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This volume of tilhics is dedicated to Ihe archaeology of pfc-modern humalls, 
effectively a Lowcr and Middle Palaeolilhic sllCCial edition. Thematic volullIes 
afe a new experimcnt for Lithics, ,lIId il is lip 10 you, the members, \0 tell liS 

whet ller or nol you like the idea. 
The genesis of this particular exrcrilllcllt is unusual. In 1994 the Royal 

Archaeological Insl itute published a volume called Buildil/g 011 the Pust, 10 

celebrate its 150th anniversary. It gave a 'state of the Ilat ioll ' type coverage for 
British archaeology from the em'liest occupation of Britain (e 500,000 years 
ago), down to 1750 AD. Of the 237 pages devoted to this immense Jleriod of 
time, the Lower alld Middle Palaeoli thic (for the sake of argullIent 500,000-
35,000) received just one page. In effect, 0.4% of a volullle on British 
archaeology for a period encompassiug c .93% of that time. Not good cnough! 

To he fai r, the author of the Palaeolithic section, Peter Rowley-Conwy is 
not to blame. He fairly and squarcly states his biases, pre-modern humans are 
not his thing. Nonetheless, he gives the i mpres~io!l , unintentionally, of a thin and 
esoteric suhject; an archaeological landscape barren of people but li ttered with 
endless m1efacts as unknowahle as their makers. The spectres of missing cultural 
agendas and a past too remote to be measured, alld hence understood, loom 
large. 

For those of us who arc illlo Ihe pre-modern thing, that gauntlet can not 
be allowed to lie. In the fifteen years that wc have been involved in Lower and 
Middle Palaeoli thic archaeology the subject has changed out of all proportion. 
Wc have lived and arc living through a revolution. These very unknowables arc 
now the challenges for the fu ture. New chronologics, behavioural 
reconstructions, the integration of artefact research with assemblage hased 
studies, and multi-d isciplinary approaches, arc the new research goals. This 
volume reflects one aspect of these new horizons, the contribution stone tools 
have 10 make to the debate. The choice of papers in this volume deliberately 
rcOcct a range of subjects, theoretical, speculative, contextual, arlci"act ual, all 
highlighting the d iversity with which we can begin to discllss the remote past. 
It is this scope to the debate that reveals the dynamism inherent in the 
archaeology of pee-modem humans on both physical and cOl\ceptual levc!s. We 
hope that you will agree that these papers do reveal somethi llg of the potelltial 
of stOIlC tool studies in humanising the Palaeolithic, as well as dispelling the 
shadow that !>ome believe a distant antiquity seems to throw. 

Ultimately archaeology is a dialogue hetwecll people, about people. The 
diversity of uppmltch reflected in the followi ng pages is what gives that dialogue 
its richness, and it is what makes the study of ancient humans onc of the most 
exciting in archaeology today. 

John McNabb and Nick Ashtotl 



A MA'n'ER OF FORM: INSTRUCTION SETS AND TilE 
SHAPING OF EARLY TECHNOLOGY 

J.A.I . Gowlcll 
DepaT/nl/mt of Arclweolngy, University of Liverpool 

This paper is about fonn in the record of the carly human past. After a period 
when it was out of favou r, technology has become prominent in recent studies, 
but form is analytically di ffi cult to explore (at least for the author), and :.,:0 this 
is offered as 11 discussion document fUther than as any kind of Diktm, 

Wc can Slart by looking at the general framework of human evolution: 
where is there the opportunity to look at technology, which might record form? 
The comparative framework of biology is now widely held to suggest a common 
.mccstor of humans amI chimpanzees perhaps 6~8 million years ago; to this wc 
can add chimpanzce technology in the present; and a record of human 
leclmology going back about 2.5 million years. What then were the abilities of 
the commOl\ ancestor,! Although this is a question of major interest, there seems 
no way ut present of determining whether the common ancestor had simple 
technology, or whether chimpanzees and hominids have acquired it 
indepc!ldently. Certain detailed anatomical similari ties in the forelimbs, and in 
the tooth enamel, suggest that gorillas and chimpanzees had a common ancestry 
ltfter the hominids diverged (although other evidence, reviewed for example in 
Andrews 1986, points 10 chimps and humans having a later common ancester). 
As gorillas lt re not tool-users this is a fi rst warning of the complexity of the 
situation. 

The 'common ancestor question' nevertheless highlights some of our 
problems. If we envisage the frame of the few million years since the COllllllon 
ilm:estor as a 'black box', then a sort of stalactite of technology hangs down into 
it (Fig. I ). This i.s hOlllinid technology, and there is no tmce of an equi valent 
record fOf the chimpallzee. Fossils are the only other tracer, and again the 
picture is remarkably one sided: there is hardly onc ape tooth thal can be set 
alongside the hominid remains of the past few million years. The main fi eld of 
the box can thus only be handled by gcnentl modelling, in a compamtivc 
framework (c.g. Alexander 1979; papers in Steele and Shennan 1996). In 
contrast the 'spike' of technology gives very specific illfonnation which is 
therefore difficult to illtegnttc. There is a very tricky steep interface betwecn the 
two areas of knowledgc, which perhaps explains some of the difficulties of 
reconciling academic views. 

My aim is to examine these problems through a series of propositions. 

J. 11,e Stone Age has been rewritten 

In the last generation the Stone Age technOlogy side of this picture has been 
rewritten. Scholars have turned away from ' H narrow concern with artefact 
morphology' (Isaac 1967). So what now are ~Ie concems of Palacolithic 
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archaeology? We might expcct thelll to be matters of behav iour and cultu.l"C 011 

a social basis, in accordance with developlllellls both in archaeology and pfll uate 
studies. 

Dut paradoxically what we have is actually l:u·gdy a record of 
TECHNOLOGY, and this almost exclusively ill the form of stone :lrtcfacts. 
Some authors including Po1ey ( 1987), prefer :lhogether to talk of tcdmology 
mther thun cuiture for the early periods. The actual terminology is probably not 
impmtant, sillce techllology is culturally transmitted in any c:l~e. 

ChimpartZl..'e \ 
techn ology \ 

" " " " " , , , 
" 
\ ,,' 

\, / 

\ ,/ 

/ 

\, / Last (.'Orrunon 
" : aru.:estor 
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Fig. 1 TIle technological :.pike ill rile 'black box': the diffimftie.\· of recollciling 
.~pecific alld general knowledge 

2. Technology b· very much form and fllnction 

It is diffi cult to see how it call be otherwise, though this proposition IS 

intentionally put ill a {Jrnv{)Calive form. Holloway (,, 969) stressed the 
importance of ' al·bitrary form' as al\ essential element of ct.l iturc: and some 
notion of this aJl I~ars in carlier anthropology., ,The lef~n 'arbitrary seen~s, a.l ~ 
the same, to cause real difliculty: surely, people say, If a cultur~ 1 SOIU~LOII ~ s 

chosen for a reason, it is not arbitrary. It seems to me tha~ arlll tr.u:y m, tillS 

SCIISC means something like ' not known in nature, and pOlentJally van~b le . It 
is mcc that any solution achieved through imposed for m is the only solutlOlI, and 
hence the olle chosen is ' arbi trary' . Perhaps ' projected' wou ld be a bet~cr word. 

This basic concepl is immensely important because of .w ~ la [ .H all(~ws 
today in human society. It embrace!; all elelllents of cultural aCl1 vily. mcludllLg 
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a rtefact~, physical structures aud also social structures or illstitutiollS, 
If it has Ihis importance in western society, would it be equally important 

to, say, a hUJltillg aud g:lIhcring Australian aborigine'! The answer must be yes, 
because of language and kinship. These are imJlosed structures with definite 
form. L'iIlguage demands an innate capacity to handle it, but the content of an 
individual language is 'arbitrary' (i.e. cheval is as effective as hor~'e). In some 
societies technology might be so simple that it hardly offers a framework, but 
imposed form is still there ill a social sense. 

3. Rewriting of Archaeology m f!lln S challenges 

The rewriting of archaeology involves challenges. I take as exmuJlles three 
recent challenges to the concept of forlll. 

(1) the challenge by Tolh (1985) for the Oldowau. In this well-known 
paper Toth lakes the view that in the earliest industries form is only a 
conscqucllce of Ihe stone worker following paths of least resistance. '111e 
knappcr cloes not have a mental template of a shaped core-tool, and flake 
production is the main goal. 

(2) the challenge by Dibble (e.g. 1988) for the Mouslerian. 11lc Hordcs 
typology. included more than a dozen 'types' of sidescmpcr, but Dibble has 
shown that these are largely the product of a retrimming sequence. To put them 
into separate type calegories makes little more sense than doing the same with 
pencil stuhs of different lengths. Dibble proceeds to argue that ill the Middle 
ILlId Lower Palacolithic all apparently fixed form is the result of functional 
needs, not of design, He believes that archaeologists who filld 'types' and 
pattern do so I,u·gcly as a function of their own expectation (Dibble 1989). 

(3) the challenge by Davidson and Noble (1993) for industries from early 
times through [0 the Middle Palaeolithic presents similar views, These authors 
consider that 'as late as the Middle Palaeolithic, stone tools derive 1II0S1 of the 
lIpparent patteruing observed by archaeologists from functional aspects of 
manufacture and use .. .' Thus they prefer to see the Acheulcan hand-axes as 
cores, 'oftell discarded when no furtllt:r flakes could be easi ly detached (and 
therefore with 1I ' fini shed lIppeamnce')'. Similarly the leafpoint s of the late 
MOllsterian can be reg:uded as cores, and 'Tmnchet axes such as those frolll 
Boxgrove would he viewed not as specialist tools, but as bifacial cores for 
which tranche! hlows were the nexl appropriate source of flakes' (Davidson 
1991). 

A UcalJIII'lI isai 

These challellges are a Icgitimate part of the effort to rewrite Palaeolithic 
archaeology. But how far can they go'! III the modem world design underlies 
every artefact. Alld how fa r can we eutlhrough the 'great sleep' of 1900- 1960, 
bdi.lre wc CIICUllutCl' the bedrock: of evolutionary archaeology,! 
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Fig, 2 /..llflceolate bi/ace figured by Lyell (.I'hOIVII by him at half actual .~ize) 

Fig, 3 Ovate ·bi/ace figured by Lyell (showlI by him (li IUllf actual size) 
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.A r~haeolog i sts of the 1860s could 1I0t make easy assumptions. For 
evolutloJllsts of the 19th century every battle wa.<; hard fought as they sought to 
persuade the world that 'antediluvian' artefacts existed . We can take as onc 
example the work of the geologist Lyell (1863): 

As lIluch doubt has bcell cast on the question, whether the so-called fliut 
Imtchcts have really been Shllpcd by the hands of Man, it will be 
desirable to begin by satisfying the reader's mind on that point... 

LyelI toured the pils around Abbeville in the SOIllUle valley accompanied by M. 
~()lIcher de Pcrthes himself, aud records that he 'obtained seventy fl int 
lUSlrmtlents ... The two prevailing forms of these tools arc repn:selltcd .. .' (Figs. 
2 and 3). He continues: 

l{espcctillg the Hmhent icity of the tools as works of m·t, Professor 
~{~llllsay, than whom 110 onc could be a more competent jUdge, ouserves: 
I·or morc tll<Ui twell ty years, like others of my crdfl, I have daily 

handled stones, whether fashioned uy natnfC or art; and the flint hatchets 
of Amiens and Abbeville seem to me as clearly works of art as any 
Sheffield whinle.' 

Mr Evans observes thllt there is a uniformity of shape, a 
co~rectnes~ of outline, and a sharpness about the cutting edges and 
IXllllts, which cannot be due to anything bnt design. 

These points were argued with Sllccess, otherwise we would not have the 
~alaeol!thic archaeology which ,:,e know today. Lyeit's scientific approach is 
l!Itc~cst lllg : hc .knew that t? convl~ce olle must present actual evidence, not just 
as smgle specllnens, but III a senes, and that it must be illustrated: a verbal 
picture is insufficicnt. 

The proposition I draw from this is that: 

E.f.W!rIlially .stone artefacts mltst have form - or we COJJl(/ 1101 recognise them. 

And then as a corollary: 

If it was the same as nalural form - we would 1I0t know that they were artefact.5 

How can these arguments be sustained if there are circumstrUlces where natuml 
activites call produce exactly the same effect as those intended by a human 
agcnt? This might arise if a flake is slruck when stones clash together in a 
stream bed or on a l.Icaeh. Few archaeologists would I.Ic sure that they cun 
always, without exception, distinguish bctwecn the nutufill and artificial 
products. This is 1;0 evcn though uature has no paltem in its strikes. If thcre 
are enough cases in tolal, there will be those where one strike produces a 
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platform, and a later one lands a blow in exactly the direction allll with exactly 
the force that a human would intend. 

The implication is surely that complex instruction sets cauHot he 
mimicked by nature, with any reasonable dmllce, but thal simple ones cou ld be. 
So the longer the artificial chaill, the greatcr the inslruction set, the less tile 
likelihood that random strikes would add up to the same effect . Any stat istical 
study of a natur:l1 series should find (July a vcry snmll proportion of pieces 
which show mlything like the !,,,ltem of strikes found ill allY human-generated 
assemblage. This is indeed the pattern of eolith assemhlages from beilches. 

The challenge ot" chimpanzee tool-uUlkillg: towards .. CIIlllllllnltivc 
fralllcwori{? 

Studies of chimpanzees show that they, as well as hUmans, regularly make tools. 
This knowledge seemingly stcms frotH reccnt studies. uut McGrew (1993) 
reminds liS thllt much of the knowledge is lIot Hew. Chilllp.1I17.ees do lIot flake 
lI rtt:facts in the wild. but recent experilllentul studies show fh at the bonobo Km17.i 
can be induced 10 slrike flakes (Schick and Totll 1993; Toth et al. 1993) 
presenting a further challenge to traditionul ideas and mllkiug it much plainer 
that we do have a potential comparativc framework. 

Holloway (1969) made a very iml}()rtanl step in linking arbitrary form and 
culture, and urguing thal they n:presellted a uniquely human domain. In one 
respect I differ with this in a further proposi tion: 

Arbitrary fo rm /leed /lot be diagnostic of humans · it is diagnostic of {/rtef(lct.~. 

Consider fo r example the chimpanzee and its termite-fi shing stick; or the stones 
used by the chimpunzees studied by Boesch and Boesch (Doesch 1993) - there 
is 11 desired forlll which is created or HI leasl dw!;en. This is espccilllly so for 
the termite-fi shing stick, where a stem of the appropriate plant is selccted, the 
right length is broken off, and side-stems removed (McGrew 1993; McGrew et 
(11. 1979). 

Some readers lUay feel that a 'culturalist' would be unhappy at the idea 
of humans having to share their cultural pedestal - but in my case actually no. 
I have long bcclI convinced Ihat routines operated as sk.ills arc a prime link 
between humans and nOli-humans. If arbitrury form is common 10 more than 
one species, then this gives us a major opportunity to anatyse its complexity in 
a COmpilf"dtive fmme, and ill the early past. The process, however may mise 
IIlUIlY objections. Why should one do this" How call you set about mappillg 
out past worlds of mcnlal activity? Does onc not .Heed appropriate models, 
which lUay lIot be to hand'l 

I would seek to answer as follows: 
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Why? - because arbilrary form contains 1i0 much information, and gives liS so 
much infUClllutioll. 

Doe.m 't olle lleeti {j model? - Yes, olle needs mmJek 

' Illesc models can be provjded by psychological approaches. Onc example is 
Ihe work of WYIlII , much of which is formally based on the ideas of Pillgel (e.g. 
Piaget 1953; WyulI 1985, 1993, 1995). Although Piotget's stages of child 
developllIellt are regarded as somewhat fi xed simplifications by some 
psychologists, they may nevertheless reflect levels of abilities reit:vant to human 
evolution. Wynn has developed his approach beyond Piagetian prillciplcs, and 
shown for example the spatial abilities that arc needed for handling bifacial 
edges, Of constructing straight lines in .a Slone artefact (Wynll 1993; cr. fig. 4). 

Uecision stcl' :lIJllI'tlllch - study or I"oulilles 

I have advocated an alternative approach that is based on the gcnerdl analytical 
measurement Icchniques of modem cognitive psychology (cf. Blakemore 1988; 
MacKay 199 1) This involves sever,ll nuxlels, and has a pedigree going back to 
Ihe (appare ntly) fi rst user of the term model, Craik (c.g. Sherwood 1966). TIlis 
approach can employ analysis into routines, such as arc widely used in the 
cognitive sciences. Examples arc studies of how babies learn to use spoons 
(Col1nol\y and Dalgleish 1989), or studies in nUUl-machine interfaccs (Allllell 
1969). For some the approach is descriptive, and lacking models such as used 
by Piagcl. But let liS consider, say, n biologist working on problems of 
domestication. If he uses some archaeological evidence, we don't say ' are you 
using Childe's model?' or something similar. Archaeology, and likewise 
psychology, use many models. 

We are , inevitably, working with a number of models as basic 
assumptions: the fundmllcntul one is that artefacts are made according to an 
instl1lctioll set, which must take into account functional demands. It is natural 
to ask how elabomte an instruction set was being used; and to whal extent this 
uplX!.. .. u s to have been constrained by function, e.g. at different sizes (as in 
allometric studies). Such work is directly relevant to human cvolution, since a 
chimpall7.cc, for all its abilities, cannot handle an instl1lclion set to the extent 
that a humun being can. Our abilities to Imndle instruction sets are fundamental 
to all modern technological abilities, but quite how they are handled is a topic 
for much further slLldy. How is fonn imposed in the course of o l>Cf'dting a 
routine? TIlat is, how ma.ny variables is the maker considering at each stage? 
I\. mix of the two approaches mentioned ahove may be necess:lry for 
iuvestigating this. Amongst other things research in these topics should help 
us 10 determi ne what model is more appropriaJe for the evolution of hominid 
intelligence: 
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(a) a steady increase model ovcr perhaps sevcral million years 
(b) a 1:lte spurt model , as is now much favoured. 
(c) a combined model, in which some lIslx:cts of inle lligcuce evol ve 
bcfore others. 

It seems highly desirable 10 hring such choices of model Oul into the open: a 
good deal of recent work implicitly assumes model (b), bll t work such as \hal 
of Wynn, menlioned above, encourages us tu COllcentrale on specific nspccts 
of abili ty, such as decentration, rathef than something as broad as ' intel ligence '. 

Ex;.ulliua tioll of the cilallclI!;CS 

I retum now to examining the challengcs lIoled earlier, in terms of these 
proposit ions. First, Ihc d iversity of opinion is absolutely necess<lry at the 
moment for exploring a field in which, as Sackell (1977, 1986) has po iuted Ollt , 
elements or style and function are not necessarily separable. Of course a fi rst 
approach is just to illustrate the material (Figs 2-4). Many may feci that no 
more is neccSS<l ry: Ihc material could not acqui m these shapcs by accident, and 
the case is closed. Yet that approach does not aJlow us to cxplore the problem 
_ the gradient from most mdimentary artefact to most SOIJhisticated , and how it 
was traversed. 

TOlh 's arguments for the Oldowan have achicvct.! widespread SUppOl"\. 

The Lcakey (197 1) tYJlo logy did not include corcs in its list - although use of 
terms such as 'sphero id' did not necessarily imply Ihclr usc as tools - and 
apparently put BUle elllphasis 011 flakes. 'l'oth's work redresscd that bil lance, :1IIt! 

went so far as to suggest that the Oldowan too l-maker necd havc 110 ' mental 
template' of form at all for shaping a core. 

Does this mcan that cores and fl akes do not have formal mcntal schemata 
underlying them? Thc usc of a Icrm such as iuslfllction sel helps 10 clarify tile 
position. The fonnula for striking a !lake de mands that the maker fmds a 
sui tahle platform, presenting a sui table angle with a face of the core which 
allows an adequate flake run (i.e. pieces prohably a few centimelres long). 
Nature CUll also achieve thnt formula accidentally. 

'n le fommla fOl' working a core nced 1I0t IJrescribe that Ihe COfl! should 
have a particular cnd-shape, but only that it should be madc \0 yidd a series of 
flakes, with charactcristics within a certain range. '!l1e maker thus needs a 
certain foresight, or ability to manage a routinc o r action, otherwise subsequent 
flake-striking OPI)()[!Ulliljes will be lost. Just pract ising such a routine may we ll 
tend to produce a core of a certain shape, but it ncct.! not be shapt:d for its own 
sake. What it can Ix: said to share with a hand-aXe is the existencc of all 
underlying instruction set - a p:ltteru of behaviour extcuded through timc, 
ell\bodying the knllpper's expe rience, :11111 nut worked out afresh by the kU<lpper 
each time. 

9 



joh" Gowfelf 

Fig. 4. JJifoce.~ from Chesowonja, :-ihowing carefully lIlade straight edge,~. 
11/eu .\pecimen.\· (w!fortunately broken) probably llate within the last half­
million year.\·. 111e ear/ie.f( (kite of .\·uch straight edges is not well-e.~rabli.\'hell 

Fig. 5. A biface that looh 'wrong '; the .flwpe created by l jIJ lU:ddental 
transposition in a computer program. 
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European alld Afri<:an contexts show us some variety even in Lower 
Palaeoli thic core-working. III Britain this oflen clltailed part-rotation of a piece 
to engage new platforms. McNaoo and Ashton ( 1995) c ite examples where each 
core preserves on average only two flil king episodes, each involving the rcmoval 
of aoout three fl akes. My impression is that Africau fl ak ing at 0 .8- 1.0 mill iou 
years often involves more definite alld elaborate rcdlH;tion sequences. Tile 
nature of available blanks llIay be an irnportallt fa!.: tor: the cohble b1:mks (OneH 
of lava or (1IIart:tite) which arc common in Africa may have hceu more alllellablc 
to worki ng in sel ways than the flint nodules of European materia l; somet imes 
from onc plat form, as in a 'core-scraper'; sometimes from two faces, ail in 
'discoids' And 'dloppecs'; or in other cases fwm ullY convenient platforHl as ill 
the simple 'cores', which resemulc much more those of the ClactonhUl. Such 
sillll'le corcs are not well-advertised ill the African AciLeulean, but at 
Olorges'lilie Isaac (1 977) isolated nearly 300 speci mens fro m the various sites. 
These have a mcan weight of about 240 grams, close to (hat o f c. 200 grams on 
lhe sites mentiolled by MeNabb und Ashton. ISMe , however, ope rated a 
d ifferent pf()(;edure of typo logical separation, el iminating' casual cores' wilh less 
thun fi ve fl ake scars, and auribut ing other pieces 10 shaped-tool categories (such 
as heavy-duty scraper) wherever possible. 

Onc can summarise that the procedures favoured for ftll king cores varied 
from Lower Palaeolilhi!.: industry to industry, but Ihat in all o f them it was 
guided by learned routines, whidl can be termed procedural templates (or 
something similar); and that these do 1I0t have to be sophisticated to be real. 

Can such suggestions of pattem be reconciled with newer ideas ubout the 
Middle Palaeolithic, which place the emphasis 1I0t 0 11 design form alld 
catcgorics, but on rcsponse to use, as ill the rctrimming of worn artefacts? 
Dibble's work is a useful challenge which has received support from others (e.g. 
OUc 1990). His view of the Mousterian ill South-Western Europe or tlie 
Middle East is however far more d iffic ult to apply to roughly contemporary 
industries such as thc Szeletian, the Ateriau or the sllbsaharan MS A, where 
B1attspitzen, tanged points or finely-shaped Stillbay points look as much like 
carefully fashioned products made to design as do many recent artefacts. 

Dav idson and Noble (1 993) have taken the bravest path in virtually 
denying Ihe ex istence of filli slted Ultefacts prior to Ihe Upl~r Pleistocene. '111c 
primary motivation in thcir work was to explore the origins of language, ami the 
extent to which the arch'leological record could he used as ev idellcc. They 
concludro that no compelling ev idence for language was embodied in Ihe stone 
.U'tcfacls of the Lower and Middle Pleistocene, but that the later d iscovery of 
'signs' is a major threshold. 

Arguments in favour of design form Ileed not be repeated (vide Lyell 
above, and for example: ,Haydcn 1993; Wynll 1993, 1995; Gowletl 1996a, 
1996h). There seems, however, 10 be less of a 'finished tool fallacy' than an 
'unfinished tool fallacy': almost by defini tion a tool is made fin ished enough to 
work, otherwise it does IIOt work. 
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. B.ut the disagreement has 110 need to be total: the bcncfit of the challenge 
IS that It can prompt us 10 bellcr analyses. Isaac's work al Olorgesailie 
suggested that there arc Illodes of bifaces, heavy-duty artefacts ami cores, but 
probahly also morphological d ines be twccH them. Similar gradations hetween 
classes have been postulated at Tcrra Amata (Villa 1983:fig. 24), implicitly at 
Ubeidiya (Dar-Yosef and Goren-Illbar 1993: fig. 93) alld between choppers and 
cores of the English Clactoniall (Ashton et al. 1992). 

How can Ihere be such gradients: if wc are sllre that there arc designed 
tools, then should we not be able to sepiln.tc them clearly fwm mere cores? At 
the l~lOment - if we take as all exalllple !saae's way of dividing up the possihle 
cuntlllllulll ul Olofgesailie - it would appear that we cauuot do t!Jis. A 
progmJUme of cOIlJparati ve work, including ethnoarchacological and 
experimental studies on stalld,u,lisaliolJ, could vastly improve our abilities to 
discrim inate betweell, say, LLllfillislied-looking tools that arc actually functionally 
adecjuate, classic specimens, those that are abandoned rejects, uud those that arc 
j ll ~t cores. 

Even within the biface category there llre similar issues. In a re­
examination of the issues, mainly in respect of European cvidence, Ashton and 
McNabb (1994) accept the presence of a 'mental construct' , but poilll out that 
many t)ifaces arc 'noll-c1assic'. These may have been underemphasised or 
ignored in past studies in Europe where most finds did not come from 
systematic excavation. In contrast, we often have all the artefacts from a given 
area on African sites, as outhe Kalambo Falls or Isimila 'occupation surfaces'. 
Both ~~l1er (1973) and Isaac (1977) assigned hifaces to sub-categories, 
reeogl1Jsmg IIOIl-classic or 'other ' bifaces as a significant compollcnt. 

What is this phcnomcnon of the 'other biface'? Tt could be evidence 
which conflicts with a rigid notion of 'mcntal template' , but so indced does the 
variation seen in allY biface sc!. Again, I would argue that the tcrm 
' instruction set' ]XlilllS towards a solution , because it is cle,u· that this is not held 
as a kind of solid ohject in the brain. It is easily amenable to variatioJl. The 
idea of set is central here: construct is a useful term, but it helps jf it is taken 
to represcnt more thWl a single idea. The S-twist of Ilrofile, for example, is a 
single idea which was added to the onlinalY biface design in a certain domain 
of space and time. Perhaps the easiest way to demoliStrate this point is to offer 
a modern mistake: an accidental transposition in a computer program gives LI S 

a biface like the one ill Fig. 5, Only the two parameters are exchanged, but the 
couOic[ with expcctation is quite t1ramatie. 

Thus the 'other bifacc' may be important evidence, as Ashtoll and 
McNabll suggest, not necessarily because it indicates absence of a construct, or 
even a template, but because it illustrates selective use of a subset of the normal 
classic hi face ideas. The 'other bifaces' may have uecll ad hoc tools, made for 
the moment, but they are infonnulive, because if wc can sCllm·ute their design 
c1e JJlel~t s ohjcctively, wc call compare these with the classic set, and gain a 
better Idea of the components which were important to the makers. 
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The Acheule:m exteuds a million years deep ami three cOHtinents wide, 
so such factors may not be universals. Nevertheless Davidson (1 991) felt that 
the bifacc phenolllclJon was too widespread and constant to be all in~!:ator of 
lillguistic tmdition. There is a cOllsensus IIUlt it would be very dtlllcu lt to 
dellloustrate language on the basis of early artefacts (although they may well 
reveal other abilities, and language may wel l have ex isted), but it is ilfgllable 
that the differences of opinion over design form do not relate to the problem. 
The rout ines or instruct ion sets governing cOfC-workiJlg lInd the J"Outiucs 
goveming hiface production mayor may not Heed to be passed OH through 
language, but it surely hazardous to assert that onc wo~l~ cO~JIIote language '1Il~ 
the other would nol. Chimpanzees sllrely know the lhstlllclion betwcCll a lcai­
sponge and a tcrmite-fi shing stick, but they do not have language as we know 
it. 

Ovcl'Yiew 

Now lel us look again at some of the major problems raised by this survey: 

(I) Call fllllctioll (leterlll ille the forlll of a tool so that des ign form lloe.~ IUlt ellter 
the matter? 

Perhaps this could be argued fo r a hammerstone, but in nearly ev~ry case the 
very intent of preparing a tool implies a mcntal test - the selectIOn of w~mt 
meets the intended needs fro m among all the things that do not: any extensive 
modification therefore entails working to design, if not to 'a design' . 

(2 ) Call we arglle that the chimpallzee lloe.~ not 1I.\·e (lesigll fo rm ? 

Everything indicates that chilUpall"t:ees prepare artefacts such as termite-fi shing 
sticks according to an instruetioil set, which may dictate breaking of the st~m 
to length, stripping of leavcs, and peeling of bmk this is surely the exccntulll 
of a design. 

(3) Call we .ferilll/sly argue Ihat Ulrly h{)l/Iillid.~ were le.H able than //Iudem 
chim{Jllllzee.\· ? 

Several million years ago all hominoids may have heen somewhat less 
intclligent. But lhe orang-utan, gorilla and chimpanzec have 11 similar grade of 
intelligence, although oruug ancestors may have diverged 15 million year~ ".go. 
Cranial endncasts may indicate changes of brain organisation in early honlJ~u~l s, 

but thcse cannot be linked dircclly with changes in abilities. Early homlluds 
from 2.5 Ma were cUJluble of lithic production at a significantly more advanced 
level than any living ape ha~ (yet!) demoJJstratccl. They also transportcd 
materials morc systematically and over greater distances. It seems unwmTalltcd 
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to supposc that they performed thesc tasks with less insight than modern 
chilllpanzees display ill comparable activities. 

Conclusiou: how dl't!divc ~re IUC~SUl'cS of intelligcncc'! 

A great dcal of our work in human evolulion is conccmed onc way or another 
with cvaluating illtci ligence. Wc use Ihis gencral lahel; 'intclligence' but 
perhaps it is misleadi ngly broad in its Cover. Fol' example, do more and less 
inteIJigclll animals demonstrate more and less intelligence when they carry out 
identical lash? Surely a chimpanzee which has lcarut how to turn a tap on 
and off to get water, can do so just as wel! as we can. 

The argument ca n be summarised in two, poillls: 

We (XliiI/Of equate expre.~sed intelligence willi aclual intelligence, 

This is widely appreciated in :lrcl meological argumenl (e.g. Mellars and Stringer 
1989). Human beings arc 1I0t more intelligent now than Ihey were len years 
ago, but the expression of intelligence in technology has developed even in thal 
short period. 

E(lr/y homit/id.f might rival modern humanJ' in one facet of illtelligence but lIot 
(III01her. 

This helps to reconcile certain points. WYllll, for example, has seen the 
Acheulean as representing thc sallle level of abil ities as in modem humans. 
Certainly there is an overlap in skills, so that a modem human lIeeds 
considerable pract ice to make a satisfacIOlY hand-axe. Yet most of us would not 
sec 110mo erectl/s as being modern in intelligence, The proposition above 

entails a formal recognition that intelligence lleed not be averaged across all 
fields. 

r would like to draw two final conclusions from this discussion: 

We call1lot make one-to-one conclusions over intelligence, but expressed 
illtelligence (/f least indicates minimllm abilitie.5 in one facet. 

II may be help fill formally to recogni.l'e Illomic eroiutiOIl ill brain/memal 
evollllioll,just a.l· we are accllstomed to doing so in physical evolwioll. 

Just as in hominid e volution bipcdalism appears to have evolved before dental 
specialisatiou, which callle before cnlnial enlargement, so, it seems likely, the 
brain/lllind may Imvc evolved in facets. With all its limitations, archaeological 
evidence offers some prospect of disentangling these facets and the time-
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relationships in their evolution. 

Author's 'lOt,,: This paper has emerged from a dmft first fead 'It an H~I.R (lh1l11al~ ~votution 
Interdisciplinary Res.t:arch Group) meet ing in Sheffield carly in 1992. Ihe Prol~SltLOlJS we~c 
summarised on slidcs. Since then some related ~rgumcllts have Ucen expmul~d.JIL II~O much 
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1996· 1996b)' here I have tricd IQ keel} to the ongUlal mformal longcr papers ow c a. , ... _ . .' d 
forrn~t, but to incOl]Jorate discussion of recent work. I am gJ';I\efut to Chlls Chll'pmdalc an 
Nick Ash\Oll for thoughts 011 all carlicr draft. 
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