et al.,, 2020; Kitratporn and Takeuchi,
2020; Xu et al., 2020).

The cut marks on equid and bovid bones
found at Gona (Ethiopia), dated approximate-
ly between 2.58 and 2.1 Ma, provide one of the
oldest evidence of human butchery activity in
a site where proboscidean remains (Anancus) are
also recorded (Semaw et al., 1997; Semaw, 2000;
Dominguez-Rodrigo et al., 2005). Proboscidean
remains were present indeed in archaeological lev-
els of African sites, where lithic artifacts and cut
marks on medium- and large-sized mammals have
been reported, such as Bouri (-2.5 Ma, Ethiopia;
de Heinzelin et al., 1999) and Ain Boucherit (Al-
geria; Sahnouni et al., 2018; Duval et al., 2019).
The lithic artifacts and cut-marked bones found at
Ain Boucherit in the layers dated to ~1.9 Ma and
2.4 Ma (Sahnouni et al., 2018; Duval et al., 2019),
indicated that scavenging hominins inhabited the
North African Mediterranean region earlier than
was previously supposed, based on the evidence
from the nearby Ain Hanek site (Algeria), dated to
~1.8 Ma (Sahnouni et al., 2013).

In Europe, at sites dated to ~1.5—1.4 Ma, where
Mammuthus meridionalis is recorded, the presence
of cut-marked bones of middle- and large-sized
herbivores, as well as of bones broken for marrow
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extraction, provides the earliest evidence of archaic
human faunal exploitation. In particular, such kind
of evidence comes from two Spanish sites located
in the Guadiz Baza basin (Barranco Leén 5 dated
to ~1.4 Ma and Fuente Nueva 3 to ~1.2 Ma, on
the basis of biostratigraphical, magnetostratigraph-
ical and ESR data, and to ~1.5 Ma based on cos-
mogenic nuclides for Fuente Nueva 3 (Espigares et
al., 2019, this volume and references therein; Rosell
and Blasco, this volume), and from the Italian site
Pirro Nord 13 (Chelli-Cheheb et al., 2019, 2020).

Although the coexistence of archaic humans
and proboscideans is documented in a number
of Early Pleistocene sites during time and across
continents, the available data are not compelling
enough for either proving or rejecting an exploita-
tion of proboscidean carcasses by humans at the
earliest butchery sites recording proboscideans re-
mains. In the absence of firm butchery evidence
on proboscidean bones, the same uncertainty
concerns the majority of Pleistocene sites, where a
spatial association of artifacts and elephant bones
is documented. The association of stone tools and
proboscidean bones —e.g., Mammutinae, Mam-
mut; Stegodontidae, Stegodon; Elephantinae (EI-
ephantini: Mammuthus, Palacoloxodon, Elephas;
Loxodontini: Loxodonta)— is indeed a recurrent
phenomenon, distributed across continents and
palacobioprovinces.

Several hypotheses and tentative explanations
have been formulated to account for this associa-
tion. The actual meaning may change depending
on a number of factors, such as the spatial distri-
bution of bones and artifacts, the depositional con-
text, the taphonomic signatures, which may suggest
that: i) the spatial association of stone artifacts and
elephant remains results from a natural accumula-
tion and is not functionally related to any human
activity; ii) the place was visited by humans, who
accidentally found the carcass they scavenged; iii)
the place was located in a territory, where archa-
ic humans hunted on proboscideans; iv) the place
was a butchery site, where the carcass obtainment
strategy cannot be identified (cf. Yravedra et al.,
2010 and references therein). The frequency of the

association and the widespread presence of tools
made on elephant bones evidence the important
role as a valuable source of food and raw material
the proboscideans had for the Lower Palacolithic
humans (e.g., Reshef and Barkai, 2015; Agam and
Barkai, 2016; Barkai, 2019a, b). The high nutri-
tional value related to the large amount of flesh
and fat a single elephant carcass can provide, could
find support in considering that most elephants in
central Africa are likely poached nowadays more
for their meat rather than for their ivory.

The question whether the Lower Palaeolithic
humans were scavengers or hunters is one of the
most intriguing and debated issues in literature,
and hypotheses and ideas about early human be-
havior are especially controversial as regards to
proboscideans. Although proboscideans were like-
ly pursued and killed by Middle and Upper Palae-
olithic hunters in different ways (e.g., by a single
individual carrying a spear and stabbing the ele-
phant in the belly or by cooperative hunters as Af-
rican hunter-gatherers did in historical time) (see
e.g., Anzidei et al., 2015 and references therein;
Agam and Barkai, 2018; Ichikawa, this volume;
Lewis, this volume; Yasuoka, this volume) the de-
bate “hunting vs. scavenging” (which is beyond
the scope of our research) is nearly impossible to
solve for the majority of the Lower Palaeolithic
sites. Moreover, it is worth noting the objective
difficulty of detecting whether archaic humans ex-
ploited or not elephant remains at several sites re-
cording butchery activity on other large mammals.
This is mainly related to the difficulties to identify
defleshing traces on elephant bones. It is indeed a
challenging task to find such evidence on probos-
cideans, because the large muscle masses, cartilage,
tendons and strong ligaments hamper the contact
between stone tool edges and bone surfaces, and
if so, the thick periosteum on several bones may
prevent any stone tool modification on the bone
surface, as confirmed by actualistic butchery obser-
vations (Haynes and Klimowicz, 2015).

Firm proofs of the human exploitation of pro-
boscidean carcasses have, however, to be found to
avoid misinterpretations in detecting actual butch-
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ery sites. The presence of cut marks still remains
the most straightforward evidence. Cut marks
on mammoth bones have been documented in a
number of European Late Pleistocene archaeologi-
cal sites. During the last decade, detailed studies of
faunal remains at various sites led to the identifica-
tion of butchery activities on elephant remains at
some late Early and Middle Pleistocene sites.

The oldest evidence of human butchery activ-
ity on proboscideans, however, dates back to the
Early Pleistocene of Africa. In the faunal assem-
blage of HWK EE (Olduvai Gorge, Tanzania),
a site older than 1.664 + 0.0194 (cf. discussion
and fig. 2 in McHenry and Stanistreet, 2018), cut
marks have been detected mainly on bone surfaces
of middle-sized mammals, but also on a probosci-
dean astragalus (Pante et al., 2018). Later, in East
Africa, at the late Early Pleistocene Olorgesaile
butchery site (0.99 Ma; Fig. 4.1a, Appendix 4.1),
more than 2300 stone artifacts were found sur-
rounding several Palaeoloxodon recki bones (Potts,
1989). Sharp flakes could have been used to re-
move flesh, as shown by cut marks on one elephant
rib, some vertebrae and the hyoid bone, where the
tongue muscles are attached. In Europe, the oldest
proboscidean cut-marked bones (two ribs of M.
meridionalis about 30 years old) are recorded at
the late Early Pleistocene Barranc de la Boella Pit
1 (Spain), together with 125 lithic artifacts includ-
ing several refitting chert groups (Mosquera et al.,
2015; Rosell and Blasco, this volume) (Fig. 4.1a,
Appendix 4.1).

Although cut marks on mammoth carcasses
are well documented in several Late Pleistocene
sites of Europe, very few have been reported in
Early and Middle Pleistocene sites. It is interest-
ing to note that, in the course of the Pleistocene
the number of elephant butchery sites substantially
augmented from the Early to the Late Pleistocene,
but the percentage of sites recording cut marks un-
derwent only a moderate increase (Fig. 4.3).

Together with the presence of cut marks and
bones intentionally broken for marrow extraction,
hints of elephant (i.e., Mammuthus, Palaeoloxodon)
exploitation by archaic humans are also provided

by the use-wear analysis of lithic implements and
by isotope analysis (e.g., Venditti et al., 2019 and
references therein). The spatial association between
elephant skeletons (either complete or partially
preserved, in anatomical connection or disartic-
ulated showing a moderate dispersion of bones)
and artifacts (particularly the presence of refitting)
may be considered as an indirect evidence of some
butchery activity at the place. At some sites, such
as La Polledrara di Cecanibbio (-325 ka, MIS 9,
Italy; Anzidei et al., 2012; Pereira et al., 2017), the
functionality suggested by the association is con-
firmed by more firm evidence, e.g., cut marks, use-
wear analysis on lithic artifacts, and bones inten-
tionally broken for marrow extraction and artifact
manufacturing (Anzidei et al., 2012; Santucci et
al., 2016; Cerilli and Fiore, 2018). In some cases,
the exploitation can be inferred from the presence
of selected elephant body parts carried by humans
into their temporary camps, such as the Terra Am-
ata open-air site (~400 ka, MIS 11, France; Valen-
si et al., 2011), where one of the oldest evidence
in Europe of a recurrent exploitation of small fast
game is documented (Morin et al., 2019), and
caves, such as Spy (MIS 3, Belgium; Germonpré et
al., 2014, this volume; Wifling et al., 2016, 2019;
Bocherens and Drucker, this volume) (Fig. 4.1a, b,
Appendix 4.1).

Based on these criteria, we have selected the
late Early to early Late Pleistocene sites studied
herein. Our idea was to provide a few hints in or-
der to contribute to deconstructing the intriguing
issue of the evolutionary dynamics of human-ele-
phant interactions during time and across space,
in the light of the profound late Early and Middle
Pleistocene environmental changes. Our purpose
is two-folded: i) to appraise the role (if any) that
either the ecosystem functioning and environ-
mental factors or simple chance may have had in
promoting the butchery activity of the late Early
and Middle Pleistocene Homo representatives on
elephant carcasses, and ii) to highlight the similar-
ities/differences in archaic human behavior at each
site in the light of the environmental context, re-
source availability and fauna diversity.
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Figure 4.1: Location of the main Early—ea-riy Late Pleistocene (a)._am Late Pleistocene, MIS 4-MIS 2 (b) sites recording
butchery activity on elephants (Palaeoloxodon and Mammuthus) (made with Natural Earth, naturalearthdata.com).
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Figure 4.2: Chronological scheme and biochronological setting of the Early, Middle and Late Pleistocene elephant butchery sites

selected for this study.

Accordingly, we intend to scrutinize the re-
liability of the following hypotheses: i) Did the
way in which humans exploited elephant carcass-
es change during the focal time, according to the

changing human species and material culture? ii)
Did the human butchering activity on elephants
depend to any extent on physical/biotic factors,
e.g., geographical region, elephant species, vegeta-
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tion type, functional diversity/ecological structure
of mammalian palacocommunities (particularly
number and strength of top predators), human
species and material culture? iii) Was the way in
which humans interacted with elephants more af-
fected by chance rather than by cultural/environ-
mental factors?

Aiming to scrutinize whether the biotic and
physical environmental factors or a simple chance
had any role in promoting the butchery activity on
elephant carcasses during the late Early to the early
Late Pleistocene, we examined three different sce-
narios: i) around the time that early human groups
moved for the first time from Africa to Eurasia; ii)
slightly later, when the global climatic conditions
underwent the dramatic reorganization known as
EMPT (Early to Middle Pleistocene Transition);
iii) from the time that the Acheulean culture spread
in Europe until the appearance of the Middle Pa-
lacolithic culture, briefly glancing at the period of
climate worsening recorded from MIS 4 to MIS 2.

4.2 MATERIAL AND METHODS

4.2.1. MATERIAL

For a firm detection of elephant butchery locali-
ties we selected late Early to early Late Pleistocene
(MIS 49-MIS 5; Fig. 4.1a, Appendix 4.1) sites,
following in a very rigorous and restrictive way the
criteria mentioned above, e.g., presence of cut-
marked elephant bones or intentionally broken
for marrow extraction; elephant skeletons (from
articulated to moderately spatially dispersed) sur-
rounded or associated with lithic implements and
presence of refitting; use-wear analysis of the lith-
ic implements and isotopic data related to their
organic residues, documenting activities referable
to butchering (e.g., cutting meat/soft material
and scraping off the meat from the hide); and
compelling presence of elephant bones carried
by humans at the place. Moreover, we excluded
from the analysis sites for which data related to
the variables we have considered in the statisti-

cal analysis (see below) were not informative or
complete enough. Accordingly, the selected sites
represent only a subset of the numerous alleged
sites reported in literature; however, the sample
can be regarded as adequate for a first investiga-
tion about the role that environmental aspects
may have had in regulating the human-elephant
interactions during the Lower Palaceolithic. A few
European Late Pleistocene sites (MIS 4-MIS 2)
have been also included in the statistical analysis
for comparison purposes (Appendix 4.1). The to-
tal number of the considered localities is 39.

Stratigraphical data, absolute geochronology,
palacomagnetism and biochronological principles
were applied for ordering the selected sites in a
chronological sequence and gathering them into
faunal complexes (see e.g., Palombo, 2009, 2018)
(Fig. 4.2). Considering that new discoveries and
absolute chronological assessments might change
any previously established biochronological
scheme, the current chronological assessment can
be regarded as the “best-fit” allowed by the avail-
able data.

Total elephant usitesremr:ing-::_trrwks
butchery sites on elephant bones

Figure 4.3: Comparison among the number of selected ele-
phant (Palaeoloxodon and Mammuthus) butchery sites and the
percentage of sites recording cut marks on elephant (Palaeo-
loxodon and Mammuthus) bones during the Early Pleistocene
(1), Middle and early Late Pleistocene (2), and Late Pleistocene
(MIS 4 to MIS 2) (3).
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4.2.2. METHODS

To estimate the putative influence of physical and
biotic aspects on human butchery behavior during
time and across space, we performed statistical
(univariate and multivariate) analyses by using as
cases the selected late Early to Late Pleistocene sites
(see above) and a large set of variables.

SELECTED VARIABLES | We selected three main
groups of variables for the analysis: 1) variables re-
lated to the most general aspects of the site, such as
chronology, geographical location and climate; 2)
variables considered as appropriate for describing
the environmental context and some aspects of the
ecosystem functioning, such as the basic different
types of landscape (e.g., plain, hill, mountain) and
the depositional environments, e.g., the various
alluvial contexts, cave, volcanic); of vegetation at
the site and/or in the surrounding territory; fauna
richness and ecological diversity of the large mam-
mal fauna found at the site (highly, and poorly
diversified mammalian fauna assemblage); the spe-
cies and number of butchered elephants, as well as
their ontogenetic age; the amount and spatial dis-
tribution of elephant remains; number and power
of top predators; 3) and variables related to archaic
humans, and their activity and behavior (e.g., hu-
man species identified based on human remains or
inferred according to the material culture and the
age of the site, material culture, cut marks on ele-
phant bones, elephant bones broken for marrow
extraction, cut marks and broken bones of other
mammals).

We considered the presence of top predators,
because it may hamper the access to carcasses by
archaic humans and other scavengers [see Koni-
daris and Tourloukis (this volume) for a discussion
on the role of large carnivores in human-elephant
interactions]. During the Early Pleistocene for in-
stance, the presence of the saber-toothed cat Homo-
therium latidens and the powerful short-faced hye-
na Pachycrocuta brevirostris, likely hampered human
groups to access the carcasses they were scavenging.
Therefore, carnivores and humans alternated each

other in exploiting carcasses. The same might have
sometimes occurred during the Middle Pleistocene,
even if the composition of the carnivore guild had
changed. During the Late Pleistocene, more orga-
nized and better-equipped hunter groups competed
successfully even with the most powerful predator,
the cave lion Panthera spelaea.

As regards to the vegetation, we considered
the classic broad vegetation types (e.g., type of
forest —rain, evergreen, deciduous, mixed etc.—,
grassland, savannah, tree grassland/savannah,
shrubland, tundra, taiga, Mediterranean macchia),
which substantially differ each other in structure
and plant species richness, as well as in environ-
mental productivity (e.g., Mucina, 1997 and ref-
erences therein).

It is worth noting that the identification of the
Homo species interacting with proboscideans may
be controversial and debated at some sites. In par-
ticular, it is generally accepted that Homo heidel-
bergensis, whatever its phyletic relationships could
be, was the human species that spread the Acheule-
an culture widely in Europe. Recently, the attribu-
tion to this species of some key human samples has
been questioned. For instance, the human remains
from the extraordinary rich Sima de los Huesos
(-430 ka, MIS 12, Atapuerca, Spain; Bermudez
de Castro et al., 2019 and references therein) have
been identified by some scholar as H. heidelber-
gensis, whereas others regarded them as belonging
to the Neanderthal lineage (Stringer, 2012; Buck
and Stringer, 2014; Manzi, 2016; Roksandic et al.,
2018, 2019; Arsuaga et al., 2019; Bermutdez de
Castro et al., 2019). In our database, we indicated
the most recent in literature specific name given
to the humans acting at each site. Concerning the
Late Pleistocene sites, if the human species was not
specified, we preferred to indicate it as Anatomi-
cally Modern Human (AMH), but we have to be
aware that many Eastern European sites fall into a
chronological interval in which the overlapping/re-
placement of Homo neanderthalensis and/by Homo
sapiens was in progress.

To facilitate the comparison, sites have been
grouped into three main categories, based on the
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completeness of the elephant skeleton(s): 1) sites
with a single carcass found in association with
stone artifacts, and with some bones in anatomical
connection and few others dispersed within a short
distance; 2) sites, where a single carcass was butch-
ered, but the bones are characterized by a certain
degree of disarticulation, and bones are dispersed
over a small area; 3) sites documenting a polypha-
sic accumulation of portions of carcasses or indi-
vidual bones.

MULTIVARIATE STATISTICAL ANALYSIS | The
environmental sezsu lato based resemblance among
elephant butchery sites was evaluated by means of
two clustering methods (the classic cluster analy-
sis and the neighbour joining clustering method)
and one ordination method (principal component
analysis-PCA).

Cluster analysis, a multivariate analysis
technique by which it is possible to group cases
minimizing the distance within each group and
maximizing the distance between groups, is a clas-
sification method aimed at grouping cases based
on the similarity of their attributes. It is commonly
used to group a series of samples based on multiple
variables that have been defined from each case.
Accordingly, we use the hierarchical clustering rou-
tine to explore if and to which extent the selected
sites cluster depending on their age, geographical
position, and physical and biotic environmental
characteristics. As clustering technique, we used
the unweighted pair-group average method (UP-
GMA). In UPGMA, the level at which a member
(case, herein a site) joins an existing cluster is based
on average similarities of all the existing members,
calculated from the original matrix of coefficients.
Each member of a cluster, therefore, has an equal
weight at all levels of clustering. Clusters are joined
based on the average distance between all members
in the two groups.

The neighbour joining clustering is an alter-
native, bottom-up (agglomerative) method for
hierarchical cluster analysis originally developed
for phylogenetic analysis (Saitou and Nei, 1987),
but regarded by some as sometimes superior to

UPGMA for processing ecological data. In the re-
sulting unrooted dendrogram, two branches from
the same internal node do not need to have equal
branch lengths, because the branch length is pro-
portional to the amount of change.

We carried out the ordination method to fur-
ther investigate the structure of the data and better
understand the main factors influencing the sim-
ilarities/differences among the analyzed butchery
sites. According to this method, the positions of
cases (sites) plotted against two or sometimes three
axes (each corresponding to a dimension in space)
depict the gradient of greatest variation along the
“first” axis, the second largest gradient of vari-
ation along the “second” axis etc. In particular,
the PCA finds new hypothetical variables (linear
combinations of the original variables) accounting
for as much as possible of the variance in multi-
variate data. The eigenvalues and eigenvectors of
the variance-covariance matrix or the correlation
matrix are determined with the SVD algorithm,
highlighting the factors (variables) that contribute
more to join/separate cases (sites) each other. We
used PCA as a descriptive and exploratory multi-
variate technique, because it is found to be useful
in summarizing all the information that describes
the similarities of a set of cases in a small number
of dimensions, regardless of the statistical propri-
eties of the data (Hammer and Harper, 20006).

Analyses were executed with the PAST (PA-
leontological STatistics) 3.16 software (Hammer
etal., 2001).

4.3 RESULTS: A CRITICAL OVERVIEW

4.3.1. CLUSTER ANALYSIS

The cluster analysis was performed in three steps.
First, we considered all the cases and variables
(Fig. 4.4). Second, we performed the analysis by
excluding the “geographical setting” and “chronol-
ogy” variables (Fig. 4.5a), and then by using the
variables related to the environment sensu lato and
to human behavioral/cultural aspects (Fig. 4.5b),
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or alternately using one (Fig. 4.5¢) or the other
(Fig. 4.5d). Third, we considered as cases the sites
dated from the late Early to the early Late Pleisto-
cene using either all the variables, or the variables
related to the environment sensu lato or to human
behavioral/cultural aspects.

CLUSTER ANALYSIS OF SITES DATED FROM
THE LATE EARLY PLEISTOCENE TO THE LAST
GLACIAL MAXIMUM (APPROXIMATELY MIS
49 TO MIS 2) (ALL VARIABLES) | In the den-
dogram obrtained by using all cases and all vari-
ables (Fig. 4.4), a chronological ordering mainly
prevails. Two well-separated clusters are detectable.
The cluster A that includes nearly all the Early to
last interglacial Pleistocene localities, and the clus-
ter B that mainly includes the last glacial localities.
In the cluster A, the Early and Middle plus last
interglacial Pleistocene localities form two sister
clusters (respectively A.1.2 and Al.1), gathered
in the group Al. The cluster A includes also, as
separate rami, the Spanish sites Fuente Nueva 3
(Early Pleistocene, may be older than 1.4 Ma; 1.50
+ 0.31 Ma according to the cosmogenic nuclide
burial age provided by Alvarez-Posada et al., 2015,
cf. Espigares et al., 2019 and references therein)
and Bolomor Cave (late Middle Pleistocene, 152
+ 23 ka). Fuente Nueva 3 is the oldest site with a
partial, articulated skeleton of M. meridionalis and
lithic artifacts (Espigares et al., 2013, this volume
and references therein; Rosell and Blasco, this vol-
ume). Bolomor Cave is the only site in the data-
base, where bones and teeth of a butchered young
straight-tusked elephant were recovered (Blasco
and Ferndndez Peris, 2012, this volume; Blasco
et al., 2013; Rosell and Blasco, this volume). The
peculiarity of both Spanish sites is highlighted by
the quite great distance they show from all other
localities gathered in cluster A.

However, some more departures from the gen-
eral chronological trend are present. For instance,
the post-Jaramillo Early Pleistocene Barranc de
La Boella Pit 1 (~0.96—0.78 Ma; Vallverdu et al.,
2014; Mosquera et al., 2015) falls into the group
of the late Middle Pleistocene (MIS 11-MIS 6) lo-

calities, as does the early Middle Pleistocene Italian
site Notarchirico (A1l level, dated to ~660 ka, MIS
16, although the ecological structure of the large
mammal fauna suggests temperate climatic con-
ditions) (Pereira et al., 2015 and references there-
in). This conceivably depends on the presence at
both sites of large cutting tools/Acheulean artifacts
(Mosquera et al., 2016; Moncel et al., 2019).

At Belchatéw (Poland, Middle Pleistocene,
MIS 11 or 9? in Pawlowska et al., 2014; MIS 9 in
Marks et al., 2019), cut marks, attributed probably
to flesh filleting, were detected on a Mammuthus
trogontherii rib (Pawlowska et al., 2014). Accord-
ingly, the anomalous setting of the site likely relates
to the presence of a representative of the genus
Mammuthus; that is, together with the species M.
primigenius, the elephant recorded in the last gla-
cial sites, whereas P antiquus is the most common
elephant species butchered at the Middle Pleisto-
cene Southern European sites.

The presence in the group B of the late Middle
Pleistocene (MIS 6) levels of the long stratigraphic
sequence of La Cotte de St Brelade (Jersey, U.K.;
spanning in age from ~238 to 40 ka, Scott et al.,
2014 and references therein) and the last glacial
site of Spy cave (inhabited by Homo neandertha-
lensis until ~33 ka; Semal et al., 2009) accounts
for the overall similarity between the British and
Belgian sites. Interesting to note is that the Spanish
PRERESA site (OSL dated to -84 ka; MIS 5a),
but whose age is debated ranging from early MIS 6
to MIS 5 (see discussion in Yravedra et al., 2019a,
b and Moreno et al., 2019), and EDAR Culebro 1
(dated to ~121 ka by the OSL method and ~150—
95 by the AAR method; Manzano et al., 2010),
show a degree of similarity with the Middle Pleis-
tocene sites higher than that shown by the German
sites of Lehringen (well-known due to the presence
of a 2.4 m long wooded spear found within the
area of the skeleton belonging to an adult male
straight-tusked elephant) and Grébern. The rea-
son behind the apparently anomalous setting of
the German sites cannot be easily explained, be-
cause both are correlated to the Eemian (MIS 5e),
based on the large mammal assemblages and the
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vegetation type, which show some similarities to
that recorded on various late Middle—early Late
Pleistocene European localities (e.g., Litt, 1990;
van Kolfschoten, 2000; Weber, 2000). A tentative
explanation might relate to the similarity in the ge-
ometry of the dispersed elephant bones and in the
occasional attendance at the sites of human groups
that possibly alternated with carnivores. The same
reason could explain the similarity that shows the
Middle Pleistocene site of Belchatéw with the last
glacial sites Asolo, Oporow and Lynford in the
cluster obtained by using only the human-related
variables (Fig. 4.5d).

All things considered, the results highlight the
complex interplay among several factors in regulat-
ing the clustering of the butchery sites dated from
the late Early Pleistocene to the Last Glacial Max-
imum. On the one hand, indeed, the geological
age of the deposits (on which elephant and human
species, and material cultural depend) may be re-
garded as the variable that mainly contributes to
the clustering of the analyzed sites. This is suggest-
ed, for instance, by the setting of the most recent

sites that generally show certain homogeneity and
some degree of similarity. On the other hand, a
number of departures from the chronological or-
dering have been detected. At some cases, we have
tentatively explained anomalous clusterings in
terms of environmental context, material culture
among sites differing in age, presence/absence of a
particular elephant species, fauna structure or the
peculiar interplay of more than one factors. How-
ever, it is sometimes difficult to find a compelling
explication.

CLUSTER ANALYSIS OF SITES DATED FROM
THE LATE EARLY PLEISTOCENE TO THE LAST
GLACIAL MAXIMUM (APPROXIMATELY MIS
49 TO MIS 2) (ENVIRONMENTAL AND HU-
MAN RELATED VARIABLES) | Assuming that
the most influential variable in the site clustering
is their geological age, we attempt to further scru-
tinize to which extent the other factors may have
influenced the similarity among the analyzed sites.
We performed cluster analyses first by excluding
the “geographical setting” and “chronology” vari-
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ables, and then by using either the variables related
to the environment sensu lato or to human behav-
ioral/cultural aspects.

Excluding the variables “geographical setting”
and “chronology”, the clustering does not sub-
stantially change, although few variations can be
observed with respect to the results obtained by
using all the variables (Fig. 4.5a). Worth noting
is the setting of the sites dated to the last glacial
(MIS 4-MIS 2) that form a sister group A2 with
the group Al. Al gathers nearly all the other late
Early (group Al.1) and Middle—early Late Pleis-
tocene localities (A1.2). The localities gathered in
A1.2 show a quite high similarity. This accounts
for a considerable affinity in physical and biotic
aspects among the sites, in particular as regards to
the fauna structure and the human behavior. Some
peculiarity in the fauna structure and human be-
havior might explain the odd position of Bolomor,
La Cotte de St Brelade and Spy. These three sites
gather together with the Austrian Krems-Wacht-
berg cave (last glacial, MIS 2) in a separate group
(B), which shows a great distance from the group
A. The unicity of the Early Pleistocene site Fuente
Nueva 3 is further confirmed by its distance from
all the other localities. The Fuente Nueva 3 po-
sition may in part depend on the absence of cut
marks, which are instead recorded on M. meridi-
onalis ribs at Barranc de la Boella (the only other
butchery place of the species), the remarkable pres-
ence of powerful top predators, including the giant
hyena Pachycrocuta brevirostris that had access to
the same mammoth carcass the humans exploited
and may have competed with them, and the very
warm and humid climate reconstruction for the
site (Espigares et al., 2013, this volume; Blain et
al., 2016; Rodriguez-Gomez et al., 2016; Rosell
and Blasco, this volume).

It should be furthermore underlined that if on
the one hand the early Late Pleistocene Spanish
localities (PRERESA and EDAR Culebro 1) still
fall in the same group (A1.2), gathering the Mid-
dle Pleistocene sites (plus the late Early Pleistocene
Barranc de la Boella Pit 1), on the other hand the
German Eemian sites Lehringen and Grébern are

part of the group A2, which includes sites not only
more recent, but also characterized by different en-
vironmental conditions, in particular as regards to
the climate, a variable still included in the analysis.
The unexpected position of the two sites seems to
be related more to the combined influence of var-
ious biotic environmental factors (the large mam-
mal fauna structure is poorly diversified at both
sites) rather than to human related aspects.

The comparison among the dendrograms ob-
tained by using as variable either both the envi-
ronmental and human related (Fig. 4.5b), or the
environmental (Fig. 4.5¢), or the human related
variables (Fig. 4.5d) shows indeed, that the po-
sition of the two German sites remains substan-
tially unchanged when the environmental related
variables are taken into account, while they gather
together with the Middle Pleistocene sites if the
dendrogram is based only on the human related
variables.

In the dendrogram based on these variables
(Fig. 4.5d), the clustering is mainly related to the
geological age of the sites and, in turn, firstly to the
human species inferred as present at the site, and
secondarily to the material culture; however, other
aspects interact also in the site clustering, as sug-
gested by the anomalous position of a few localities
(some already mentioned above). In the cluster A,
the Early—Middle Pleistocene sites gather together
in the groups Al and A2. It is worth noting, how-
ever, the peculiar position of Barranc de la Boella
(group A.1.1.2.2). The Spanish Early Pleistocene
site shows a high similarity with the Middle Pleis-
tocene Greek site Marathousa 1, dated to ~500—
400 ka (Konidaris et al., 2018; Tourloukis et al.,
2018 and references cited in both), in spite of the
different human and elephant species present at
the two sites. In addition, the late Middle Pleisto-
cene Italian site Poggetti Vecchi (171 ka, MIS 7),
recording the presence of H. neanderthalesis (Ara-
ngunen et al., 2018, 2019; Capalbo et al., 2018),
gathers together with the quite older Spanish sites
Aridos 1 and Ambrona A3 (group A.1.1.2.1), as
well as Aridos 2 and Terra Amata (France), cor-
related to MIS 12-MIS 11. At the latter sites, the
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Figure 4.5: Q-mode dendrograms showing how the elephant butchery sites ranging from the late Early Pleistocene to the Last
Glacial Maximum (from MIS 54—-MIS 39 to MIS 2) cluster excluding from the variables the geographical position and the chronology
(a); using the environmental and human related variables (b), the environmental related variables (c), and human related variables

(d) (for the chronological context see the legend in Fig. 4.7).

presence of H. heidelbergensis (or perhaps humans
close to those present at the penecontemporaneus
site of Sima de los Huesos, see above) has generally
been accepted, based on the chronology and geo-
graphical position of the sites (e.g., de Lumley et
al., 2009; Panera et al., 2011; Santonja et al., 2018
and references therein). The similarity may relate
to the human activities at these sites interpreted as
residential or butchery places, where humans had
an early access to a carcass in a non-competitive
situation.

The cluster B includes the sites correlated to
MIS 4-MIS 2 recording the presence of H. nean-
derthalesis or Anatomically Modern Human/H.
sapiens. They form two sister clusters based main-
ly on the chronology. B1 includes the MIS 4 and
MIS 3 sites, and B2 the late MIS 3/MIS 2 ones.
Once again Belchatéw (likely MIS 9) shows an
anomalous position, gathering together with the
localities of B1, close to the Italian MIS 4 site Aso-
lo (Mussi and Villa, 2008), probably due to the

aspects discussed above.
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It is worth noting that the distance among
groups (and sites) progressively decreases as the
number of variables reduces and that the similari-
ty increases performing the analysis only using the
human related variables. This suggests that, despite
all sets of factors contribute to the clustering struc-
ture by differentiating the sites even if in different
ways, the difference are less pronounced regarding
the human behavior, as highlighted by the pre-
vailing influence of variables, such as the human
species and material culture, rather than butchery
activities.

CLUSTER ANALYSIS OF SITES DATED FROM
THE LATE EARLY PLEISTOCENE TO THE EARLY
LATE PLEISTOCENE (APPROXIMATELY MIS 49
TO MIS 5) | In the attempt to scrutinize better the
factors that might have influenced the butchery
activity of early humans, we decided to repeat the
analysis focusing on the Early to early Late Pleis-
tocene elephant sites, thus leaving outside the last
glacial ones (MIS 4-MIS 2) (Fig. 4.6).

Opverall, the dendrogram obtained by using all
the variables (Fig. 4.6a) shows a clustering struc-
ture rather comparable to those obtained in the
previous analyses, but somehow either chrono-
logically (extra-European sites) or geographically
(European sites) more consistent. As regards to the
chronological setting, some of the inconsistencies
showed by the dendrograms obtained including all
the localities (Figs. 4.4, 4.5) are still present. Bo-
lomor and La Cotte de St Brelade gather together
in a separate cluster (B), the similarity of Fuente
Nueva 3 with the other localities included in clus-
ter A is very low, and Barranc de la Boella Pit 1 is
close to Acheulean sites ranging in age from MIS
16 to MIS 11, but also the Middle Palaeolithic site
Poggetti Vecchi that confirms its peculiarity. The
group Al.l. includes also both the Spanish and
German early Late Pleistocene, possibly because
the multiple influence of a number of variables,
including the environmental characteristics.

It has to be noted that excluding the influence
of the last glacial sites, Belchatéw is positioned in
the group Al.2 together with British, Spanish and

Italian sites ranging in age from MIS 12 to MIS 7,
even though showing the lowest degree of similar-
ity. A high similarity characterizes the Italian site
Castel di Guido (Boschian et al., 2019 and ref-
erences therein) and La Polledrara di Cecanibbio
(Anzidei et al., 2012; Santucci et al., 2016; Pereira
et al., 2017), which are located in the same terri-
tory, are possibly close in age, but show minor dif-
ferences in the fauna structure and perhaps human
behavior.

A few changes can be detected if the chronol-
ogy and geographical position are removed from
the variables (Fig. 4.6a, b, ¢), although the envi-
ronmental and/or human-related factors seem to
have a major influence in the clustering. This is
suggested for instance by the high similarity shown
by some couples of sites that differ in age, such as
the couples of La Polledrara di Cecanibbio (MIS 9)
plus Torralba (MIS 7), and Arriaga II (MIS 6) plus
Tafesa (MIS 12—-11). La Polledrara di Cecanibbio
plus Torralba share a fauna dominated by straight-
tusked elephants and aurochs. At Arriaga II and
Tafesa, the traces of human activity may result
from isolated occupation events related to the pro-
cessing of elephant carcasses, deer and auroch (Vil-
la, 1990; Anzidei et al., 2012; Panera et al., 2014;
Pineda and Saladié, 2019; Yravedra et al., 2019a
and references therein; Rosell and Blasco, this vol-
ume). The hypothesis finds some support in the
way they group together in the dendrogram re-
sulting from the analysis performed by using only
the environmental related variables (Fig. 4.6¢),
where the clustering of sites does not substantial-
ly change. We note the reduced distance among
group that reaches its lowest value in the dendro-
gram resulting from the analysis performed by us-
ing only the human related variables (Fig. 4.6d). In
this case, chronology and human species seem to
have a fundamental role in the clustering, although
other “human” characteristics, such as artifact
technology, anthropogenic modifications and use
of sites, also contribute to the group organization.
This could confirm the chronological/human spe-
cies similarity, as well as explain the anomalous po-
sitions of some sites. For instance, human species
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Figure 4.6: Q-mode dendrograms showing how the elephant butchery sites ranging from the late Early to the early Late Pleistocene
(from MIS 54—MIS 39 to MIS 5) cluster using all the variables (a); using the environmental and human related variables (b), the en-
vironmental related variables (c), and human related variables (d) (for the chronological context see the legend in Fig. 4.7).

and material culture account for the new position
of Fuente Nueva 3, which gathers with the Early
Pleistocene sites (A2), while Barranc de la Boella is
still included in the group gathering the Middle—
early Late Pleistocene sites (Al).

4.3.2. NEIGHBOUR JOINING METHOD

The results obtained by applying the neighbour
joining method roughly support the supposition

that all the variables contribute to the clustering
structure, even if some environmental and human
related aspects are among the most influencing
variables (Fig. 4.7). The peculiar position of some
sites, such as Fuente Nueva 3, characterized by a
rich mammalian fauna with a high diversity of
secondary consumers (Espigares et al., 2013, this
volume; Blain et al., 2016; Rodriguez-Gémez et
al., 2016), might account for the influence of vari-
ables related to the environment sensu lato char-
acteristics in the neighbour joining. We need to
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note, however, that Bolomor Cave, where a gen-
eralist human exploited a broad spectrum of prey
including young elephants (Blasco et al., 2013;
Sanudo et al., 2016; Blasco and Fernandez Peris,
this volume), is not separated as in the classic clus-
tering analysis (see Fig. 4.4), but joins with La
Cotte de St Brelade and Spy, suggesting that the
human behavior contributed also to the clustering
of these sites.

4.3.3. PRINCIPAL COMPONENT ANALYSIS

The PCA was computed using all the variables,
first considering the entire set of sites (Fig. 4.8)
and subsequently only the sites dated from the late
Early to the early Late Pleistocene (approximately
MIS 49 to MIS 5) (Fig. 4.9).

The PCA results obtained from the total dataset
roughly confirm some influence of the chronology
in the site distribution, but also evidence that of
the climate or climate related factors (e.g., vegeta-
tion type, which has the highest weight on the first
component) (Fig. 4.8). Conversely, some biological
factors, such as the fauna characteristics, the num-

ber and power of top predators, and human signa-
tures on bones (cut marks and intentional breakage
for marrow extraction), are the variables with the
lowest weight on the second component, and seem
to have negligible influence. Variables related to
the butchered elephants, such as species and spatial
distribution of bones, and humans (Homo species
and lithic tool technology) have a major influence
in the second component, as well as the chronology
of the site to which the human and elephant species
are actually related. A chronological assessment is
also evident as regards to the first axis. However,
the PCA results cannot be regarded as compelling
on account of the low values of the two first princi-
pal components. The variance accumulated by the
first principal component, which accounts for as
much as possible of the variability in the data, and
the second component, reaches only 35.196% and
15.695%, respectively. Accordingly, the total vari-
ance accumulated by the two components is rough-
ly the same percentage reached by the succeeding
components, accounting for as much as possible of
the remaining variability.

The PCA results obtained reducing the case to
the Early to early Late Pleistocene butchery sites
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Figure 4.8: Diagram resulting from the principal components analysis (PCA) computed by using all variables and the elephant
butchery sites ranging from the late Early Pleistocene to the Last Glacial Maximum (from MIS 54—-MIS 39 to MIS 2). The component
loadings (below) show the degree to which the different original variables enter into the components 1 (on the left) and 2 (on the

right).

(Fig. 4.9) are more compelling than those ob-
tained including the few last glacial sites selected
for the purpose of comparison (Fig. 4.8), because
the first and second components account respec-
tively for the 45.6% and 42.5% (total 88.1%) of
the variance.

The vegetation type is the most influential
variable both in the first and second components,
as expected due to the key role that the vegetation
cover plays in the ecosystem structure and func-
tioning. Conversely, the biological factors (fauna,
number and power of top predators, and partic-
ularly human modifications on elephant bones)
seem to be less influential.

4.3.4. UNIVARIATE ANALYSIS

A further attempt to find any potential trend during
time was made by comparing the number of, and
the anthropogenic modifications on elephants and
other animal bones at the elephant butchery local-
ities (Figs. 4.10, 4.11). The results have to be con-
sidered with caution, because the sites (39) we se-
lected in a very rigorous and exclusive way are only
a subset of the numerous alleged sites reported in
literature. The “absence of evidence”, such as cut
marks and/or intentionally broken bones at some
sites recording elephant remains associated with
artifacts, cannot be considered as the “evidence of
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Figure 4.9: Diagram resulting from the principal components analysis (PCA) computed by using all variables and the elephant
butchery sites ranging from the late Early to the early Late Pleistocene (from MIS 54—-MIS 39 to MIS 5). The component loadings
(below) show the degree to which the different original variables enter into the components 1 (on the left) and 2 (on the right).

absence” of elephant exploitation by humans, es-
pecially if this kind of activity is documented in
other mammals found at the site. Moreover, we
include in the analysis only a few among the sites
dated to the last glacial (MIS 4-MIS 2) present in
the literature, because for most of the sites the ba-
sic information, especially related to taphonomic
analysis, is missing or not exhaustively provided.

The results (Fig. 4.10) highlight an augment of

sites recording anthropogenic modifications on ele-
phant bones (cut marks, percussion marks, fractured
bones) from the Early to the Middle Pleistocene and
a decrease in the Late Pleistocene, at least regarding
the sites selected for the analysis. The significant in-
crease of anthropogenic modifications in the Mid-
dle Pleistocene relates possibly to some augment of
the exploitation of elephant carcasses, even if it is
a challenging task to assert whether this tendency
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depends mainly on some change in the human be-
havior or on the interaction of other factors, such as
an increase in the occupancy by archaic humans and
the need to exploit a large spectrum of resources.

During the Middle Pleistocene, there is also a
marked increase in both the percussion marks and
bones of elephants and other animals intentionally
broken for marrow. Cut marks have especially been
detected on ribs, mostly located on their ventral or
lateral sides, likely created during the removal of
organs or flesh filleting (Fig. 4.11).

The exploitation of elephant carcasses is some-
times associated to that of other mammals. The
latter, documented by cut-marked and fractured
bones, tends to be dominant in the Late Pleistocene
(Fig. 4.11). This fact suggests that the exploitation
of proboscideans, in particular of M. primigenius,
was an important component in subsistence strat-
egies, but secondary to the exploitation of other
small and large mammal species.

4.3.5. REMARKS

Overall, the results obtained by processing site
characteristics by means of multivariate statistical
analyses (cluster analysis, neighbour joining clus-
tering method, PCA) suggest that the butchery be-
havior did not substantially change in the course of
the late Early and Middle Pleistocene.

The environment characteristics, particular-
ly the vegetation type, had, however, an indirect

Figure 4.10: Histogram
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effect on animal and human occupancy, because
they affected the productivity, the amount of avail-
able resources, the faunal structure, and, in turn,
the presence and consistency of human groups in
a territory. Conversely, the geographical location
and the butchered elephant species likely had a
marginal effect. We need to note that in the Ear-
ly Pleistocene humans and predators succeeded
each other in exploiting elephant remains. Nearly
the same occurred during the Middle Pleistocene,
although the composition of the carnivore guild
changed. During the last glacial, better-equipped
and organized AMH hunter groups successfully
competed with top predators.

The results obtained by processing site charac-
teristics, such as number of compelling butchery el-
ephant sites, and the anthropogenic modifications
on elephants and other animal bones by means of
univariate statistical analyses, suggest that: i) in the
course of the Pleistocene the number of compelling
elephant butchery sites significantly augmented; ii)
at the oldest sites, cut marks on elephant bones are
mainly documented on ribs and scapulae; iii) cut
marks on elephant long bones are reported since
the Middle Pleistocene; iv) percussion marks and
intentionally broken elephant bones prevail in the
sites dated to the last glacial phases, apparently in
agreement with a progressively increasing system-
atic exploitation of elephant carcasses during time.

Considering the results of both multivari-
ate and univariate analyses, the hypothesis that
during the Lower Palaeolithic the human-elephant
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Figure 4.11: Pie charts showing the variation of anthropogenic modifications on elephant and other animal bones (a), and on
elephant bones (b) at the elephant butchery sites ranging from the late Early Pleistocene to the Last Glacial Maximum (from MIS

54-MIS 39 to MIS 2)

interactions were more affected by chance rather
than by cultural/environmental factors seems to
be conceivable, at least based on the analysis of
the available data from the sites selected for this
research. During the Late Pleistocene, conversely,
the exploitation of mammoth carcasses was more
related to hunting activity, selectively addressed
to young individuals, although other large games
were preferred at least by Neanderthal hunters (see
e.g., Germonpré et al., this volume).

4.4 DISCUSSION

During the last couple of decades, the increasing
interest on early human behavior in resource ex-

ploitation, and the determination to contribute to
the debate on scavenging vs. hunting large game,
by providing firm evidence supporting one or the
other theory, promoted the development of re-
search and a considerable increase in striking data.
However, the question of human-proboscidean in-
teractions remains a challenging issue, difficult to
deconstruct especially as regards to the Lower Pa-
lacolithic. This is in particular due to: i) the discon-
tinuity and incompleteness of the fossil record in
time and space; ii) the defective information avail-
able for some sites (for instance the localities dis-
covered, excavated and studied several decades ago,
and the nowadays no longer accessible or available
collections); and iii) the objective impossibility to
identify all the sites, where archaic humans actually
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exploited proboscidean carcasses for meat. It is the
case, for instance, of the numerous sites recording
both proboscidean remains and butchery activity
on large and small animals, or where dispersed pro-
boscidean remains are associated with artifacts, as it
frequently occurs in alluvial depositional contexts.

Manifold factors could interact each oth-
er and contribute to promote and shape the way
that archaic humans exploited food resources in
a variety of environments, from open savannah
and grasslands to riparian woodlands. It is indeed
a challenging task to deconstruct the conceivable
causal factors, remote and proximate, relating to
the human behavior and the type of interaction
they had with the elephant populations inhabit-
ing their own territory due to the complexity of
the interplay network, and related feedback loops
(Fig. 4.12).

The behavior of early humans was obviously
driven, like in all other living organisms, by the
need to maximize the foraging rate and minimize
the energetic cost for exploiting available resources
and surviving. However, it is a challenging task to
hypothesize a univocal evolutionary pattern of hu-
man behavior over time and across space. The mo-
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Figure 4.12: Relationships
among physical, biotic and
cultural factors, and their
influence on human-ele-
phant interactions.
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dalities of human active participation in the eco-
system dynamics actually evolved over time, but
the archaic human ability to perceive and adapt to
the changing physical and biotic environmental
conditions and the varying of its equilibrium, may
also have changed during the same slice of time
even across the same geographic area. On the one
hand, physical and some biotic factors (such as dis-
persal, turnovers, resource availability, competition
dynamics, faunal structure and functional diversi-
ty) could have had a major influence in constrain-
ing the presence and the occupancy of both archaic
human and proboscidean species in a territory. On
the other hand, the human-elephant interaction
dynamics were likely affected mainly by the archaic
human behavior, habits, group size and their dis-
persion/diffusion on the territory, as well as by any
kind of inter- and intra-group cooperation, and
material cultural aspects.

Specific evidence and several lines of reason-
ing suggest that the environmental scenario and its
changes throughout time played a significant role in
regulating time and mode of human evolution and
constraining population dynamics. However, we
are far from deconstructing the complex network



126

MARIA RITA PALOMBO, EUGENIO CERILLI

of causal factors (climate driven environmental
changes, catastrophic events, resources availability,
geomorphology, landscape characteristics, compe-
tition, demographic pressure, cultural aspects such
as technology, cognition, communication among
others), which may have constrained the human
dispersal towards and settlement in any territory
during the Early (2.6-0.78 Ma; MIS 103-MIS 19)
and early Middle Pleistocene (0.78-0.47 Ma; MIS
19—earliest MIS 12) and, consequently, the con-
ceivable fluctuation in the distribution and density
of human groups across space during this time. Pe-
riods of dramatic changes in climate regimes and
distribution of Palaearctic biota may have played a
crucial role in generating adaptive patterns within
the primitive human populations, perhaps exert-
ing some influence on human behavioral flexibility
in exploiting resources and aggregating either into
small groups or rather large bands. However, it re-
mains difficult to answer the somehow speculative
question regarding the extent to which such envi-
ronmental factors may have affected the structure,
size, cohesion and intra-group social interactions of
the Pleistocene archaic human groups (e.g., Zhou
et al., 2005; Hamilton et al., 2017). It is rationale
to suppose that physical/environmental factors
and “cultural” aspects synergistically act in shaping
and regulating prehistoric population size, partic-
ularly group size. Disentangling the relationship
between the group cohesion/fission and coopera-
tion, and competition due to intrinsic motivation
or external factors, is somehow difficult for extant
hunter-gatherer populations, and becomes barely
possibly regarding the Early Pleistocene humans,
as it is to hypothesize the dynamics of intra-group
social interactions.

Although it is widely accepted that coopera-
tion among individuals facilitates to achieving op-
timal results in foraging, and reduces time and en-
ergy expenditure in any kind of human activity, a
number of questions arise, related to the “cause-ef-
fect relationships” among demography, occupancy,
productivity, resource exploitation and partition-
ing, and human behavior and the spillover effects
on human-elephant interactions. Consequently, a

number of issues deserve to be attentively scruti-
nized and discussed in more detail. For instance,
the matter whether the potential effect exerted on
the exploitation and partitioning of resources by
the augment of human territory occupancy, and
the increase in number and size of populations may
have promoted any significant modification of the
archaic human behavior. Moreover, the strict se-
lective criteria we have adopted might have led to
the exclusion of a number of potential butchery
sites, and this may question the hypothesis that
during the Lower Palaeolithic the human butchery
activity on elephant carcasses was mainly affected
by chance. Therefore, the intriguing question arises
whether the augment of the number of sites from
the Early to the Middle Pleistocene merely related
to the increased population density, or due to any
beginning of some hunting activity.

Moreover, it is rational to suppose that the
group size could have influenced the intra-group
cooperation and in turn hunting behavior, but it
is a challenging task to find any evidence suitable
for inferring the inter-group cooperation dynamics
even for the Middle Palaeolithic hunters.

Other intriguing issues deal with the role that
the technological innovation, tool efficiency and
the progressive developing of archaic human skills
may have exerted in shaping the way in which hu-
mans interacted with elephants.

Based on the data available in literature, and
at least as regards to the sites analyzed herein, no
compelling evidence supports the existence of
any relationship between the typology and the
amount of tools found at a site and potential
presence and characteristics of the anthropogenic
signatures on elephant bones (cut and percussion
marks, intentionally broken bones). In particular,
the presence/absence, number and shape of han-
daxes seem to not correlate with the presence and
characteristics of cut marks. It could actually be
an expected result due to the scarce likelihood that
any kind of cutting tool may leave on elephant
bones a signature suitable to persist after tapho-
nomic and diagenetic processes (see e.g., Haynes
and Klimowicz, 2015).
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A number of studies highlight the key role of
small tools in carcass exploitation activities since
the Lower Palaeolithic (Venditti et al., 2019 and
references therein), although this does not neces-
sarily imply the exclusive use of such kind of tools
in sites where also handaxes are present. For in-
stance, at the Middle Pleistocene site of Revadim
Quarry (Israel) the use-wear and residual analyses
of lithic implements demonstrate the large em-
ployment of small flakes in the butchery processes,
but also a possible utilization of heavier tools (e.g.,
handaxes, bifaces, large flakes) for the heavy-duty
butchery operations (Venditti et al., 2019; Mari-
nelli et al., this volume). Additionally, the late
Middle Pleistocene site La Polledrara di Cecanib-
bio, where bifaces are absent, is among the sites
where small flakes (mainly obtained from a simple
reduction sequence and sometimes not or slight-
ly retouched) were systematically employed in the
butchering activities (Santucci et al., 2016).

At La Polledrara, as well as in other sites differ-
ing in age, human species and elephant butchered
species (e.g., Fuente Nueva 3), lithic implements
(cores, tools, flakes, some with wear traces testify-
ing for their use on soft animal tissues, and work-
ing debris) were associated with an elephant skel-
eton, documenting the human exploitation of the
carcass, likely by scavenging (Espigares et al., 2013,
this volume; Santucci et al., 2016).

However, the presence of an elephant skeleton
surrounded by tools could have different implica-
tions as regards to the origin of the carcass (a hunt-
ed elephant? a carcass incidentally discovered? a
carcass found during a systematic survey by archaic
humans across their home range?). In addition, the
spatial connection between skeletal remains and
lithic industry may be not enough to indisputably
identify a butchery site. An accurate analysis of the
depositional context (e.g., stratigraphy, sedimen-
tology, faunal association, spatial distribution of
the skeleton bones, particularly presence of skeletal
elements in anatomical connection/physiological
position, degree of disarticulation and their origin
—natural, due to animal intervention and disper-
sion, or anthropogenic— and taphonomy, with

particular attention to the reconstruction of bio-
stratinomic processes) could provide clues valuable
to answer the questions.

La Polledrara provides a valuable case study,
which documents the cause of death of an adult
straight-tusked elephant and the scavenging activ-
ity of a human group (likely H. heidelbergensis),
including a child 5-10 years old (Anzidei et al.,
2012). The P antigquus skeleton lies gently bent
on its left side with the preserved forelimb bones
in anatomical connection, some of them in phys-
iological position. The front limbs bend on them-
selves, while the left hind limb lies in a sub-hor-

stretched backwards. This

peculiar position suggests that the elephant slid on

izontal position,
the mud-covered bank at the edge of a palustrine
zone and was trapped in the muddy sediments of
a puddle, where it died. The skeleton is surround-
ed on both sides by hundreds of lithic imple-
ments, produced 77 situ (as the refitting of various
flint flakes proves) and used for cutting soft tis-
sues (meat and hide), as indicated by the use-wear
analysis (Santucci et al., 2016). Overall, evidence
from La Polledrara suggests that the human group
scavenged an elephant carcass, which died from
natural causes, as it likely occurred at Poggetti
Vecchi (MIS 6), where H. neanderthalensis butch-
ered the carcasses of straight-tusked elephant (see
Aranguren et al., 2019). Moreover, at La Polle-
drara the distal epiphyses of both femurs are in-
tentionally broken for marrow extraction. On the
broken right femur the still in place percussion
flake offers further evidence of human exploita-
tion at the site (Santucci et al., 2016), suggesting
that the archaic human groups may have visited
time after time the zone surrounding the swampy
La Polledrara area. The idea that during the late
Middle Pleistocene this territory and its resourc-
es were attractive for humans is supported by the
evidence provided by the neighbouring butchery
site of Castel di Guido. At this site, several stone
and some bone tools show clear evidence of recy-
cling, suggesting that the bones of large mammals,
mostly elephant, were part of a complex subsis-
tence system characterized by hunting and scav-
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enging during a quite long time of permanence or
perhaps several phases of human presence at the
site (Boschian and Sacci, 2015).

Other sites may represent a single and short
phase of use (e.g., Barogali, Olorgesailie basin mem-
ber 1-Site 15, Gesher Benot Ya'akov, Notarchirico
A1 level, Southfleet Road unit 3, Grébern (?), Ari-
dos 1, Aridos 2, Marathousa 1, and perhaps Aso-
lo), whereas for some others recording an elephant
skeleton associated with lithic implements, data are
not enough to propose any reasonable hypothesis,
as for instance Ficoncella (Italy; MIS 13; Aureli et
al., 2015, 2016). Although at the latter site some
remains of an adult 2 antiquus (thus far only par-
tially retrieved from the sediments) were found in
close spatial connection with small lithic artifacts
showing an original reduction sequence, the sed-
imentary context, the small thus far investigated
area and the rarity of accompanying fauna remains
hamper to properly infer the characteristics of this
potential butchery site.

All things considered, evidence of elephant
flesh and bone marrow consumption, as well as
bone artifacts from various Lower Palaeolithic
sites, attests that the elephant carcasses constituted
a valuable resource for food and raw material, ex-
ploited by humans for a slice of time, which could
vary from a place to another in an unpredictable
way. In the wild, indeed, a number of physical and
biotic factors (e.g., temperature, humidity, rain,
predator and scavenger animal activity) account
for the time that could elapse from the death of an
animal and the exposure of skeletal bones.

In the case of Lower Palaeolithic archacological
sites, where there is evidence that archaic humans
have exploited elephant carcasses for both meat/
marrow and raw material in bone tool production,
it is a challenging task to ascertain whether these
activities took place or not in a short period of time.
This is particularly true considering that bone break-
age for marrow consumption did not necessarily oc-
curred immediately after the removal of soft tissues,
due to the low rate of marrow fat degradation, still
edible after about two months of exposure (Blasco
et al., 2019). The arduous to solve issue therefore

arises as whether an elephant carcass was intention-
ally visited many times by the same human group,
or by different groups at different times.

Available data on the one hand do not enable
us to answer some questions, on the other high-
light some issues, which deserve to be scrutinized
in depth, as, among others, the association “arti-
facts-proboscidean bones” in alluvial depositional
context. What is, for instance, the actual signifi-
cance of fluvial deposits, recording elephant re-
mains, bone artifacts and lithic tools (including
some used to cut flesh), in the light of the very
rare findings of elephant bone fragments with cut
marks in this depositional context? For example,
at La Polledrara a single cut-marked bone (a di-
aphysis fragment) was identified among more than
40 elephant bones (analyzed in a selected area of
100 square meters not far from the butchered skel-
eton) accumulated both on the bottom of the river
during flooding events and in the filling deposit
(Cerilli and Fiore, 2018; Cerilli et al., 2019). To
date, no cut marks have been detected among the
remains found in the sediments deposited during
the swampy phase giving rise to areas with stagnant
and muddy waters, where some elephants became
trapped. Accordingly, as mentioned above, the
number of butchery sites could be sensibly higher
that the number of sites providing firm indisput-
able evidence of proboscidean carcass exploitation.

The issues discussed above are only a few
among the aspects potentially influencing the way
in which Lower Palacolithic humans interrelated
with probo scideans, although many others are
worth considering and debating, stressing once
again the multifaceted, intriguing aspects of the
human-proboscidean interaction dynamics during
the Early and Middle Pleistocene.

4.5 CONCLUSIONS

Evidence provided by the palacontological and
archaeological record clearly indicates that differ-
ent proboscidean species coexisted with different
archaic human species in different environments,
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varying in climatic conditions, landscapes, veg-
etation cover, faunal structure and availability of
resources. Accordingly, this study aimed to ex-
plore whether and to which extent physical and
biotic environmental aspects may have affected
human-proboscidean (mainly Elephantini) inter-
actions during time and across space, either as re-
mote and proximate causal factors. To this goal, we
analyzed the critically revised environmental con-
text at selected elephant butchery sites (chosen fol-
lowing very critical selection criteria) by processing
data by means of statistical analyses.

Taken together, the results support as conceiv-
able the hypothesis that during the Lower Palaco-
lithic the human-elephant interactions were more
affected by the chance to find a carcass, rather than
were strictly dependent on environmental factors
and/or cultural aspects (sensu lato). We are aware,
however, that the sites analyzed are only a subset of
all the potential late Early—early Late Pleistocene
sites, and the results cannot be regarded as exhaus-
tive and conclusive. Although we need more re-
search and data to properly deconstruct the mode
and extension of such interaction, the results of
this research provide some food for thought.

On the one hand, the chosen statistical ap-
proach certainly provides some informative results
and fresh clues for setting the matter of the archaic
human behavior towards elephants, and the casual-
ty vs. intentionality of elephant carcass processing.
On the other hand, the lack of compelling evidence
supporting a purported butchery activity on ele-
phants may depend on an unpredictable number of
factors that hamper the possibility to know the orig-
inal environmental context of the human-elephant
interactions. In addition to the objective difficulty
of creating cut marks on elephant bones, there exist
also biases related to biostratinomic and taphonom-
ic processes that may sensibly reduce the amount
of information, and the disparity in the amount of
sites and information during time and across space.
For instance, the Early to early Late Pleistocene ar-
chaeological sites yielding elephants remains (main-
ly belonging to Palaeoloxodon and subordinately to
Mammuthus species) are much more numerous

than those, where the characteristics of the elephant
remains can be indisputably associated with human
exploitation of carcasses. Finally, we do not have, of
course, solid data on butchery places that may exist,
but have not been found yet.

Keeping these limitations in mind, we can try
to answer our focal questions. Regarding the ques-
tion “did the way in which humans exploit pro-
boscidean carcasses change during time, according
to the changing human species and material cul-
ture?”, the obtained results suggest that the archa-
ic human butchery behavior did not substantially
change in the course of the late Early and Middle
Pleistocene. The augment in the number of sites
seems to be related to the increased demography
and territory occupancy, although we are aware
that occupancy statistics in palacontology are bi-
ased upward by the intrinsic incompleteness of the
fossil record. The magnitude of this bias increas-
es as the number of sites investigated decreased.
Moreover, based on the analyzed data, we are un-
able to conclude on some issues, such as whether
any relationship may exist between tools and cut
marks, and its potential relevance.

As regards to the question “did the human
butchering activity on elephants depend in any ex-
tent on one or the other physical/biotic factors”,
focusing on the late Early to early Late Pleisto-
cene, the results underline the role of environment
characteristics, particularly the vegetation type.
The latter, in particular, had likely an indirect ef-
fect on occupancy, because on vegetation depends
the primary productivity, and in turn the faunal
structure, the amount of available resources, and,
consequently, the presence of human groups in a
territory. We could speculate that the higher the
amount of resources was, the higher distribution
and density a human population had, having as a
feedback an impact on the resources partitioning,
which may have in turn promoted some changes
in human behavior. Concerning the matter of the
competition with top predators, the available data
suggest that during the Early Pleistocene humans
and predators succeeded each other in exploiting el-
ephant remains, as sometimes occurred during the
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Middle Pleistocene, although the carnivore guild
had changed. During the last glacial (MIS 4-MIS
2), better equipped and organized AMH hunter
groups successfully competed with top predators.

Finally, concerning the question whether the
human butchery activity on elephants depended
mainly on casualty or was in some way related to
cultural sensu lato and/or environmental aspects,
the results seem to support the hypothesis of pre-
vailing accidental findings, at least as regards to the
elephant carcasses butchered by Lower Palacolithic
humans. The chance to find a carcass is expected
to augment in the course of time, depending on
the factors discussed above. Conversely, during the
Late Pleistocene the exploitation of mammoth car-
casses was more related to a hunting activity, selec-
tively addressed to young individuals, even if other
large games were preferred at least by Neanderthal
hunters.

Overall, this study highlights once again the
complexity of the evolutionary dynamics of hu-
man-elephant interactions, and the need to ex-
plore all the diverse aspects, even those apparently
marginal, in order to be able to answer the many
questions still remaining unsolved.
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