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THE ORIGINS OF HUMAN BEHAVIOUR:
A QUESTION OF GRADUAL SHIFT
OR QUALITATIVE LEAP?

ABSTRACT: The traditional views on the evolution of human behaviourhave overemphasized some of the material
aspects of culture, conceived as properly human. However, during the last years, the studies of apes have revealed

the existenceof these adaptive traits in other primates. Thisfact has seriouslydamaged the validity of suc!l
a materialist-biased approach (only what is left in the archaeological record is liable to be interpreted) as a clear-cut

human diagnosis. Gradualist and punctuated explanations of the emergence of human behaviour are mentioned
as theoretical frameworks and the need is proposed of focusing such issue from a socio-ecological consideration.
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INTRODUCTION

Several authors have traditionally claimed that
the most diagnostic features of human evolution were

tool-use and meat eating (Ardrey 1976,Dart 1949,
1960,Isaac 1978,Lee & De vore 1968,Washburn
1960, Washburn & Moore 1974). Since Darwin's
"Descent of Man" (1871), these evolutionarytraits
have been considered as a basic adaptation of hominids to the savannaecosystem,as well as a subtle
change in their subsistence behaviour, which meant
the acquisition of meat through predation. Albeit this
last issue has received several criticisms during the
last two decades, the hunting-versus-scavenging debate has not minimized the importance of meat intake in

the considerationsof hominid evolution.Some researchers, mainly

have emphasized its

relevance and have interpreted its emergence as
a sudden change in the behavioural pattern of homi-

nids, whereas others tend to consider such alteration
in subsistence as a more gradual process.
The interpretation of these elements, as well as
others of similar importance — Isaac (1978) stressed
the key role that two other features (food-sharing and
labour division) had played in human evolution —can

receive a new light from Primate Ethology. The observation of the range of the ape adaptive patterns
reveals that the classical distinction between hominid
and non-hominid behaviour, based on the terms previously exposed, needs revision. Some of the features

that were before consideredas exclusivelyhuman
have also been discovered among some primates. The

difference established, concerning their emergence

and evolution,is in some instancesa questionof

degree and in others, a matter of contextual meaning.
If Wecompare the way that extant apes exhibit these
traits to the behaviour of the Plio-Pleistocene hominids that we can infer from the archaeological record,
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we realise, on the one hand, how artificial the evolutionary thresholds thus established are, and on the
other hand, the need of focusing the exegesis of
"human uniqueness" more on its social dimension,
which seems to be quite innovative in this regard.

a "cultural" viewpoint, meaning by this term distinct
social traditions (McGrew 1992), For instance, a com.

parison carried out by McGrew et al. (1979) of
raw materials used by chimps in different sites to
accomplish the task of termite-fishing has yieldedas

a result the unequal incidence in each raw material
according to the chimpanzee group. And evencon.

THE ETHOLOGICAL EVIDENCE

Several studies about primates have documented during the last decades that most of the features
previously thought of as strictly human are present in
extant apes, although under a more rudimentary
aspect. This discovery has helped to understand that
the lack of evidence of a particular kind of behaviour
in an extinct species likely due to perishable indicators that are not conserved in the geologicalrecord
— does not necessarily mean the lack thereof. Some
of the elements that were traditionally considered as
milestones of human evolution are succinctly exposed
below, within the context of ape behaviour, where they
are now known to exist.

Tool-use

cerning the same raw material there existsa sub-

stantial difference in the patterns of its modificatiom
Whereas some groups peel the bark of their twigor
vine tools, others do not. Something similar happens
with stone tools. Some chimpanzee communitiesuse
lithic hammers and anvils, whereas others preferto
utilise pieces of wood as hammers and tree-rootsas
the fixed substrate that supports the objects to be
hammered.
There is also a variation of the habitual patterns
of tool-use among different groups to accomplishthe
same task spectrum. Some of them use certain types
of tools for determined functions and others either
use different tools for the same purpose or do not use
any tool at all (Goodall 1973,McGrew et al. 1978,
McGrew 1992). This variation may be explainedby
the fact that it is the result of an extra somatic meanof
adaptation, achieved through a process of acquired
knowledge, which is socially inherited and, therefore,

If we observe the patterns of tool-use in apes, we

transmitted from generation to generation.
However, a distinction must be establishedbe-

different items as tools, according to the evolutionary

tween common chimpanzees and bonobos. The latter

can notice that there is an increasingtrend of using
status of the species involved.The more advanced
a given taxon is — from a biological consideration
the higher the frequency of tool-use behaviour seems
to become. In this sense, long-term field-studies of
orangutans have mostly yielded negative results, con-

cerning the manipulationof natural items as extra

somatic means of adaptation (Galdikas 1982,Rijksen
1978), although the capability of tool-use in captive
specimens has been demonstrated (Lethmate 1982,
Russon & Galdikas 1992).The most striking example
thereof is the proved ability of these apes in making
and using flaked stones under the pressure of external
stimuli (Wright 1972). The highland and lowland gorillas pose the same problem. Despite several years of
observation, no sign of tool-use has been obtained in
the wild (Fossey & Harcourt 1977,Watts 1984). None-

theless, spontaneous manipulation of several items
has been reported in captivity (Wood 1984).
In contrast, chimpanzees use tools in all settings.

As McGrew (1992) correctly underlines, in the wild
they use a variety of tools made from a variety of
materials to accomplish a variety of tasks. They use

stones as hammers to crack open nuts (Boesch 1978),
sponges of leaves to gain access to the water contained in natural holes, within the trunk of different trees
(Goodall 1968),probes of vegetation to obtain termites (Goodall 1964)and woody branches as weapons
against male rivals or to deter some predators (Kortland 1965).A remarkable feature of chimps is their
flexibility in making tools and the contrast of tool-kits
among different populations, which is only understandable — according to several authors — from
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differ from the former in tool-behaviour. So far, research has reported no evidence of habitual tool-use.
This might be accounted for the particular kindof
adaptation of bonobos, which are less terrestrialthan
chimpanzees as they spend most of their time on trees,
not having the same subsistential needs nor the access
to the same food products. Nevertheless, studiescarried out on captive bonobos have yielded a rangeof

spontaneous behavioural patterns indistinguishable
from those of chimpanzees (Jordan 1982).

Meat-eating
A more diffuse trend
compared with tool-use
— towards omnivorism is observed in apes according

to their evolutionarystage. In this sense, although
orangutans and gorillas are exclusivelyvegetarian*
meat consumption has been observed with a relative
frequency in chimpanzees (Goodall 1968, Teleki
1973).Meat-eating in orangutans is very occasional
(Sugardjito & Nurhuda 1981). According to several
studies, savanna chimpanzees hunt more often than
the apes whosehabitat is the dense tropicalforest'
This is also documented in other primates that inhabit
the

such environments.The most predatory species,
savanna baboons, are precisely adapted to open-vegetation areas.
Chimpanzees eat most of the meat that theyget
from predatory actions (Teleki 1981)and onlyoccasionally have been observed to pirate a freshlykilled
prey from baboons (Morris & Goodall 1977).HOW'

ever, new observations have further confirmed that
chimpanzees do scavenge from time to time and that
those groups reported to scavenge do not live in areas
as dense as the tropical forest (Hasewaga et al. 1983),
This subsistentialbehaviour is also reported among
savanna baboons (Strum 1981). The range of species
hunted and scavenged by chimpanzees is usually made
up of light-weight animals (under 60 kg). This may be
explained because larger animals are less frequent in

woodyareas and more difficult to process without
being properly equipped. According to Goodall
(1986), a chimpanzee group composed of 40 indi-

tionary continuity, In this sense, the most striking case

of Sexdifference in food procurement is hunting and
meat-eating. In this action, only males have been seen

on most of the occasions to initiate predation, to
pursue and capture preys (Teleki 1973),Adult males
also divide the carcasses obtained and get most of the
meat they contain in detriment of females that eat less
of this food in comparison.According to Wranham
and Van Zinnicq (1990), males may kill at least 30

times more often than females. Thus, predation on
mammals by chimpanzees is mostly a male activity. so

if we take into account that males concentrate on
capturing preys

most of the occasions, by hunting,

viduals, may hunt as many ås twenty or more preys in
less than a year. Nevertheless, this seems to vary from
a region to another. The rate of meat-eating reached
by the various populations of chimpanzees (measured

insects — which some authors have defined as "gathering" (McGrew 1992),we can notice that there is a sex

by analysis of faecal specimens) reports that the
groups living in association with the savanna ecosystem eat more meat than the groups that live in

became the human hunter-gatherer social behaviour.

strictly dense tropical forests (Goodall 1986,McGrew
1992).This result is further supported by the observation of kills among different communities. East-Afri-

can chimpanzees hunt in a higher frequency than
Central or West chimpanzeesnot associatedto sa-

vauna environments (McGrew 1992). All this together
can be taken as an evidence of increasing meat-eating
-amongthe primate species that are adapted to more
open-vegetation areas.
Sex differences in subsistential behaviour

This attitude has erroneously been termed "sexual labour division'*by some primatologists.They
interpret the ecological differences of both sexes as
a division of labour, based on a slight variation in their

incidence on food resources. Some products may be
eaten more frequently by one sex than by the other,
but labour division is one thing and sex variation in
subsistence is another. The former requires a defined
social group where sex differences exist in foraging
and a process of reciprocity is established, by means
of the exchange of food between both sexes. Therefore, one cannot argue about labour division without
discussing the social organization of a group, which
requires a mutual dependence between male and
female to account for such a strategy. Otherwise, we
are simplytalking of sex differences in subsistential
behaviour as is the case in extant apes.
A divergence in ranging behaviour between
males and females has been reported in gorillas and
chimpanzees (Wrangham 1975). In orangutans, males
are more terrestrial than females (Galdikas & Teleki
1981). Sex difference in the utilisation of the feeding
levels, in the time spent exploiting different resources
and in the Cypesof foods chosen for consumption has

also been documented in orangutans and chimpan-

zees (Clutton-Brock & Harvey 1977,Galdikas & Teleki 1981). This indicates a variation between the male
and the female subsistential patterns in pongids. Some
authors (e.g. Galdikas & Teleki 1981) interpret it as
the previous stage to the hunter-gatherer sexual divi-

sion and, therefore, as the initial phase of an evolu-

and that females focus their preferences on getting

difference in food acquisition that could constitute
the basis of what later, in the evolution of our genus,

Food-sharing
Again the definition of food-sharing must be

outlined, as was the case of the division of laboure If

we mean by these terms the transfer of food from
some individuals to others, by taking nutrients from or

by requesting to one another (McGrew 1992),then
food-sharing exists among apes. But if we define it as
the reciprocal exchange and the distribution of food
as apost factum action, instigated by the intention of
getting energetic resources for a collective benefit
expressed through its sharing with other individuals,
then it is only a human behavioural manifestation. If
we assume the first definition, then we can notice that

there is an increasingtrend of food-sharing in apes,
according to the evolutionary and adaptive position of
each species. Whereas in gorillas and orangutans the

transfer of food occurs occasionally — from female
progenitors to their offspring, in chimpanzees it is not
only restricted to this maternal relationship. Transfer

of meat among males and females is observed when
a prey is hunted (Teleki 1973). Vegetal foods are also
items likely to be transferred to different members of
a group, irrespective of the age and sex (McGrew
1979,1992).In all instances "food-sharing" adopts the
form of a distribution of nutrients that is carried out
by means of individual requesting and individual allowance to let another member of the group get part of
the food that is being consumed,

Social interactiou
Once again there is a trend in apes to develop
a social relationshipthat gets more complexas the

species is more evolved, The least social ape species
is the orangutan. It tends to live alone or in small units
composed of a female and its offspring. A somewhat
more advanced social organization appears in go-

rillas, with a reproductive male as the head of
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a hierarchized nucleus made up of several females
and their descendants. Chimpanzeesfurther develop

this trend and are structured in groups, where several
adult males and females live together under the autho-

rity of a main male. But the degree of scutialinternecessarily manifested in the formal
action is

aspect of the social structure exhibited. The dynamics

of social interaction are much more developed in

chimpanzees than in any other ape, irrespective of the
habitat that the species is adapted to. Dense tropical
forest
are as social as savanna chimpanzees.

The time that the individuals of the same group
remain together and in physical contact is remarkable.

Chimpanzeesare keen to groom and the time they
spend in this activity is long enough to suggest that it
is a regular activity carried out daily, whose frequency
is not observed in any other ape.

Summary
There seems to exist an evolutionarytrend in
apes towards increasing some adaptive traits and
developing some attitudes according to their evolu-

helped by a new locomotion system and an anatomic
structure that made both the use and the transportof
tools, more efficient.
We have also seen that meat-eating is a part of
the subsistential behaviour of chimpanzees.Taking
into account that in apes it is an adaptive trait that
becomes more relevant according to the speciesingorillas and orangutans are vegetarians
volved
whereas chimpanzees eat meat with relative frequenchimpanzeesadaptedto
cy -—and its habitat
meat than in other
more
savanna forest consume
habitats (Wranham & van Zinnicq 1990) —it can be
assumed that early hominids were also "usual" meateaters due to their biological status and becauseof
being adapted to more open areas than the extant
savanna chimpanzees. This might imply further developing both tactics, hunting and scavenging, whichcan
be observed in our nearest biological relatives, due to

the impoverishmentof food in savanna woodland

in comparisonto the tropical forest — and to the

possible increasing rate of meat intake itself, though
still being a minor component of diet.
This particular adaptation might have also main-

tained sex differences in subsistence.Males could

tionary position. The behaviour of gorillas and orangutans includes almost no tool-use — although their

have had more access to some products and females
to others, in a co-ordinaied social system that might

capabilityof doing so has been experimentallyde-

have implied the transfer of food among individuals as

monstrated, no meat-eating, episodic transfer of food
from female progenitors to their offspring,a limited
social interaction — which in the case of gorillas is

often as or even more than chimpanzees do. Therefore, from a retrospective consideration, early homi-

chimpanzees — as human beings' closest ancestors,
with which we probably shared a common link about
six millions years ago, if the biomolecular data are
right — make use of a varied tool-kit (they are both
tool-makers and tool-users), they eat meat more
frequently than any other ape, by means of a combined predatory (predominant) and scavenging(marginal) stra&egy,they transfer food to one another and
show sex differences not only in tool-use but also in
the processing of a variety of plant and animal foods.
They also exhibit a complex social interaction.
As all these features become more remarkable
in groups adapted to more open-vegetationareas, it
seems reasonable to think, from an evolutionary viewpoint, that the first hominids might have further developed these characteristics as they were adapted to
the savanna ecosystem, where the selective pressure is
stronger. Thus, some sort of material culture might
have pre-dated the first lithic artifacts that appear in
the archaeologicalrecord. This can be further supported by the fact that in open habitats the danger of
predation is more intense than in closed areas, making
necessaryfor hominidsto adopt a self-defencestrategy that might have been based on tool-use. Bearing
in mind that as much as a 1/4 of the tools made by
chimpanzees are used as weapons (McGrew 1992),
and that savannagroups use them more often than
dense tropical communities, early hominids might
have increased this trend of tool-use and function,

difference among them all a matter of degree.Thus,
our traditional interpretation, as archaeologists,of
the landmarks of human evolution — based on inferences about the emergence of these features in a determined moment of the paleoanthropological record
are misleading. Tool-use, meat-eating, sex differences in subsistential behaviour and transfer of food
among individuals of a social group are not new
elements that emerge with the split of hominidsfrom
hominoids or later on, with the appearance of the
archaeological record. They are factors of a general

more complex,due to their kind of society — and
slight sex differences in subsistence. In contrast,
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nids could have followed the evolutionary path initiated by apes, by further developing some traits that are
common to some of the superior primates, being the

behaviour that are present in apes, especially in chim-

panzees, and that may have evolved first with early
hominids and then with the emergence of our genus.
The particular kind of hominid adaptation mighthave
impulsed the development of such factors to a larger
extent as is required by the selective criteria in open
habitats.
Then, if we do not consider any of these adaptive
traits as a key aspect in human evolution, does it mean

that the differences between ape and humanbehaviour are a question of quantitative variation? If the
answer were affirmative, then the Plio-Pleistocene
archaeological record would probably not be as it is.
Apes exhibit a subsistential behaviour based on
a feed-as-you-go strategy (Isaac 1978, 1983).They do
not transport food or postpone its consumption,nor
do they create referential places where they eat. As
soon as they get any nutrient they consume it. This

may be better understood from the social behaviour
that rules this kind of strategy. Chimpanzees and
gorillas form societies that can be described as "co-

bones, spatial patterns of the different elements
within the clusters, and ecological comparisons are
some of the criteria used to differentiate the agents

sistentialindependence from one another, but that

Bunn 1982,Dominguez-Rodrigo,in press(a), Potts
1982, 1988). Furthermore, cut-marks and hammer
stone damage prove that hominids were actively involved in the processing of, at least, some of the

ordinated and semi-cooperative". The term is applied
with the next meaning: a particular kind of rules that
steer the internal relationship of a group whose adult
members perform selfish acts and maintain their sub-

involved in bone concentrations (Blumenschine 1988,

make them cooperate against external menaces. Thus,
coordination is mainly expressed as the ensemble of
usually hierarchized — that allow
social norms
different individuals to live together in the same group
with no subsistential interdependence. Coordination

remains, in order to consume their meat and marrow
(Blumenschine & Bunn 1987, Blumenschine & Selvaggio 1988, Blumenschine & Madrigal 1993, Bunn
1981, Bunn & Kroll 1986, Bunn & Ezzo 1993, Potts &

may lead to semi-cooperation not only in the selfdefence of the group but also, as is the case of
chimpanzees, in the obtainment of a prey.

If hominidshad further increased some of the
aspects that I have mentioned before, it seems likely
that they could have become more cooperative. But

this does not necessarily imply an alteration of the
social system of coordination. If they had reacted as

chimpanzees, their subsistential behaviour would not
have propitiated the formation of an archaeological

record. They could have used the "feed-as-you-go"
strategy and would have left, therefore, no trace of
their adaptation. This seems to be what happened to
early hominids. But in a certain moment, and presumably related to the emergence of our genus, some

artefact-plus-boneconcentrations appear as a clear
manifestationof a new behaviour that differs from
that of apes in its subsistential aspect and — it seems
very likely — in the social structure that conditions it.
THE ARCHAEOLOGICAL EVIDENCE

Shipman 1981). The controversy raised at the
beginningof the last decade about the behaviouraJ
meaning of the East African Plio-Pleistocene archaeological sites — whose integrity and resolution were

questioned (Binford 1981)

has actually reached

a stage where scientists can assess, by means of tapho-

nomic analysis, that hominids have been the primary
but not only
agents and, therefore, the main
accubone-and-artefact
the
of
most
responsiblefor

mulationsof the period referred to (Dominguez-

Rodrigo, in press (b)).
After several years of discussion, if asked now to
make a statement about the essential characteristics

of the formation of the Plio-Pleistocenearchaeo-

logical record, most of the archaeologists would agree
that there are few substantial things to add to what we

thought more than a decade ago about the hominid
involvement therein. Thus, it is commonly assumed
that early archaeological sites were formed because of

the next reasons:

1. Referential places were created in strategic points
of the landscape, where lithic raw materials were

brought from their original sources previously to
the complete use of these sites.

The best Plio-Pleistocene archaeological evidence is made up of archaeological sites. This sim-

2. Hominids repeatedly carried carcasses to these
referential spots to process, by means of stone

stress the relevance of a holistic approach to the

However, during the last years recent considerations are trying to make us conceive hominid

plistic statement is not meant to be tautological but to

archaeological record. Elements extracted from their
context — for instance, lithic artefacts — do not have
the same interpretive value as if they are considered

together with the other items that configure the archaeological accumulations. These dense clusters of
bone and lithic debris are the result of a new behaviour that might have something to do with the readjustment of the main subsistential and social parameters undergone by some late Pliocene hominids.

Although the mere association of stones and

bones might also be thought of as the consequence of
natural processes, the main authorship attributed to

the hominids still retains the greatest heuristic value
(Blumenschine1988,Blumenschine & Marean 1993,
Bunn 1982, Bunn & Kroll 1986, Potts 1982, 1988, Toth

& Schick 1986).Natural bone concentrations, such as

the sporadic remains that some large felids — and
more regularly, hyaenids — may accumulate under
determined circumstances cannot completely mimic
anthropic sites. Skeletal bone frequency, types of
bone alterations, range of taxa represented, density of

tools, the products they contained.

behaviour not as human-like as the models proposed

to account for site formation maintain (see below).
More remarkable than the hunting-versus-scavenging
debate is the issue of what hominids really consumed
from carcasses. Accepting that they selected some
parts from several carcasses and that they transported
them to referential places, Blumenschine (1991) has
suggested that hominids mainly scavenged defleshed
bones from felid kills — anticipating themselves to
hyaenas -—with the only aim of extracting the marrow
that they contained. This would mean that their behaviour at sites would not have been as human as previouslythought, because marrow fat constitutes a limited food yield that would not have encouraged its
sharing with other members of the same group. Thus,
sites are not conceived as spots where food is shared,
hut as refuges where hominids individually introduced

rand consumed low food yields. Blumenschine's assertions are mainly based on the analysis of skeletal
representation and bone modificationat sites (Blu37

menschine & Selvaggio 1988, Blumenschine 19919
Blumenschine & Marean 1993). Nonetheless, the
studies made on bone destruction processes and skeletal representation demonstrate that early sites may
have undergone a severe process of destruction and
alteration by ravaging carnivores such as hyaenas and,
therefore, the elements represented are not indicative
of what hominidsreally carried to these spots (Marean et al. 1992,Blumenschine & Marean 1993). They
might have transported a whole carcass — with high
energetic yield, or a few defleshed bones — with low
yield. However, a recent study on long bone marrow
yields of African ungulates by Blumenschine &
Madrigal (1993) shows that the abundance of long
apendicular bones at Olduvai sites is indicative of the
selectivityby hominids in exploiting the energy from
them. As they say:
"Hominids were preferentially breaking those
larger mammal bones that provided the greatest gross
energy gain. In neglecting many lower-yielding bones,
hominids were not maximizing enerv gain from
marrow exploitation, nor were they operating in an
extremely-limited mode. (...) Rather the amount offood

enero available to the hominids who broke marrow
bones at the sites seems to have been adequate."
(Blumenschine & Madrigal 1993: p. 580).
This evidence that hominids selected high-yielding bones, according to the authors, is consistent with

passive scavengingfrom abandoned felid kills, confrontational scavenging and hunting. Blumenschine
also argues that the evidence for hammerstone breakage and frequency of percussion-marks specimens at
some sites suggest that hominids broke most of — if
not all —the marrow bones (Blumenschine & Madrigal 1993). But this only indicates that hominids extracted marrow from bones. It does not exclude that
they could have eaten the meat that these bones might
have contained. As a matter of fact, there are several
arguments that could be used to prove it:
1. Concerning surface bone alterations, besides per-

cussion-marks,a significant amount of bones at
sites exhibit several cut-marks (Bunn 1981,Potts &
Shipman 1981). Both the quantity and presence of

these marks on determined sections of the bones
cannot be satisfactorily accounted for as the removal of scraps of flesh that commonly survive camivore consumption (Blumenschine 1991). Firstly,

they appear regularly on meat-bearing bones
(Bunn & Kroll 1986) and secondly, upper-limb
bones from carcasses at felid kills usually are utter-

ly defleshed. Furthermore, to remove the occasional scraps of flesh of these bones stone tools
become unnecessary, but even when they are ap-

plied to them, no mark is left on their surface

(Dominguez-Rodrigo,under study).
2. Every reconstruction of a behavioural model must
be based on a multiple-variable approach. By focussing on bones, Blumenschine does not take into
account that sites contain lithic artifacts and stones
that suggest their use in meat consumption. Most of
the stone tools at early sites are simple or modelled
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flakes and, therefore, they express a cutting-function. Microwear analysis on the edges of someof
these tools shows that they were used for processing meat (Keeley & Toth 1981),The presence
whose original
of alloctonous raw materials
sources were fairly distant -- suggests that lithic
tools were essential for the survival of hominids.If
they had only obtained defleshed bones, stones
would become less important — bones couldbe
broken by using tree branches as passive percussion platforms — and the type of raw material
would not have been taken into consideration.
3. Blumenschineinterprets sites as refuges and not
central places. In my field study about carnivore
involvement in carcass transport I have not reported bone accumulations by reincident transport
to safe places. The points of carcass obtainmenc
the physical conditions of the environment,the
social characteristics of the different carnivores
and carcass size are some of the features that
account for the lack thereof (Dominguez-Rodrigo,
in press (a)). If hominids had reacted like other
carnivores, they would not have generated any
significant bone concentrations, as the nearest safe

spot would always have depended upon a wide
range of variables. However, they seem to have
been regularly carrying animal resources to determined spots, Blumenschine explains this by interpreting these places not only as refuges but also
as points where hominids could always find lithic
tools from previous carcass-processing acts. This
interpretation could be considered as Potts's "stone-cache model" revisited (see below the critical
comment to it).
4. If hominids were only obtaining marrow from long
bones, they could have processed them either on

the spot or in another place where refuge was
available. If riparian woodland was this place, they
could have chosen a different spot every time they

carried bones to this area, as they would havehad
a wide access to stones
especially in gallery
forests — in case they were really needed. This
could have eliminated the troubles that mighthave
emerged at sites if such a scarce food had been
transported to them. Studies on apes showthat
when such a thing happens, disputes, confrontations and aggressions are common among the mem-

bers of the same group (de Waal 1989).That

explains why, when an individual gets some food,
he/she tries to eat it alone and get awayfromthe
main social focus. The sOcial stress originatedby
hominids transporting low food yield to the places
where other individuals might have stayed, could
only have been avoided by carrying that food to
other spots apart from the main areas. But this goes
against the main conclusions reached throughthe
taphonomic analysis undertaken (see above).
If hominids repeatedly carried carcasses to determined spots, it must have been because they could
afford -—it may even have been intentionally —food
dispersal in favour of other individuals. Therefore,

this should have required that the bones carried to

these sites were not marrow-limited, but that they also

included meat. This is shown by the skeletal representation, the bone surface alterations and the bone
modification patterns from early sites and by a social

and throphic consideration of hominid behaviour

(Bunn & Ezzo 1993).

This subsistentialreaction is currently best ex-

plained by two different behavioural models: the "stone cache" and the "central-place foraging". The "sto-

ne cache" model, proposed by Potts (1982, 1984,
1988),based on the assumptionthat hominidsminimised the time spent in those places — due to the
threat posed by other carnivores, explains the site
formation process as the creation by hominids of

referential places in different strategic spots, to process the animal food they could get nearby. These
"stone caches" were not home bases mainlyby the
next reasons:

1. A home base must be a safe place, where the
members of a community can develop their social
life and exchange food and information.In PlioPleistocene sites there are a lot of bones with
tooth-marks that indicate the presence of carnivores that might have constituted a potential
danger to hominids.So, as the overlap between
hominids and carnivores is documented, sites cannot have been safe places.
2. The temporal lapse of bone accumulations in those
sites might have lasted several years, which means
a reiterated use of the spots that exceeds the period
of occupation observed in modern hunter-gatherer
home bases.
Thus, archaeological sites should be considered

as the result of a different behaviour from the one

inferred in the "Home base" model proposed by Isaac

in the late seventies. It must respond to a positive

investment of energy, that is to say, that the energetic

expenditure should be optimised by the increase of

the energy obtained. By elaborating energetic models,

Potts concludes that if the amount of available carcasses in a given area increases, it becomes more
useful to create several referential spots instead of
only one. As the energy spent in the desarticulation
and transport of a carcass results greater according to
the augmentation of the length that separates it from
the hypothetical "home base", it seems much more
effective — in energetic terms — to transport it in
a shorter distance. For this reason Potts considers
that the formation of several referential points — or
processing places — by the same group, in different
habitats, would have been more beneficial in the
investment and obtainment of energy. Therefore, according to this interpretation, the Plio-Pleistocene
archaeological sites could have been the result of the
production of several strategic points or "stone
caches", which would have been provided with lithic
raw material. Hominids would have used them when

they had obtained a carcass near each of them and

would have minimized the time spent at these sites to
avoid the presence of other carnivores. It could have

been a strategy similar to that used by leopards, which

transport their preys into trees to keep them away
from other predators, According to Potts, this model
is innovative due to the next reasons:

1, It is a behaviourthat can be compared to that of
extant apes.
2. It requires neither a social reorganization nor a food-

sharing attitude.
3. It represents an intermediate adaptation as, although it is not exactly like any of the behaviours
exhibited by apes, it does not seem as human as the
proposal defended in the "home base" model.

However,such a set of assertions is somewhat
exaggerated. Concerning the first issue, Potts arguments that the ethological'observations stress that
chimpanzees use stones as tools, transport them and
are able to re-use them. Nevertheless,chimpanzees
use stones sporadically and spontaneously if they find

them where they require their function. For this action they can transport stones along some meters and
re-use them if they were left, for instance, under a tree
whose fruits are seasonally consumed (Sugiyama
1981).The "stone cache" model has further implications. It means the choice of several strategic places

previouslyto their utilisation or after havingbeen
used once, in prevision of future utility (first planning
trait). It also means that hominids should have provi-

ded them constantly with lithic raw material, which
contrasts with the way that chimpanzees re-use stone
tools, as they never bring new stones to a place where
they have already some. Thus, one of the factors that

would differentiate hominids from chimpanzees
would be the reincidencein the transport of stone,
which is what really propitiate the formation of an
accumulation (second planning trait). Another element to be born in mind is the variation in the magmtude of the transport. Whereas chimpanzees move
stones along some meters, hominids were able to
transport them along several kilometres from their
original source to the site where they appear, within
an archaeological context (Hay 1976, Potts 1988,Toth

1982).From an energetic consideration,this means
that, as the investment of energy for this task was more

important in the case of hominids, this behaviour
could only be justified if there had existed a greater
necessity of tool-use than in apes. But the key difference is that, whereas the ape attitude towards stone
tools is opportunistic — they use them if they are
found nearby, in the moment they are needed — the
hominid behaviour proposed by Potts implies a lot of
foresight, as hominids would have selected some
places in different areas of the landscape where they
would have transported and accumulated stones, pre-

viously to their use and in prevision of their future
utilisation, By anticipating to events that are to come,

such behaviour is a new response to the adaptive
requirementsas it is not a form of reaction that
accomplishesinstantaneous and present biological
exigencies,but foresees future needs. In this sense,

Potts is wrong when he states that his model does not
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differ from a normal ape attitude, as it is something
unobservable among primates,
ConcerningPotts's second statement about the
maintenance of the same subsistential and social pat"
terns as in apes, a deeper interpretation of his model,
as he indirectly acknowledges,results revealing because it contradicts such a conclusion.The transport
of stones is in theory more logical if the whole group,
or at least part of it, would have participated together.
Individual transport does not seem to have been very

effective,as the danger of predation in the open
savannacan be better coped with in group. It also

was performed. The innovative features that aCCOUnt
for the behaviour manifested in Isaac's model are the
next:

L The incorporation to the ecological dynamics
of anticipation to future needs, translacapability
of a
ted into a planning behaviour, These characteristics
are best expressed in the procurement of lithic raw

materials and the formation of reference places,as
like in Potts's model
these are established
previouslyto their use.
2. The postponement of food intake and its
probable shared consumption.

Although I think that Isaac's model explains

does not appear to be an individual act, because if the
"stone caches" had not been created for a collective
purpose then there is no way they could have existed.

better the hominid behaviour here discussed,both

making the production of such sites almost impossible
due to the high competition. Thus the only way a "sto-

say, to behave not to satisfy an immediate necessity,
but to react towards a possible future situation. Referential places are produced because their utilityis

Some hominids could have transported the stones
from the strategic points created by other hominids,

ne cache" could have been generated is that the
members of a group had participated collectivelyin
this task. This type of inference might receive further
support from the fact that in some sites the amount of
distant alloctonous raw material suggests a collective
transport. One of the most evident examples is the
FLK "Zinj" site in Olduvai, where more than 20 kg of
quartzite debris have been recovered, its original
source being several kilometres away. Therefore, as
Potts (1988, p. 290) himself recognizes:At the voy
least, the collective, cooperative transport of stone mate-

rial to particular spots on the landscape would have
been necessary. Stone transport would simply imply an

expectativeof shared use as a logical consequence.
This means that the process of bringingfood to places
where stones were available would seem to imply
a communal use of stones and, possibly, animal tissues
(Potts 1988, p. 290). Without this cooperation and the

collective procurement and use of lithic items to
which could have been at the
exploit carcasses

same time communallytransported — this behaviour
would not have been feasible in energetic terms and
the "stone caches" could not have been produced.
Communal transport of carcasses could have improved deambulationin open-vegetationareas, decreasing the risk of predation. This should have been
a collective behaviour, as if a group of hominids had
participated together in the generation of several
"stone caches", they would have expected to get any
benefit from their use. Thus, Potts's model implies
similar consequences to those he pretends to criticize.
The difference with the '"central-place foraging"
model would be that the "stone caches" would have
been subsistentialfoci and not social ones.
The "central-place foraging" model, proposed

by Isaac (1983a) explains the formation of the archaeological sites conceiving them as referential
places that not only served as subsistential spots but

also as social areas, which acted as points of cyclical
dispersal and congregation of individuals, who would

bring food to these spots and would probably stay
there some time when no other subsistential activity
40

models share some common important features. First,
the production of referential places requires the capability of anticipating events that are to come; that is to

foreseen in a short term (Isaac's model) or in the long

run (Potts's model), but in any case, previouslyto
their use. The establishment of these specialspots
requires the procurement of lithic raw materialto
keep them in the adequate conditions so as to accomplish their function. In this sense, the "central
places" might act as a sort of "stone caches" created
in safer environments, with a social and subsistential
aim, where the previous disposal of stones should
have been one of their main features.
Secondly, once created a referential point in the
landscape, both models imply a postponement of food
consumption. Carcasses are not processed on the spot
where they are found, but collectively transportedto

these referential places where they are consumed.

The communal labour of producing this kind of points
and providing them with stones, as well as the search
and transport of carcasses might have had as a result
the shared use of stones and carcasses. All this means
the emergence of a new kind of behaviour, whichhas

no equivalentin the rest of primates. Behaviouris

planned beforehand — emergence of referential places and obtainment of alloctonous lithic raw material,

food — at least meat and marrow

is collectively

obtained and transported to those spots —in contrast

to the feed-as-you-go attitude exhibited by most
primates, where it is presumably shared.
From a material consideration, the formation of
archaeological sites implies a further developmentof
tool-use and meat-eating, in addition to other things,
than that observed in apes. Concerning the first issue,
the emergence of such lithic concentrations doesnot
mean the beginning of tool-use among our ancestors

— as we have already seen that in some primates
stone tool-use is widespread, but supposes the
rance of transformed stone tools. Late Pliocene hominids did not conform themselves to utilise stonesas

tools, but they modified them and elaborated artefacts
with cutting edges. Some authors might argue that this
simply is the next stage in an evolutionary process and
that it should be considered together with an increase

of stone tool-use. But if we bear in mind that these
artefacts might have served to elaborate other
perishable instruments —eif the traceologic analysis
performed on some Plio-Pieistocenestone tools is

valid (Keeley & Toth 1981) — then the consideration
of their relevance should be done otherwise.
Meat-eating is also empirically demonstrated by
a careful analysis of the faunal remains contained in
the Plio-Pleistocene archaeological sites (Bunn 1982,

Bunn & Kroll 1986,Bunn & Ezzo 1993,Potts 1982,
1988).Their importance lies not only in the demonstration that meat and marrow had become important
elements in diet and, therefore, more sought-after
products than in the case of omnivorous chimpanzees,

but in the type of carcass consumed. While chimpanzees occasionally hunt small preys, such as

monkeys, bushbucks, bush pigs, squirrels, rats or bats
(McGrew 1992), the spectrum of species represented

in the archaeologicalsites differ considerablyfrom
this description. Hominids usually consumed meat
and marrow from carcasses that belonged to much

larger animals. Whether they were obtained by means
of a predatory strategy, an opportunistic one or a mixture of both, it implies a development of this attitude
already present in chimpanzees and the attainment by
hominids of a substantially different evolutionary stage.

Furthermore, cut-marks found on a lot of the
bones present in the archaeological sites indicate the
use of stone tools in the processing of carcasses (Bunn
1981,Potts & Shipman 1981), which is a new adaptation not observed in meat-eating extant apes, as they
do not use any instrument in the consumption of their
preys. This "human" feature might receive further
support if hominids had hunted, by using tools, part of
the carcasses whose bones are found at the sites. This
is a human behaviour not found in any other primate
species. Although we lack the evidence thereof, the

wear-polishesfound on several stone implements
from five early Pleistocene archaeological sites, indicate that they could have originated by the scraping
and sawing of wood (Keeley & Toth 1981), which
might suggest the elaboration of wooden weapons.
But, were the Plio-Pleistocene archaeological
sites formed because some hominids improved their

skills to adapt themselves to a more hostile environment, by increasing their tool-use and becoming
more creative tool-makers, by eating more meat
thus developing hunting and scavenging strategies
and by incorporating new features due to the combination of both circumstances?
Some authors would answer positively to this
question, because they do not take into account some

deeper aspects of behaviour that rule its material
manifestation.They would even think of the emergence of the adaptation responsible for the archaeologicalsites as a gradual shift from previousbehavioural patterns, structured within a theoretical
framework that conceive human behaviour as a regular metamorphosis that undergoes a gradual evolutionary process. However, a gradualist consideration
of a particular set of new characteristics adopted by

a determined species might be misleading. An ensemble of seemingly slight changes, when manifested

at the same time, can constitute a substantial leap
instead of a simple step forward.
DISCUSSION:
IN PURSUIT OF THE SOCIAL EVIDENCE

If the early members of our genus had been
socially structured like the extant apes, their subsistential attitude would have been quite different
Followingthe ape patterns, if they had found a carcass, they would have processed it on the spot (food

would be consumed where it is obtained). But due to
ecological reasons (risk of predation) if the transport

of carcasses became necessary, then it would have
been performed to the nearest safe place. This point
would always depend on the spot where carcasses
were obtained — unless it was previously chosen, as
in Potts's model —because if it is meant to avoid the
presence of other carnivores, the transport would
have been made within a short-distance range as most

predators do. Both previous circumstances are contradicted by what can be inferred from the archaeological record, because such behaviours would not
propitiate any relevant bone concentration, as it
always would depend on the place where the carcass
is found (Dominguez-Rodrigo,in press(a,b)). The
artefact-pluebone accumulations that make up early
sites were made because some hominids were engaged in a new behaviour that implied the establishment

of referential places, that were either redundantly
visited or continuously used for some time and where
carcasses were systematically transported and therefore accumulated. This behaviour requires a higher
degree of cooperation than that observed in apes.
In this sense, cooperation would not only have
been limited to the communal defence of the group,

but also to one of the most relevant aspects of subsistence:food procurement and its sharing. This is
a new adaptation that cannot be observed in nonhuman primates and must be understood within a dif-

ferent social pattern. Apes and monkeys share the
same basic subsistential reactions, because their
social structures are ruled by a similar coordinated
system. Groups are socially hierarcÅized and there
exists no interdependence among adult individuals for
the daily food consumption. The hominids involved in
the formation of the archaeological sites, in contrast,
seem to have become more interdependent, probably
adopting a kind of social relationship based on cooperation and solidarity; at least to a certain extent.
This clearly means that the "visible" elements of
the human adaptation in the past are not enough and

cannot significantlybe used on their own to make

interpretations of the human evolutionary process. If
what I have just exposed is taken into account, all the

material aspects innovated by some late Pliocene
hominids and manifested through the formation of the

archaeologicalsites, could be the result of an alte41

ration of the internal social parameters of those homi-

nid groups. We might further speculate about the

reasons of this change — the biological modification

that led to the emergence of our genus seems fairly
plausible (Bermüdez de Castro & Dominguez-Rodrigo 1992) -- but we must assume that such a complex

web of adaptivetraits as the one that early Homo
seems to have exhibited is not easy to understand from

a mere gradualist perception.
If a biological improvement of the processing of
and
information and therefore of adaptation

a redefinitionof the social ties occurred simultane-

ously, that could account, on the one hand, for the
capability of elaborating modified stone tools and,
being aware of their utility, for using them in several
tasks (wood and food manipulation), and on the other

hand, for having access to other habitats and to a newi
series of resources. The processing of large carcasses
could have been done not only because of an improved tool-use capability, but because the internal social

interaction permitted these hominids to deambuiate
through habitats where they could cope with the risks.

This social compromisewould have forced hominids
not to process al least part of their food on the spot
where they obtained it, nor to move it to a nearby safer

point, but to take it to a previouslyestablished referential place,where the, rest of the group could join
them and get a share of the energetic income. Thus,
the hominids involved in this behaviour would have
become not only tool-users in a higheHdegree than
apes (gradual shift), but tool-dependants, in contrast
to them (qualitative leap). They could have eaten
more meat than apes (gradual shift), but their menu
meat, marrow and viscerae —was utterly different,

including animals of all kind and sizes (qualitative
leap). There might have existed a more relevant
transfer of food than in apes (gradual shift), but this
was not probably limited to the unidirectional motherinfant reaction and might have included individuals of

all ages and both sexes, being the postponement of
food consumptionand its transport a "visible"sign
that could justify the assertion of food-sharing instead
of simple food transfer for this behaviour (qualitative
leap). Hominids might also have further developed
the hunting and scavenging strategies (gradual shift),
but to hunt large animals would have required the aid
of material implements because of prey size and the
inabilityof hominids to run fast. In this sense, hunting
reaches a new dimension due to the characteristics of

the animals that-might have entered the predatory
range of these hominids and to the tactics used to get
them (qualitative leap).
Scavengingwould also have been different between early Homo and apes. Whereas it is a marginal
activity — almost inexistent -—of some apes, it could
have been for hominids the main source of obtainment
of large animal nutrients (Blumenschine 1991). If this

had been so, and bearing in mind that scavenging

large animals means to cope with the risk of predation
by other carnivores, the difference between apes and

these hominids would also have been somewhatdisproportionate (qualitative leap).
Cooperation must have been more importantin
hominids than in apes, too. But in this case, if hominids were socially organised in solidary groups,the
interdependence of their members would have meant
a new type of cooperation, that does not existin the
rest of primates (qualitative leap).
Nevertheless, bearing in mind the whole bunch
of factors mentioned, what can really be considered to

be a substantial leap is the common evolutionand/or
emergence of these elements in a determined evolutionary stage, parallel to the biological appearanceof
our genus. A more complex behaviour, that includes
all these innovations, could account for the swift
spread of human beings in the early moments of their
existence and the later extinction of the rest of hominids.

Actually, the research about human evolution
should be more focused on the analysis of the socioecological patterns of adaptation (Dominguez-Rodrigo, -in press (b); Foley 1987, 1991), from a consideration of the forms of social interaction, and try to
elaborate conceptual models that could be appliedto
our evolutionary ancestors. Recognizing some typical
human features in a particular hominid genus could
be thought of, by many researchers, as an ethnographic-biased interpretation with no exegeticvalidity. This theoretical framework has forced research
during I-the last years to construct ethologicallyoriented hypothesis and interpretations. Nowadays
we assume that the primigenious members of our

genus were not humans as we are, but surely they were

not as ape-like as some authors believe. They probably were as much separated from apes as they were
from us. In this sense, it seems feasible that some
human traits observed today in our species,could
have first emerged with them and that some ape
characteristics were still retained in their behaviour.
Against Isaac's (1983b) statement, I think that if we
had these hominids alive today, we would not put
them in academies, but we would not put them in zoos
either.
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