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Abstract

New developments in neuroimaging have demonsttatgdhe basic capacities
underpinning human social skills are shared byctngest extant primate relatives. The
challenge for archaeologists is to explain how cempuman societies evolved from this
shared pattern of face-to-face social interacta.argue that a key process was the
gradual incorporation of material culture into sdcietworks over the course of hominin
evolution. Here we use three long-term processésinnin evolution - encephalisation,
the global human diaspora and sedentism/agricuttadlustrate how the cultural
transmission of material culture allowed the ‘soglup’ of face-to-face social
interactions to the global societies known todag snclude that future research by
neuroimagers and archaeologists will need to inyatgt the cognitive mechanisms
behind human engagement with material culture disaseavith other persons.

Keywords: cultural transmission; hominin evolution; sociatwmerks; global diaspora;
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Introduction

Understandings of the cognitive basis of face-ttefimteraction fundamental to
both primate and human societies have recently tmatutionised by new
neuroimaging techniques. In particular, studieshaovided empirical support for a
shared theory of mind where the embodied simulatfasthers’ actions, rather than an
abstract, representational theory of behavioureymds understanding of the actions,
sensations and emotions of others (Gallese e0@#;Xallese et al. 2005). It is this

common cognitive basis, with its implications fodeep ancestry, that is proving most



provocative for those studying human evolution (Btbis volume; Grove and Coward
submitted). In this paper we set out to expandetierdisciplinary collaborations by
adding an archaeological perspective. This nedgspaioritises the material aspect of
social interaction, highlighting the fact that wearently know very little about the neural
capacities for the relations that humans have otiler animate and apparently
‘inanimate’ entities.

Animals and objects have formed a fundamental ed¢menetworks of human
agency and sociality throughout our 5 million yeaolution as an encephalised species.
For example, the basic skills underpinning intecactvith material culture are present in
our primate relatives in both the Old and new Wa(lBavidson & McGrew 2005;
McGrew 1992; de Amoura & Lee 2004), suggestingng lttme-depth for the cognitive
basis of such engagement. However, the scale odhunvolvement with material
culture by far outstrips anything known from otla@imal species both quantitatively and
qualitatively. Furthermore, this scale has incrdadmmatically during hominih
evolution in the 2.5 million years since the oldasbwn stone technologies (Semaw et
al. 1997; Gamble 2007).

Collaboration between neuroimagers and archaeddolggs the potential to
illuminate the process by which hominins develofesl uniquely human capacity for
engagement with material culture. Both disciplihase recently advanced by
emphasizing the fundamentally embodied characteulbdiral transmission and it is in
this area that dialogue promises to be most friuiBut this exchange of views will only

be achieved if archaeologists first address someegual issues.

What needsto changein the study of human evolution

The study of human evolution remains committed @agesian model of
cognition and consciousness in which the processiifing is abstracted from its real-
world context. Its practitioners are also largetyntierested in theory, even evolutionary
theory (Foley 2001, 5), relying instead on sequemzkcorrelation to reveal trends in the

data. Archaeologists in particular feel safest yitpulations (Clark 1992; Flannery

! Hominins include ourselves (humans) and all ossilaancestors, while hominids include humans,
hominins and the great apes.



1967), rather than individuals as their unit ofdst{though see Gamble & Porr 2005),
and with a model of rational behaviour based orett@omic costs of procuring food.
How the food quest was organised leaves tangiatesr— camps, tools and residues from
foraging and agriculture — and these serve as @sder variation in reproductive success
between species such as Neanderthals and Moderanisuand for distinguishing
between such problematic economic categories agtsuand farmers.

Similar proxies are used to document the trendgniive ability. Here the
Cartesian model is most evident through the naticsymbolism and the key role it is
thought to play in the human revolution of 50,0@@ns ago. Chase and Dibble examined
the rare ‘symbolic’ items from Neanderthal archaggl“with an eye toward assessing
the degree to which arbitrary categories and syssinlictured behaviours” (1987, 265).
They concluded that there was little or no evidenaesurprising, given that they
concentrated on material symbols which can tracendmoken ancestry from
contemporary societies, such as ‘figurines’ andigktery’. Moreover, when it comes to
explaining why such items are commonly encountefeet 50,000 years ago and
associated with modern humans, the answer is mbigrthat ‘substantial amounts of
brainpower’ (Henshilwood & Marean 2003; but see MeBty & Brooks 2000; Zilhao
2007), together with language, were now involved.

In particular, the rational approach, using dimaetterial proxies to identify key
behaviours, has failed to deliver much of intepestcerning the changing structure of
hominin society (Johnson & Earle 1987). By compariwith the extensive literature on
ape sociality and cognition (e.g. Barrett & Hen@02) a study of hominin social life has
barely begun (Mithen 1996; Gamble 1999). The reassimple; even though hominins
had brains two or three times larger than apes, sbeieties apparently lacked material
proxies for social institutions such as marketseatblies and temples. In the absence of
such proxies, it would seem, little or nothing teninferred. Neither does the rational
approach have much to say beyond the functionaltahe history of technology and

materials. In this paradigm, artefacts are meretgrealised mental constructs.

Embodied knowledge and imaginary geographies



In emphasizing the embodied character of cultuasdgmission we need to avoid
falling into the trap of merely promoting from thpposite direction the mind/body
dualism we have just criticised. Rather, the notbfembodied knowledge’ is used here
as a corrective to traditional archaeological apphes which tacitly endorsed the notion
of abstract, decontextualised cognition. We usddhma here in reference both to
Gibsonian ambulatory perception, which emphasitsesénsory capacities of the body as
the primary means of engagement with the world $&Gib1979), and to ‘embodied’,
‘extended’, or ‘distributed’ approaches within cidgre science (see e.g. Anderson 2003
for review, also Hutchins this volume), linguisti¢sakoff & Johnson 1980, 1999) and
neuroscience (e.g. Maravita & Iriki 2004; Rizzal#tis volume), all of which suggest
that cognition is not an abstract symbolizing pssceut fundamentally structured by the
inescapable fact that the biological processestitotisg ‘mind’ are part of a body which
is constantly interacting with the world.

The change we advocate, and that opens up thegatasipa more fruitful
collaboration with neuroscience, is the adoptioa o¢lational approach to a much wider
set of archaeological data. A relational appro&ganible 1999, 2007) does not seek to
separate hominins from their worlds for analytigatposes. Instead, the focus of its
investigation shifts to theonnectionghat constitute them within those worlds. From a
relational perspective the entities themselvegdividuals, objects, animals — have no
essential qualitieper sebut are rather effects or outcomes of their cotatkess (e.g.

Law 1999, 3; see also Gosden, this volume). As,saicblational perspective is not
necessarily opposed to or separate from a ‘ratioeatling of the data, but
complementary to it.

The shift in standpoint will allow us to addresslsissues as the evolution of
intentionality and the emotions. We will be ableagk if these changes selected for social
bonds that also functioned as scaffolds for thegimay cognitive geographies identified
by Gallese and Lakoff (2005, 9): “All human beireggertain the capacity to imagine
worlds that they have or have nor seen beforenémine doing things that they have or
have not done before”. Without such cognitive &pilhere would, for example, be no
archaeology, no interest in human evolution ané&ddno humans as we conceive them.



Here we will argue that the ability to create aegge such imaginary
geographies constitutes a basic hominin rather ¢ixatlusively human ability (Gamble
2007). Itis not evidence of either a lately evdlveodern mind or a sapient revolution
(Renfrew this volume); later developments weregadtthe outcome of a general shift
towards the increasing use of material cultureufgptement face-to-face interactions
between individuals. Such relational questions alonecessarily require better identified
proxies in order to consider hominin social lifelanaterial culture — a shift in our
conceptual approaches can reveal many new relatms)sitherto obscured from view

in the archaeological data by a purely rationalrapgh.

What needs addressing in human evolution

Although embodiment has recently become a topintefest in archaeology (e.g.
Hamilakiset al.2002; Sofaer, 2006), for the most part archaestsdiave yet to follow
up the consequences of departing from a Cartegpiaroach for a perspective in which
knowledge is seen as mapped in our sensory-mostersy and therefore embodied
(Galleseet al.2004). One such consequence is that emotiongaress playing a key
role, characterising the human brain (LeDoux 1988)always also embodied
(Niedenthal 2007). For example, Turner (2000) lhgsed that positive emotions were
pressed into service to facilitate the evolutiommire complex social behaviour, with
hominin evolution demonstrating a trend away fromv sociality and individualism
towards more group-oriented social structures, lwhan be investigated by reference to
group size and the scale of hominin groups’ imagiggographies. These developments
required conceptual changes within the early legrenvironment of the infant, with the
outcome of selection for these positive emotioaslileg to, “the expansion of the anterior
cingulate gyrus, as the centre for playfulnessranther-infant bonding, [and which]
may also have been rewired to produce a more deseetaource for happiness and
propensities for bonding, altruism, and reciprobiéyond the mother-infant dyaibid.,
112).”

While an admittedly speculative account, Turnenghasis on the emotions is

suited to a relational rather than strictly ratic@acount of hominin evolution. The task



for archaeologists is to integrate material culiante the early learning environments of
children. In this context material culture and eimeg do not exist independently; rather,
the latter frame experience while the former emésdhne concept on which these

developing relationships are based.

A timetable to hominin evolution
The trend in hominin evolution is illustrated héseDunbar’s social brain model
(2003), using increasing group size as a measuweroplexity (Figure 1).

Group size = 89.158 Age 0.1959
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Figure 1. Group sizes predicted for extinct honsrfiom the strong relationship
demonstrated between neocortex ratio and groupasimag extant primates (Aiello &
Dunbar 1993). In fossil hominins the expansionhef meocortex accounts for the increase
in total brain size that can be measured in fasaiia. Mya = million years.

The model is less concerned with the taxonomy efvirious fossils and more
with the overall trend in encephalisation. Brains @xpensive metabolically, and strong
selection is required to account for expansiontarcconsequent costs involved, e.g. the
increased risk of parturition (Aiello 1998). Adatas for sociality are put forward as
one source of such a selective pressure sincerlgrgep size brings evolutionary
benefits in defence against predators and foragpprtunities through sharing.
However, the model is currently light on the medgbians behind the increased
complexity of social life. What were these sociahtls and networks based upon and
how were they organised into more complex patteimgarticular, what role did

material culture play in this trend to complexity?



The earliest stone artefacts are currently 2.5amilyears old (Semaet al.
1997), thus dating to very early in the processrafephalisation. The subsequent
evolution of brains and artefacts reflects an egl@hhistory that needs careful
unravelling if we are to avoid trite narratives abprogress towards modernity. Here, we
will structure our discussion of the archaeologdatia around three processes occurring

over the course of hominin evolution.

1. A sharp increase in encephalisation 500,8000,000 years ago. This is
much earlier than the artefactual changes thatrbdg@,000 years ago in
Africa (McBrearty & Brooks 2000) and gathered pafter 100,000 years
ago (d’Erricoet al.2003; Henshilwood & Marean 2003). The predicted
group sizes at 500ka probably required languadecibtate interaction
(Dunbar 1993). Of interest at this time are lifstbry changes and the
evolution of early learning environments of childldcand the extent to
which these were critical to cultural transmission.

2. The global human diaspora (Gamble 1993; CavallrZsfé& Cavalli-
Sforza 1995), starting with the first appearancel@ino erectugsensu
lato) outside of Africa ~1.7mya and continuing eadter the arrival of
ocean-going modern humans in Australia c60,000syago (Gamble in
press). To what extent does this diaspora depenieoability to construct
imaginative geographies that also supported digedbsocial networks?

3. The widespread appearance of sedentism and thenlage 15,000 —
8,000 years ago, which changed human experiengays that some
believe was fundamental for the modern mind (Ca@®@00; Renfrew
2001; Watkins 2004b). However, sedentism needg tanlderstood in the
context of the social networks and small world ebes which supported
them. A comparative approach must look at bothssadehis apparent
divide.

These processes are emphaticallyregblutions (Gamble 2007). Nor do we

necessarily consider them to the three ‘big events’ in hominin evolution; we simply



use them here as temporal markers to organisegaéosm perspective based on
archaeological evidence. Discussing each in tuewywll demonstrate that all are
underpinned by changing social relations betweenihios — and, cruciallyhetween
hominins and the material world, building on a bagminid cognitive repertoire
expanded during hominin evolution through the spigrof networks of social

relationships that link us over increasing distanteough space and time.

Encephalisation, childhood and cultural and social transmission

The concepts of children and childhood are a go@angle of the kinds of crucial
information that rational approaches to homininletron often overlook. Children are an
almost invisible category in archaeology (Sofaerdwenski 2000) and particularly so
during hominin evolution. We can find their tinyotprints (Roveland 2000), on occasion
their skeletons and very rarely their weaning fo@dasonet al. 1994), but further
proxies such as cradles, carrying slings and gasifire absent. The rational approach
assumes, quite reasonably, that they were prethayt dre, after all, themselves a proxy
for reproductive success, the ultimate evolutiorgogl). However, it regards them as un-
investigatable, much like the study of hominin sbgbefore art, monumental
architecture and ball-courts (Childe 1951, 85; lbed873; Gamble 1999, 1-7; Wobst
2000, 43).

And yet the mother-child dyad, along with adultrgeonding, is one of the
principal units in the construction of hominid saldife. Social relations are the medium
and mode of cultural transmission, providing thewoeks along which ‘objects’
disseminate, and it is in childhood that the b&sethese relations, so crucial to cultural
transmission, are established.

New research is beginning to demonstrate how tlhe®rmmeuron system informs
on the mechanisms of cultural transmission; therméation necessary to imitate the acts
— and infer the intentions — of others is immedyapeesent in their actions as spectators’
mirror neuron systems automatically map the obskeaations onto their own motor
systems in logically entrained sequences of adBaileseet al.2004; Galleset al.

2007). One point of interest here is heuwch sequences become entrained. One



hypothesis is that it occurs by repeatedly expemansequences of actions ‘as they are
habitually performed or observed in the social esmunent’ (Gallesest al.2007, 137).

It follows that, while the neural mechanisms behmdation and transmission
are innate (Galleset al.2007, e.g. 145), they are only part of a complexialogical,
ethological and social factors that are necessgeifited to its evolution. Skeletal and
locomotive adaptations such as the size and peheatation of a bipedal hominid mean
that increased brain size must be associated eathrslary altriciality and delayed
maturity, with a concomitant temporal extensiornha time available for enculturation
and enskillment (see e.g. Smith & Tompkins 1995wér& Coward submitted; Stout et
al this vol.), as most cultural transmission ocagsically, i.e. from parents to children
(Shennan & Steele 1999; Hosfield n.d.). The derpaitiern of human life history also
includes a substantial period of post-reprodudifee an innovation whictmakes little
sense outside a way of life where the handing dofamomplex skills learnt over a
lifetime is adaptive (Peccei 1995; Hawletsal.1998; O’Connelkt al. 1999). Moreover,
encephalisation is also related to a reductiohénsize of the gut and an increase in the
proportion of meat in the diet (Aiello & Wheelerd®). Exploitation of meat, a high-
quality, patchy food, is associated with largergesizes and social groups and
necessarily more complex skills for its appropaatwhich must be learned by each new
generation (Foley & Lee 1991; Smith & Tompkins 1P98n a less ‘rational’ note,
hunting is also necessarily associated with nems$oof social relations forged through
communal hunting strategies and/or division of laband the sharing of large ‘packets’
of meat too substantial for individuals to consiatane.

What lies at the heart of all of these changeedsality; the relations between
individuals and the mechanisms by which those banesnitiated and sustained. At the
fine scale of individual imitation and transmissitvese same relationships also underpin
cultural transmission. At a larger scale, innovagiand varied forms of material culture
are disseminated in a manner analogous to gergeB@yd & Richerson 1985; Shennan
2002); but again, these practices are part anctpafthe wider social networks that link

2 Cultural transmission can also be horizontal asitjoe (for example, within or between peer-groums)
formal or informal (formal education or apprenticigs versus more or less discursive forms of cloitah
enskillment; Boyd & Richerson 1985).



individuals and communities in space and time, aswll discuss later in relation to
agriculture, sedentism and small worlds.

As Fonagy, Gergely and Target propose “evolutionlgt it to the intimate
relationships of early childhood to elaborate thpacity for social cognition fully”

(2007, 297). They argue that the capacity of tlaenio adapt to ever more challenging
physical and social environments cannot be fixeddnetics (see also Deacon 1997 and
discussion in Grove & Coward submitted). Insteachsadaptation is facilitated for the
infant during a prolonged childhood by a grouprakted adults, many of whom will be
kin - what they call attachment figures (see alsthFhis vol.).

Elsewhere one of us (Gamble 2007, 225-30) hasdated the concept of the
childscape, the environment for growth, which cstsshot only of attachment figures but
also emotionally charged arrays including itemsaterial culture. As Hespos and
Spelke’s (2004) work with five month old babies derstrates, the significance of these
material arrays is that infants think first in méérather than linguistic categories, and
establish the relationships between forritsan experiential, metaphorical manner
(Bloom 2004); a good example of knowledge structurg the embodied nature of
experiential learning. A relational approach ins¢eel in considering children in an
evolutionary context does not therefore need dilielmaterial proxies. Instead it begins
with the proposition that the individual is emotédlly connected to materials and carers
from the first. Moreover, as neuroscience showsgid distinction between body and
brain is counterproductive for an understandinthefevolving structure of this cognitive
attachment (Galleset al.2004; Rizzolatti & Craighero 2004; Gallese 2006n&ghyet
al. 2007; Galleset al.2007). In the same way, a division between objactspersons
can also be rejected as both are targets for tlodi@mal association, or agency (Gell
1998; Gosden & Marshall 1999; Dobres & Robb 20@t3t drives the connections
between them - the object of interest in a relai@pproach. In a relational approach,
objects and people are not distinguished by soioe jessence’ but as a result of the
web of relations each is a part of (e.g. Law 1989 this perspective, people can be

% These were the fit between a ring and a postogtiader and a container; examples of instruments a
containers (see Gamble 2007 for further discussion)
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considered as a particular category of ‘thing’ vitteir own characteristic properties or
affordances (Gibson, 1979; Strathern 1998; Jordianvbl.).

I maginative geographies, global diasporas and distributed networks

Among primates — and so probably also among owesdars the
australopithecines - the primary mechanism for tiatiog these social relations is
grooming. The downside, as Dunbar has pointedi®titat any individual can groom
only one other individual at a time. In contrastdiéory resources such as vocal
chorusing, laughter, singing and speech can betdotdoward several individuals
simultaneously, and could therefore have been tsedstain groups the size of those
predicted foHomo erectusn the basis of neocortex ratio (fig 1; Dunba93)9
Dunbar’s work further suggests that these auditespurces are likely to have increased
in complexity over time: archagapiensggroups, predicted to be larger again, would need
more complex forms of social ‘language’, whilemo sapierisextremely large group
sizes need the time-and-energy efficient resowtesetaphorical language to sustain
them (ibid.).

But there has been a shift away from a focus ersémiotic content of speech
recently, with researchers emphasising instedobiss in embodied experience (Lakoff
& Johnson 1980; see also Rizzolatti & Craigherof@allese & Lakoff 2005; Gallese
et al. 2007; Roepstorff this vol). Not only is it arguht language itself may arise from
individuals’ common embodied experience, but it lge® been recognised that much of
the meaning in any instance of conversation is epad by fundamentally corporal cues
including stance, bodily movement, facial expressgrosody and intonation, which also
underpin joint attention, attunement and intentibyéRizzolatti & Craighero 2004;
Mithen 2005; Knoblich & Sebanz this vol.).

But of course corporal and auditory resourcesirdéed we can separate them
out — are not the only social resource that we bawi¥aw on in our social projects. If
they were, there wouldn’'t be much of an archaeckigiecord. We also havkings
material resources. And while there are spatialtangporal limits beyond which we

cannot hear someone trying to talk to us, or semtto judge their conversational stance,
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material resources persist in both time and spss®ne of us has argued (Gamble
1998), this is what allows the extension of soo&tivorks beyond the spatial and
temporal limitations of individual physical bodiasd instances of interaction, and was a
key mechanism of the global diaspora of modern msma

In addition to the long-term temporal trend in &band linguistic resources
discussed by Dunbar, therefore, there is also @asplanension to social relations:
different resources are necessarily associatedweity different geographical scales of
interaction and relationship. Corporal, embodiedtsgies such as grooming are only
practicable in situations of co-presence, whileitauyg resources such as speech allow
interaction with others within hearing distance.t&tal resources, however, can travel
considerable distances in both space and time.

It is important to emphasise that each new soegdurce does not replace but
adds to those previously used, so that embodiexs| vimaterial and symbolic resources
all become interlinked in the practice of everytlsey However, what we so seem to see
during hominin evolution is the gradual adoptiomudterial resources to complement
our primate heritage of corporal and emotional acgirategies.

A good example is provided by Inuit Inuksuit (sitgunuksuk). These
waymarking cairns constructed through the Arctlie buch cairns elsewhere across the
globe, have multiple ‘uses’. They act as markersitonan paths and animal migration
routes, to signal nearby peoples, special plaeehes etc. These structures are
maintained with great care; tellingly, they aresaftonstructed to resemble humans, and
the word in fact means something that ‘acts incéiy@acity of a human’ (Hallendy 2000;
Varney Burch 2007). Some Inuksuit date back geimrstand specific examples are
mentioned in the Aya-yait (Varney Burch 2007), ttavelling songs passed between
generations that help travelers remember the sefri@gisections involved in long trips in
the absence of memorable natural waymarks in Aectisronments. The sameness of
snow-bound landscapes, the quality of light andettteemes of weather that often result
in ‘white-outs’ where visual cues to direction andvement are virtually nonexistent
mean that moment-to-moment navigation occurs bysimnconscious reading of the
subtle alignments of snow, ice and wind: ‘theraddine separating earth and sky; there

IS no intermediate distance, no perspective oratonvisibility is limited; and yet there
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is an extraordinarily fine topology that relies ot points or objects but rather on
haeccities, on sets of relations (winds, undulatioinsnow ... the creaking of ice ...)’
(Deleuze & Guattari 1987 (2004), 421).

Children must be enculturated, or enskilled throagheducation of attention’ in
Ingold’s terms (2000), into an understanding of thorld through a guiding of their
bodily experience of it (the use of corporal, emodl resources) as well as through
discursive means such as the rote learning antitiepeof the Aya-yait traveling songs
(auditory resources) which reference specific Imld@naterial resources) as nodes in the
topology of movement and interaction.

Further examples might include the relational makémaps’ of Australian
Aborigines and Polynesian and Micronesian groups. Aboriginal spear-thrower
illustrated by Ingold (2000, 368) and the ‘wave-avidd’ charts of the Micronesian
Marshall Islanders (Turnbull 1991) are materiabrgses which are similarly
complemented by and work in tandem with corporal less material resources: the
embodied, enskilled experience of moving throughl#éimd- or sea-scape, and the myths
and narratives associated with such journeys example the stories of the Dreamtime.
These narratives contribute to the transmissidhede skills by associating the
landscape, its paths, tracks, denizens and theotatity and skills that structure it with
known mythical persons, such that knowledge oétddmegersona) a question of
relations between individuals. Land- (and sea-pssapaths and routes become
integrated into social topologies rather than ctigmimaps, and the traversing of them is
better viewed as the enactment of a narrative éissam exercise in Cartesian geography.

Although these examples are all drawn from modemadn groups, they do serve
to illustrate how children are enksilled into treewof the different forms of social
resource that function together in the negotiatibdifferent lendscapes.

However, even this more relational perspective atenmal resources remains
rather Cartesian in its division of subject andechjOne of the most striking features of
human life is the extent to which we interact wetitities other than our fellow humans,
and one of the most lively debates in archaeol@ggerns the status of material culture —

as object or as subject, passively imitated, usaded etc., or as playing an active,
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reflexive role in these practices (Kopytoff 1986jely, 1996; Gosden & Marshall 1999;
Wobst 2000; Ingold 2002; Jones, 2002).

The question of whether object have agency is toadan issue to address here.
We will also leave aside the problem of semioti@anmieg: objects may or may not have
agency or ‘meaningoer se and archaeologists may or may not ever be aldgpooach
that (Knappett 2005; Tilley, 1993). But what we chmis investigate theffectof
material culture (Conkey 1995; Gosden 2001, 164y&d & Gamble in press). The
foregoing are rather practical examples of cultyri@ansmitted skills and material
culture that allow geographical and temporal extengut ethnographical and
anthropological literature has long demonstrates bbjects become integrated into
social relations. They may be invested with gremspnal and emotional significance, to
the point of being considered intentional, livindbgects (Kopytoff 1986; Strathern 1988;
Hoskins 1998; Coward & Gamble in press). For examipluit retain a strong emotional
attachment to those Inuksuit believed to have lbeastructed by their ancestors (Varney
Burch 2007). The wealth of mnemonic, metaphorica metonymic references that
derives from the biographies of items of materidture thus has the effect of connecting
people together across the landscape (Gosden &slad999; Chapman 2000; Coward
& Gamble in press). In this light, for example,ecklace such as those found in Upper
Palaeolithic graves at Aven des Iboussieres arBedtrain-de-la-Riviere in France,
becomes a set of metonymic references to the redodevhose canines it is composed; a
mnemonic for the occasions of hunting, trade aneikohange that brought these
together; and metaphorical of the relations wittsthpeople with whom one engaged in
these interactions and the places and occasions thkse took place (d’Errico &
Vanhaeren 2002; Vanhaeren & d’Errico 2005).

For this reason we would very much like to see olegy investigate not just the
physical dimensions of primate and human interactidgh items of material culture, but
how these relate to the emotional and mnemonidfgignce of particular objects.
Mirror-neuron research demonstrates an innate, dimdoesponse to other individuals’
motor actions among primates: canonical neuronsapp represent not only goal-
directed actions but also the potential for sudioas based on the objects to hand
(Grezes & Decety, 2002; Grezetsal, 2003). The mirror neuron literature would thus
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appear to confirm that the ‘affordances’ of an itgihmaterial culture are directly
perceived by an observer (Gallese 2000), as Gibadrpreviously argued (1979), and
therefore that perception is always immediately prettonsciously integrated into
embodied, active projects. In this way the objtself can perhaps be seen as providing
affordances for embodied action, a possibility Wwhitvites some interesting questions
about the ways in which the perception of materigécts relates to the cultural

transmission of manufacture and use.

Agriculture, sedentism and small worlds

We have established, then, that social relatioashesine qua norof cultural
transmission, and that — among humans at leageetstof material culture become
incorporated in these relations, enabling theirgeral and geographical extension
beyond the here-and-now of primate sociality. Hosvethe varying properties of
different kinds of material culture both constraimd enable different kinds of activities,
inviting some uses and precluding others (Parkardee & Ramilisonina 1998; Tilley
2004). In addition, different individuals will alws operate in different contexts with
different resources to hand, and as a result wikessarily construct for themselves very
different material networks. But at the same timdividuals are also always part of
groups with shared histories and shared understgadbout the appropriateness or
otherwise of particular practices and performantlsse cross-cutting trends are what
result in the varyingly patterned co-associationgitberent kinds of material resources
that are understood archaeologically as ‘cultures’.

The nature of the networks of social relationstugsveen individuals and groups
is thus a crucial determinant of the archaeologedtierning of material culture — indeed,
given the arguments for the active role of materiddure in the forging and maintenance
of these networks, the archaeological record i$ = apart of, and not a passive
reflection of, those social networks. The linksvistn the nodes, represented by shared
items of material culture, may be forged directptbe transport, trade, exchange etc. of
objects; alternatively they may represent imitatorlissemination of the technologies or
ideas behind them. Either way, they documentlq &arrelationship, between nodes. So

the various elements of material culture that &ld ln common between sites become
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the heterogeneous relationships connecting theithdil elements into multiple,
interlinked networks. And in this way, a socialwetk perspective can potentially take
us from the patterning of things to the structumfgelationships, as called for by Barrett
(2000 [1988], 28).

One of us (FC) is currently using a social netwpekspective to address the shift
to increasingly sedentary ways of life and the ged@doption of stone-built architecture
in the Near East during the Epipalaeolithic andyedeolithic (~18,000 — 8,000
radiocarbon years before present). Considerableritapce has been attached to the first
appearance of permanent built structures as implyirelative fixity of social patternings
that may persist between generations, acting at@nnal form of enculturation and
‘symbolic storage device’ and sparking a new fofroagnition among sedentary
agriculturalists (e.g. Renfrew 1998; Watkins 200#)aHowever, there are no
straightforward associations between mobility, tmetured use of space and hunting
and gathering on the one hand, and permanent ectinié, sedentism and the symbolic
or structured use of space on the other: thereeXample, mobile agriculturalists, mobile
hunter-gatherers who cultivate plants and sedeihtanyer-gatherers (e.g. Terrell 2007).

Each of these groups clearly has very differentsaafythinking about, utilising
and structuring space that vary from the immatena ephemeral through to the
physical and semi-permanent. Roger Cribb’s (198ijyscomparing pastoral tent
dwellings and village houses in Turkey found tldaspite the obvious differences in the
building materials used, the tent and the house wietually identical in their underlying
organizational templates. There is nothing necégsanstructured’ about the kinds of
non-permanent constructions used by mobile peoples just the placing of sticks in
the ground to represent a ‘doorway’ acts to stmecinovement and activity along gender
and age lines in temporary 'Kung encampments (\Wivitd 994, 217). Nor are the stone-
built constructions of the Neolithic necessarilgrmanentper se sites and houses in the
Epipalaeolithic and early Neolithic demonstratetoarous maintenance, reworking and
remodelling, burning, rebuilding, abandonment adse. As Prussin reminds us, ‘The
concept “temporary” is not synonymous with “tramgiethe concept of “permanent” is
distinct from “stationary” (989, 141).
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We prefer to view the gradual shift in the fornnsl anaterialities of structures as
integral to the social relations of which they warpart — a response to a different social
context in which people used alternative resoute@gpproach some new social problems
relating to the changing scale of their worlds. §taicted environments — whether
primate ‘nests’ (Groves & Pi 1985; Kolen 1999) #NB houses — have a very obvious
affect on the distribution and trajectories of lezdin space that is a fundamental part of
the negotiation and practice of social relationsli¢l & Hanson 1984; Barrett 1994).

The layout and construction of houses is oftenresfeed to the body (Carsten & Hugh-
Jones, 1995), to the extent that they form a nadteretaphor for the experience of living
and being social (Hodder, 1990; Tilley, 1999).

However, this experience is not the same for evexyeverywhere. As the scale
and diversity of the social relations involved mases — as it did, dramatically, during the
global diasporas detailed in the previous sectisnch experience may diverge widely.
While the basic cognitive mechanisms discussedalsmpported by material culture,
make it possible in theory to establish socialtretes with anyone, in practice it may be
extremely difficult to find a common denominatoorin which to commence social
interaction.

In mobile groups, the networks of social relatlups are diffuse, open and
ephemeral, shifting and changing almost consta#lgroups and individuals break up
and aggregate. But the basic unit is small anattred around groups of very close kin,
who all know each other extremely well (Lofland B9Wilson 1988; Whitelaw 1991).
The individual performances of social interactioe &ace-to-face, personal. They use
corporal resources: bodily movement and expresgitimate conversational stances
(Hillier & Hanson 1984; Wilson 1988).

In less mobile groups, the option of fissioningpoéaking away from the group,
becomes less feasible almost by definition. Anthasnumber of individuals in any
group increases, there is of course an exponentiaase in the inter-individual
relationships that are possible. But these soesltake time and energy to maintain, and
they are also cognitively demanding in terms odgnating the relevant social
information (Dunbar 1992, 1993; Gamble 1999; Durtf¥03; Watts 2003). It is simply

not possible for everyone to have the kind of gfr@momplex relationship that
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characterises kin relations with everyone elséénsame society. In larger groups,
therefore, individual relationships become simptifi reducing the potential ‘overload’ of
information (Lofland 1973) so that the relationsvizEen people have fewer dimensions,
being categorised according to a few key charatiesi Thus, knowledge of others
whom you meet only in very particular contextsasegoricalrather than simply
biographical (Granovetter 1973; Lofland 1973; Magr 1977; Rapoport 1981,
Granovetter 1983; Milroy 1987, cited Gamble 199@8loch this vol.).

Thus, in high-density, strongly-linked small-scgteups such as extended
families, the behaviours and performances appr@ptiaparticular temporal and spatial
contexts are so well known, and activities so higbUtinised, that people do not need
much in the way of clues from their environmentetbthem how to act (Douglas 1973,
78; Coser 1975; Rapoport 1990). For example, inyarstralian Aboriginal camps,
sweeping the ground around the shelter two or ttinees a day to alter its surface
texture is enough to indicate a private domain @papt 1990, 16). In larger-scale, less
dense societies, however, it becomes necessargdtecspecialised ‘settings’ to cue
appropriate behaviour, so that contemporary westerllings may have fences, paths,
porches and several doors and gates to achiesihe goal of indicating privacy (ibid.).
Increasing social scale is accompanied by incrgagdundancy of performative cues
through the elaboration of material environmenéd tompensate for weak or
‘categorical’ knowledge of the people with whom anaest interact (Rapoport 1969, 30;
Granovetter 1973, 1983; Lofland 1973; BernsteiactiCoser 1975; Donley-Reid 1990,
115; Kent 1990; Sanders 1990, 71; Whitelaw 199%; 1694, 238).

Such a shift to increasingly well-defined mateaatl social environments has
long been considered characteristic of the Epiditaec and early Neolithic of the Near
East (see e.g. Renfrew 1998; Watkins 20044, b; ilamc2005). However, the
alternative model suggested here posits that idsita step-change, material resources
such as permanent built structures were incorpomgtadually into social practices as the
scale of social life increased; a social netwonlspective will allow testing of this
hypothesis through quantitative analysis of therNEsestern Epipalaeolithic and early
Neolithic.
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Clearly, corporal and material resources are ndually exclusive: even today
we use corporal resources, very intimate body-b&meas of interaction, alongside our
more formal architectures. Small and large scalem$oof sociality intersect and interlace,
grading into and becoming layered onto one anottevertheless, it would seem that as
groups and societies increase in scale, matesalrees become more and more
essential to maintain social relations with othen® are becoming increasingly ‘distant’

in social and physical space.

Conclusion: The sapient body and the mind of the artefact

The challenge that faces the long-term study afihm evolution is to
understand how ‘the mind’ is grounded in real-wadshtexts. One possibility is that this
role is played by emotion, which underpins the t®oofdsocial life. It is here that a
concerted effort by neuroscientists and archaestegiorking together may provide a
fundamental insight into the mechanisms of sodldnd how this structures our
relations not only with other people but also withterial culture.

We have focused here on three trends in hominitugga: rapid encephalisation,
a global diaspora and the built environment. Oguarent is that the sapient mind is best
approached through the study of local and immedialt&iral transmission — which is
always necessarilyocialtransmission, grounded first and foremost in thead relations
forged between individuals and between groups usiaglifferent kinds of resources
available to hand.

We have argued that the rapid encephalisation @®@mg early hominins is
intimately related to a deepening of social reladibetween individuals, enacted using
the intimate, face-to-face social resources thabar primate inheritance. The changes in
hominin life-history and metabolic budgets clea#dflects selection for a way of life in
which the construction and maintenance of sociablsdhrough the incorporation of
material culture into our social networks is ofnpary importance.

The extension of these social relations in timeg space built on this increasing
engagement with material culture was marked bytmmencement of a phase of rapid

geographic expansion. Using material objects tgd@nd maintain imaginary
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geographies that span the globe, hominins coultyate/their way across the globe as
well as among each other — hence the scale andsdyvef material culture of the last
100,000 years (Gamble 2007, chapter 7).

Seen in this light, the gradual development ofINleoc Homo urbanusnarks not
so much a new state of mind as an increasinglyttined ability to manipulate social
networks over these great temporal and geographlesusing a variety of resources,
but increasingly reliant on material objects andimmments in a world where increased
geographic distance was accompanied by much greadtel distance.

Through neuro-imaging studies we are beginninghtteusstand some of the
cognitive mechanisms that underpin the corporabsoesources utilised in face-to-face
interactions among hominins as well as among pemand humans. But the
evolutionary question remains: how are such interas ‘scaled up’ in time and space to
allow, for example, global diasporas and small d&?IWe have argued here that these
developments are best explained by the adoptionnmnelasing use of material resources,
and to that end our interest is in the neurologicathanisms for emotional and social
investment in material culture.

Artefacts do not have minds of their own. But neitdo people. Both are caught
up from the first in networks of action are theibdsr our ability to people the world,
live in settled communities and diversify our matkworlds beyond anything known to
other species. The selective pressures and theamisamfor doing so came from the
social relationships that underpin our imaginarggyaphies and make our minds so
distinctive. However, these relationships are ddpahnot only on face-to-face
interactions between individuals — a basic prinsatategy — but also on the active

incorporation of material culture into those redaships.
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