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Hominin Mind and Creativity

ROBERT G. BEDNARIK

In corparison to other disciplines, Pleistecene archacology has an unusual capacity of getting it
wrong mest of the time: over since the mid 19 contury, when all archacologise rejecied the coexis-
ience of humans with Pleistocene fauna (e.g. Boucher de Perthes 1646), every important innovation
n this ficld bas boon universal'y rejeceed by all praciitioners. This included, forexample, the propo-
sitions introducing fossil man [Fuhliow 1859), Palacolithic "art™ (Sautuola 1880), Hamo ereetus ( Du-
pois 1894} ard ausralepithecines {Dare 1925); while the Pilelown fraud {Weiner, Oaliley, Le Cros
Clark et al. 1953) and the Afrizan Eve hoax (Bednarik 20083), among hendreds of such examples,
were readily acceped. This tendency of the discipline 1o be capriveted be fads but precipitously re-
jecting valid propositiors conlinues 1o the present time, with such examples as the Flores “hobba”
casc or the varicu: controversics concerning rock are duting. Since many aspects of the most popu-
lar archacology memes can be safelyassumed to be still false, it would beonly prudent 1o anticipate
that the dominant notions about the minds of heminins or of the ereativity of our ascestors might
also be problematic.

Rathcr than succumbing 1o tht inconscquential humanist concepe of “mind” as ﬂ!rll'l'i.ﬂﬁ [T
‘conscious experience” and “intelligent thought”, it may be more productive o consider the mind
a3 a systcm of ncural and cndocrine proccsses, how they work, and how their inserplay can be
deserized. No entity definable as the human mind exists; lke engrams (Lashley 1950), it has no
dimersions, weight, appearance, conposition or location; hance it hazs no neurcscientific existence.
Similarly, the application of the humanist concept of creativity to the Meistocene is fraught with
difficulties. Crdinanly the term refers (o imention or originaion o any new thing thar hasvalue o
wcicty, but we poisess no adequately secure knowledge abost the circumstances of any innovation
ar perceived creaton of the Pleistocene to juntify a discouris on the origing of ereavwvity. In short,
before considering the workings of the heminir brain or its presumed reflections in the archaco-
logical record we need 1o dispel the simplistic and ethnocenric popularisatiens archacology has
sncouraged to arise.

A MODERN MIND

The unscientific nature of most archacological discourse is evident from, among ather things, the
misuse of concepts imported from ecientife disciplines. For inetance the biological concept of ero-
lutton perceives it as a purely dysiclecologcal process, wherzas archacology applies telealogically
guided assumptions of it to cubure and technology, illustrating the incommensurabilivy of scientide
and archacological episiemologies. Moreover, notions of cultural variables and their expressions
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are merely etic constructs or “observerrelative, institwtional ficts™ (Scarke 1995). All Pleistocene
“gultures" are archacsfacis - invented entitios based an pereeived but o ie implement ey pes and their
relative combirations within assemblages - yet it is obvious that wools do not define culures. Vari-
ables such as palaeoary, which da present authentic cultural dimensicns, have been lforced ine the
imaginary schemes created which are then anribwed 1o a succession of human groups that never
existed as idendifiable ethnic, political, lingustic or cultural encities (Luch 3 “Mousteriing™, "Auri-
grucians” or “Magdalenians™). More imporiantly, none of the dimensions rebevant to the construct
of *mind”, such as intellect, intertion, motivition, cogniion, meaning or brhavisur i recoverable
by archacology, and they cannot be inferred from ools as implied by the underlying “lithocentric™
manira of the discipline,

With s0 many pivotal atcributes of the unstable orthodoxics of Fleistorene archacology being
unreliable or ilbconczived @ iz not surprising that notiorm of haminin mind and creativity are just
as ipecious. The dominant vicw, based on the mow redundant replacement hy pothesis [that @ new
species replaced all ciher bumans), i that the "modern mind™ can be traced hack in the orcder af
30,000 years, 1o “anztomically modern humans”, being demonstrated especially by Aurignacian
palaccari. Most aspects of this beliel are probably falee the rarlican rock ar snd mahiliarg an
of (hat period are mere likely in the order of 40,000 years old (Bedrnarik 2007, Sadicr, Delannoy,
Beaedetti et al. 2002 Pike, Hofmann, Garca-Dher g1 al MY and they are pedhaps the waork af
robust Hrmo sopiens, such as the so-called Neanderhals [Bedmarik 2007). Morecver, the naive as-
sumptior that these Aurignacians, quite apart from not heing anatamically modern, thoughe in
ways similar to present-day conspecifics can be shown to be falsz. All palacaart was created by non-
literate hamans, whede braing functioned very differen by from (hose af literare peaple {Helvenson
2013). In fact, it is onaly in recent historical times that we became modern (Latoar 1993), and the
impstion of modern, Hiemate narratives an propertics of inersdibly remne sociciies needs i be
questioned at every opportunity. Modern human behavicur is not only determined by the intrinsic
neural siructuees anad endecrine systems giving rie o it these are demanstrably influenecd by
onogenic experiences of the individual and their ¢ffects on these neral configurations, Cultural
(i.e. learsed) activity mod fies bath the chemistry and anarory of the brain (Malafouris J008).
affecting the flow of neuroiransmitters and hormones and the quantity of grey matter (Maguire,
Gadian, Johnsrude et al. 000, Dragasski. Gaser, Bush et al. 2004, Smail 2007]. Eves people of
the Midcle Ages existed ir reality constructs profoundly differing from those of modern ligerate
people, and we can e cenain that these differences were Tar more pronsunced in early Upper
Paacolithic times.

Whai is it thae has convineed arckacologisis thae the Chavwver cave ar, for instancs. indicates
the use of a modern mind? They belicve 1o "communicate” with the palacoartist (Mithen 1998) be-
cause they imagine being able o detect adequate elues in images vo determine their meaning, hence
it appears to them 1o have access 1o the "mind” of the artist, They cannot, however, tell us shout
the minds of their users, otherwise recent wsers of “Middle Palacolithic™ stone ols (e.g. Teisma-
nians) should also lack modern minds, Because they believe they deteet interpretable details in an
image. they assume that these details must have been placed with the intention of rendering them
interpretable by similar "minds”, In reality this "identification”™ process is a form of circular reason-
ing. reflecting the values, mental constructs ind visual responies of the beholder rather than the
producer of the rack art matif. Given that the same interpreters would not assume to commuricate
with, say, a coniemporary Aborignal anis through his rock ar, it wosld seem thar this beliel wems
from the supposed (but unfalsifiable) naturalistic characieristics of the image. 1t has no scientific
justification; it is a commurnication with the sell.

Some commentators have tiken the view that the "modern mind™ pardare the early Upper
Palacolithic {e.g. Humphrey 1998 and debate theran), explicitly rejecting ihe opinion that neural
madernity is indicated by iconographic depiction, er by any other archacological indices of neural
modernity in carly societies. Ouher such cited indicators inchede projecule weipons, bladzleis,
boae artefacts, hafting, elaborate fire use, exploitation of marine reiources and large game (e
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Spikins 2009), which nmany archacologists misvakenly believe 1o be Upper Palacolithic innova-
tions, Evidence of these advances can be found nog only with Middlc Palacelithic/ Middle Sowne
Age industries of the Old World, but also with Lowsr Palicolithic/Early Stone Age technocom-
plexes. Indeed, iT"mind™ refers wo the staw and operabon of the noural aruciures tha arcinvaled
in moderating beaavioural patterns, these must have been essentially modernat least sinee the end
of the Early Pleisiocens, Le. for almost 800,000 racher than 30,000 years | Bednarik 2008a, 201 la).
“Modern behaviour™ docs no: refer 1o the behaviour of modern Westersers, or io that of any other
extant human group. I is defined by the state of the sewral siruciures thae are invelved inomoder
ating behavioural patterns, which ullimaely are determined by inhibicory asd excitatory stinuli
in the braie (Bednarik 2001b). 5o the question s what vy pes of cvidenoe would suggesi that ihess
extant neural structures had been substantially established, and at what time does such evidesce
firsg coour?

I the above list of indizators were sympioms of mental medernity, it would clearly extend
well imo thre Lowrs Falacolichic, Lot theve i3 o gowed season g0 accep these archacelogical propo-
sitions. Adaptive exploitation of marine resources is masiered by many species, and many car-
nivores kill prey tha e Targer than they ane, Frogectiles am wsed by warkows ether primaccs, and
hominids and later hominins seem to have used them throughout much of their existence. Elabo-
raee fire use is fira domonsiraied ac L7 millos yeas ago {Beawmont 2001}, while kladclkis, bone
artefacts and composite tools all oeeur later in the Lower Falaealithic. They cannot, however, iell
us abuowt the minds of ihcir uscrs (ronsider Tasmanians wish their "Middle Falacolichic™ techraol-
ogy). Theary of mind (TaM), level of consciousness and selFawareness would be mare relevant, but
are not comnsidered] bocause they camind Lo cacavaied Infognces derived from cmpirical archaco-
logical knowledge are admined selectively: if they reinforce the dominant moded they are wel-
comed, il they comiradict it they are esclewed (e, Bigawd 2007, Rigawd, d 'Lrrice, Vanhacrer ct
al. 200%). For insiance language proficiency is crucial in forming human constructs of reality and
i:uinil:iv: dimcnsons {Biclu:rmn m]l'l:l}. ancd !:hhl.l'rllh Fﬂ-ll-:u?hrl-irﬂbsf aml |il'l-5'lli'5-l = [ Faill 1675,
1983, 1987, 2009, Dunbar 2003) have, for very good reasons, long attributed language 1o most or
all hcminins, mainsircam lrd'l.ﬂ:l-um’ has i recent deeades pl'-!ﬁ"-'.'-*d 1 li it |ﬂ-l1-.!"|-I=|5'E :Ilbcﬂil} (a1
the progeny of an imaginary “African Eve” for which no credible svidence has ever been iendersd.
This extrcme vicw illusirates the chasm between archacalogy and seicnee: it is biolagically absurd
that the enormous cost of encephalisation should not have involved significant evolutionary ben-
cfits. Given thar natursl sclestion can only seleet expressed characteristios, not lavent ones, and
that the human brain spproached its modern size several yundreds of millennia ago, it needs 1o
b cxplained what hominins did with these enlarged brains. Just as language can anly be selecied
for after it has appeared (Bickerton 2010), so can larger brain size, and o imply, asarchazological
intcrpreation docs, ithat for milliors of years ihis brain inereascd relemilessly withour being much
used is biologically incongruous. [t is, nevertheless, the de-facto null hypathesis of Pleistocene
archacology, whorcas sticnce would tond to as:ume that the cost of encephalisation demands sig-
nificamt benefits.

ToM AND SELF-AWARENESS

The cognitive “explosion” or “greal leap” around 40000 years ago postulated by mainsiream ar-
choeology (Cann, Stoncking, Wilson et al. 1987, Stringer, Andrews 1998) nol only lacks o logical
basis; it is contradicted even by the archacologizal record. Preferred incicators that today's human
brain possesses the hind of structuses that underwrite behavior and cognition are cxograms, signs
that bumars are capable of sioring symbalic information outside their brains. Middle Pleistocenc
{Lower Palieolithic) esamples of exograms have been classified into beads, perrogyphs, portable
engravings, prote-sculptures), pigments and manuponts (Bednarik 1992, 20031). Although comru-
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nication & possible by various means, it seems unlkely that maritime colonisation almost a million
vears ago was achievable withour an appropriate form of “rellective™ language {Bednarik 1959,
20G3b). This provides an inportant anchor point Far a realistic timeline of developing human com-
petence in volicionally driven behavior, one of the quimessential aspects of humanness [ Bednarik
2011k, 2002}, Modernity in human behavior had begun, o thesense that the same newral structures
and procosses chat dowermine this gualivy ssday wore cocmially o place, 1T dhis eccuried arcwnd
a million years ago, as appears © be the caie, then the archacological beliefs are fake. I, on the
wther hand, ondy fully medorn behavier gualifies foe madoomiy, e 5 aose anly i0 the most e
cent centaries, and it does not apply e extam illierates of o raditional societies. It then becomis
such a narruw definition than i is uschos as g marker of bumean devebogeecng. Eihed way oot feogdos
archacology msundersiood the adveni of th: “modern nind” completely.

Hun:l'l:,lgr can Frm::l-r SENTRC |.:r||:|i|||i.'u:'1l|r wrdiaiivns from |l:rin~'ill5 l:llq.lil i\.-l”}' devnmone
strated ontogenic development. Intentional behaviour can be deteacd by infants 5-9 months old
n["i"u'h-ndhrnd I‘.-'H‘Sl}, whilc s 15 monchs ||"r-|::,' Can d-lui'F:' aciions lrmrdinﬁ i itheoir E’DIIH {Cﬁbu.
Biro, Koes et al. 2003). The same abilities are available 10 chimpanaces and orang-utans (Call, To-
meascllo 1990), but apparcotly not wo monkoys UE”I:I'I-'II.| Baker, Wickor ot 2l 20001). Batween 18 and
24 months, the child establishes joint antention (Franco, Butterwaorth 1996), as well as engages in
preend-play, and i develops an ability to understand desires {Wellman, Waoolcy 1HE), Rapachoh,
Gopnik 1997, Wellman, Liw 2004). Again, apes use gaze monitoring to deiect joint antention (Hare,
Call, Agreita o al. 2000}, but monkeys apparcntly do not. In is roughly a ithe age of forty maniks
thar the human chilc surpasses the TeM (theory of mird) level of the grear apes (Bednarik 2012,
Nl !]-. Thus the executivve contral over mil'l-liﬂn un'ique tiov humans, I.'D-Elll'llr' with mata represenia-
tion and recursion, would be expected 1o have developed during the last 5 or & million years. Al
though the bra n arces secounting for the laner vwo faculties remain unidentified, executive contrel
resides in the frontal lobes. Since the frontal and emporal areas have experienced the greatest de
gree of enlargement in humans (Semendelern, Armstrong, Schleicher e al, 2000, Bednarik, [lelves-
ston 2017), the faculties facilitating uniquelr human abilities would be expected 1o be moat likely
Fawad there - .nlqhuu;h inEeE mmﬁ\.-ily rather than discrere loci Fay haee been the main driving
force of cognitive evelution. It is precisely the expansion of associalion cortices that has made the
human brain disproportioaately large [ Preuss 2000). It is with the sppesrance of “metarepreses
tatian”, a representation (Yon Eckardi 1999) of a representaton (Leslic 1994, Baron Cohen 1995,
Dennett 1998, Pernes, Gambam 2000], and with recursion thar dcwlnptd human TolM emerge:,
as these are lacking in the great apes (Suddendorf 1999, Call, Tomascllo 1999). Similarly, the apes
have so far provided no evidence of gpiedic memory or luture planning (Suddendorf, Bushy 2003).
Episodic memory, which is idemified with autonoetic conscicusness, can be impaired in humans,
e in arnesia, Acperger’s syndromae, or in alder adulis (Gard ner 2000 ). I can be atributed s il
ferential activity in the medial prefronial and medial parictal cortices, imaging studies of episodic
retrieval have dhown {Low, Lubes, Cropain e al 2H4)

These homological considerations provided by primatology thus suggest that distinctive pre-
curiors of modernity in human behaviour, in the forms of ToM, conscionsness and selfaws reness,
must have been present several millios years ago; they can be assumed to have become gradually
more established since then (Bednarik 20001a). By the beginning of the Middle Pleisoeens, TRO
years ago, modern human behaviour a5 a neurological and endocrine process must have been well
established, in the sease that the struciuncs mvohoeed in modeating Ssehaviaral pareerns wene <ithe
stantially in place. For instance the earliest evidence of maritime colenisaton, from about that time
{Bednaric 1999 H0%h), demands thae Moma erectnd ther possessed relatively comples communica-
tion, presumably in the form of speech. It also implies a variety of techrological capacitics, such
as the wse of cordage and knodimg [Warner, Bednarik 1996). The neural structunes underwriting
huran behaviour at that time should be visualised as being not significantly different from those
of preseneday humans of, sy, #-12 years of age that have not been modified by the use of written
communication or other forms of exograms (extra<ortical memory records of ideas),
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ExXOGRAMS

There is no evidence that any extant non-human primate uses, let alone creates, exograms un-
der natural condilions, The symbol sysiems uwed by primaiologises w con muniate with apes
are all humanly ereated, and the question arises whether such symbols could be defined as
exograms. This isiue appears to help define them, because the vse ol cxicreally soved meme ny
presupposcs the creation of exograms. Therelore the language boards and ether communica:
tion devices of primalogiso may define the difference baiween symbols and exagrams: clearly
they use referrers, but they do not constitute rative or nawralised systems of exiernal storage,
On the vilier hand, cxograms may not necossarily have refererts, as they refer more 1y pically
1o purcly abstraci concepts, whereas symbols by definition stand for other entities. Moreover,
mast sy mbols are shared with rnn:periﬁrs, generally via culiure, whereas chere = a diztinetive
sparation of personal exograms (not shared with conspecifics) and shared exograms (culmr-
ally determined).

‘The corcept of exicrnal engrams ( Lashley 1950) was first applicc to nen-figurative cave an
(Bednarik 1087}, before the neologism "exogram” was invented 1o mame them (Donald 2001).
Since certain forms in which they occur are readily identifiable on the archacological record they
provide the most camprehensive indices in eatimating the cognitive complexity of hominins. but
ihey cin alss demonstrate the inadequadies of archacolog cal inferences. For instance it is clear
ihat the Faculty of sellawareness in a secial animal would logically lead 1o strategics of con-
sciously expressing individualism. Most such evidence is of a nature possessing very low tapho-
nomic thresholds ( Bednarik 1994, but see McGrew, Marchant 1998, McGrew 2004 for apparent
“self-decoration™ of a chimpanzee), but beads and pendams are nodable eccepaions (Bednarik
1997, 1005, 1008k providing glimpses of self-adornment. The several specics indicating degrees
of selfawarencss |Die Veer, Van Den Bos 1999, Gallup 1970, 1998, Gallup, Anderwon, Shillito er
al. 2002, Heves 1998, Keenan, Falk, Gallup et al. 2003, Mitchell 1993, 1997, 2000 are much the
same as those shown to possess von Ecoromo acurons (Secley, Carlin, Allman cr sl 2006, Buti,
Sherwood, Hakeem et 2l. 2008, Hakeem, Sherwood, Bonar et al. 2004). The latier seem to accur
in relatively large species with large brains anc extensive social networks (Bednarik 2001b), and
1 may be that constructs of irdividuality evolved in andem with these networks. It is difficul to
sce how social complexity could have developed beyond that of social insecis without some level
of selfawareness, just as the adveni of se Fawareness is hard 1o account for. Since sell-awareness
can safely be assumed o have beer present in all hominin species, it helps account for the carli-
est known find implying recagnition of iconic resemblance, the Makipansgat cobble (Bednarik
1998). Clearly, the parcidolic detection of human Features presupposes apperceplive capability,
in this instiznce some 2.95 million years ago. The lack o subsequent, more dirsct indications
of selbawareness lor mech of the remaimng history of howinin is apparcr., but in vicw of the
generic coarse resolution of the available record as well as the relevant aphonomy (nat 1o men-
tion archaeological neglect of such evidence) b is 1o be expeoiec. Novertheloss, considering that
from 2 biolagical perspective, items of self-adomment should appear carly ir the Fleistorene, it is
rather surprising that they ccrge only musch lages on the available record (Bednarik 1997, 2005,
2008k). And as with ary maserial svidence contrad cting their dogmas aver the past couple of
centurles, archacologiss have hore alse ogagod i thein sandand responsc of cxplainicg it away
[d"Errico, Villa 1997, Rigaud 2007, Rigaud, d°Errico, Vanhaeren ot al, 2009). Numerous cxamples
uf thix praciive include d’Errico’s rejection of the Repolust Cave pendants, the Divje Base 1 bone
Mute (4°Errico, Villa, Pinto Liona et al. 1998) or the Berekhat Ram proto-figurine, although upon
cxamination he did concede his error concerning the latter item " Errico, Nowell 2000} Tt is this
consisient patterr of premature dismissal or misinterpretation of the most important fnds of the
time in question, in terme of their seplanatory power that derracis preean ly Trom the value af the

discipline.
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CoNCLUSION

The incommensurabality of ihe biosciences amd archaeology renders itinevitable that the minimal-
ist explanations archacology favours contradial the scientific perpectioe. According o Fleisoscne
archacology, homining prior i 0000 years ago lacked symbolising abilities and probably had no
language. This is newroscientifically irrationa] and highly unlikely, given (he numcrous peligic
colonisatiens of the sccond hall ef the Pleistscene, It would imply that the millions of vears ol
COMEMLoNS 1,'|||.'r|:|h.r||i'-.|li1:|r| wiounld Dive B severely limited |:'-|r!.;||ilil.'-|' eMeris. Yl iln'l:u'-:llq:“:."'-.
“hig bang of consciousness” (Klein, Edgar 2002} is supposed 0 have occurred at the very same
time as the significan reduaion of brain volume (br aboa 153% ] within an instam in ovelugionary
time commenced. This “creative explosion” (Ficiffor 19835, Mithen 1998) s perocived an the begin
:|:|i||y' o I|:r|:1.r1!|1:|i1.'.l| |H:ri|r|i callcd the L'|:lp|.':r Falcelithic, :ri!.'j,rri:l!; a voricakble U R jIJI'IIFr
im cegnitive and intellzctual prowess, This myh attnbuting the advent of human modernity (o the
I:r:Hilull'llF ol il Up]:,l Falecolithe and the arvival o '\lll!]n!'\l_lll:_l .lllu.llrlllil_.l“:i meclern hivmans
is contradhicted by virtually millioas of exograms preceding these events either chronologically or
(LR I'III!II!JH_I_-III:I. Fum LI 1.9 g .|1|| L!f."‘unl.lullu'\ l"]l, iillH.!, e e in Lr;_u,l:. p|n |l_||ll.|. [LF ."‘l-‘tilll,“l_' vail Ill_l ihain
Upper Palcolithic technologies, and all the world's palacean exceeding 40,000 years in age ( Bed-
narik 199 20%a, Baaumont, Bednark Elll:ﬂ reluics baih the "'i:'w;l'ld:n.lﬂn" and ihe rrlal.pi_'rrlfl:l;
hypothesis it is lied o The same can be said absowt evidenoe of presumed symbolic behaviour, be
it the wse of FriEl",-rﬂ {Hr;|1llnun1, Beddmarik 2':”2], al r||||-1-|:r'~|I Feaiharas [l"':.:llll:.mul., Eravwn, Blascss ot
al. 2002} and musical instruments {Turk, Dimkaroski 200 1, or the language skills demonstraved by
martime celonsation skills :Hnll-nrlk s, 3003k). With s accommadative r-l:-anm""llp; i reled
o preserve the dogma, maisstream archacology ha: rejecied theusands of carly manifcsations of
human "'.'r-l:'.'.“l"ﬁ'l'l':-'"-| anel iz i herefone naot in a H:Hul [FOSILHAN (4 COTITRCTNE Comsl rurt:'h'ﬂ}' an this Lapasc,
Morcover, creativity is no more archacologically reccverable than imention, meaning or behaviour.
Thiz subject is therefore best lefi 1o the neuresciences [ Bednaril 20002, 300 1h, 2012, Helvension
2013, Diiclenberg 135,

LT T ar1}'. Floisiocene :-'rl'l:lnllrhg:-' fuins consrsie m;l}- Failecd l:-'tpnl'-rl-rlt' a crecdihle l."r|1|.'lrl ai v for
the srigins of what it calls the huran mimd, or even come dose o locating i advent wemporally or
\-El.'“'."“'!.' In Faci 5 hax i.'-"-nt::lit'nti;«- wcorned orex |:I-|:ll'll-m.{ Wty all material Rads ihai mi,‘-l-u lumai-
nate the isiwe, and has \uhh[i!ult‘tlld.'(‘llr'u:llugi('.]l varnables for cuhural - even using them o deduce
cognitive ability, Having Failed 1o define culivnes correct by Bt is in no position o jiesdie the varasles
the scuroscicneoes need w engage with in clarifving ihese iisues,

In the final analysis one has two dhodoes 10 exploring questions of the origin of the human
“mind” and “ereativity”. One can admit archazology’s famasies, tainted by dogma as they are (es-

Fig 1
Lsie Acheulian proga-

figurine from Berekhat
Kam, lssacl
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pecially the replacement hypothesis); or oae can choose the more prudent path of science. The Frst
approach places as much distance as possidle bovween modern pevple and dhein lianinin ancestors,
and resists any suggeston of hominin sephistcation. It also pereeives isolated humarn popula-
tions that were engaged in frequent migrakons across largedy compry lasdscapes, o swenasio tha is
evidently fake as hominins occupied every possible niche in the course of the Middle Fleisiocene,
even the Arctic. The second approach, via scienee, has had vory limived atemtion, amd can only of-
fer preliminary firdings at this stage. It sees genes and memes travelling by introgression through
largely contiguous popalations tha had progreossively oooupicd mew gougraphicel regons. Bu
maore relevantly, it stariswith the null hypotheses that brain expansion i very expensive and woald
not have occurred I there were no commensurage benefis invelved. Theecfore a complexing of
hominin cognition reughly proportionate to brain size is 1o be expected, and the “creative explo-
sion™ derives foom an archaculogival misconcepiion. Since ToM, sclf-awarcnoss and constiousncss
were certainly available to al human species, archacology’s minimalst explanations contesting
the evidence of heminia cogritive capalilitics are imompatible with the most panimonious null
aypothesis of scicnce.
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