
lIemflrl/ COIl way 

CouclllsiOJl 

The flake and core assemblages found at Globe Pit, Grays previously describcd 
by Wymer as Claclonian, contains a small number of nOli-classic bifaccs and 
biface ~hil~Hing . flakes which appear to form au integral part of the asscmblage. 
Can this site stili be regarded as Clactonian? 
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IulnulllctillU 

During the 1960s, Roe (1964, 1968) both defined il new way of measuriug 
hiface morphology and, as a result, our current understanding of Illorphological 
varial.lility in Lower Paleolithic hifaces of Great Britain. Roe's empirical 
method resulted in the discovery of a l.Iimodal distrilmlion, at the assemblage 
level, in oue aspect of biface shape, Roe then orgauized Ihc British asscmblagcs 
into the Ovale and Pointed Traditions based on this bimodal pallernillg. 'Ille 
pattern itself has since bcell verified by others with more powerful stati st ical 
techniqucs (Donlll and Hodson 1975, Callow 1976). Its meaning, however, has 
remained unclear. At the time, Roe thought thut it lIIight reflect chrollological 
change in preferred biface shapcs. The lack of well dated sites made this 
hypothesis difficult 10 test, though the site of S·wanscombe provided some 
stratigraphic support. Bettcr dates now exist, and it has become d ell!" that the 
chronological hypothesis is unsupporlablc (cf. Ashton et aL 1992), Roe (1981) 
has also suggested that there are possible funct ional differences between thc two 
groups though this hypothesis remains untested. 

Ncw studies have explicitly de-emphasized the importance ot" traditional 
stylistic and fu nctional modes of explanation and i n~tead focused on the rote of 
raw materials (Ashton and McNabb 1994; White 1995) and intensity of biracial 
reduction (McPherron 1994) in structuring thcse assemblages. Ashton and 
McNabb (1994) argue that the shape of the nodule or flake blank has an 
important and previously understated role in determining hiface shape. Thick, 
long, and narrow nodules, for instance, lend themselves more easily to pointed 
forms than rounded forms, On ti le other halld, in installces where the raw 
matcrial is judged to be more neutral, lending itself cqually to an ovate or 
pointed form, ovates seem to havc been manufactured. As a result. both Ashton 
,lIld McNabb (1994) and White (1994) argue Ihal ovate bifaces were the 
preferred shape presumable because they maximized the functionallltility of the 
piece. 

'11lis paper emphasizes the complimclltary role of reduction iuteusity ill 
structuring thc variability documented by Roe. It will he argued that this 
variability is in very largc part dlle to dift"erenccs in the intensity of bifacia l 
reduction at these sites. This hypothesis is based 0 11 studies of Acheulian 
asscmblages in northem Fmnce that show a strong relationship betwccn all 
measures of shape alld a singlc measure of biface size, namely tip length, where 
tiplenglh is defined as the distance from the point of maximum width to the tip 
(McPhemm 1994). While the upper limit on tip length is constrained in "lfge 
part by raw material size. variability in lip length is attribntable to the intcnsity 
of bifacial reduction. 'nle same paHerus w·e demonstrable at the assemblage 
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Icvel ill thc Bri tish data, and in this regard, the Dritish biface asscmblllgcs fil a 
pattcrn documcnted for biface assemhlllges throughoUl Ihe Old World 
(McPhemJn 1994). 

Though Roe did not divide biface variability into a large series of types, 
as did Bm'des (196 1), the fu ndamental framework underlying Roe's analysis is 
still esscntially typologic,ll in its cmphasis on two presumllbly preferred forms: 
poiuted alld oV'lte. As we will sce, while a great deal of variability is evident 
early in Roe's description and analysis, it is evenlually lost as the numocrs arc 
boiled down to these two types. One is left with the distinct impression that 
British assemblages consist of varying propol'lions of pointed and ovale bifaccs 
and Ih'lt these were the preferred or intended forms. If so, Ihen the key to 
understanding Bri tish biface variability would be in explaining why pointed 
bifaces were preferred in some instances over ovate bifaces and in mher 
instances were not. Roe, howcver, never demollstf<lted the presence of two 
biface types in Britain. Rather, he demollstrated the prescnce of two asscmblage 
types bascd directly un thc rclative location of the maximum width and only 
indirectly on the edge shape. When we look at edge shape variabili ty within an 
assemblage the picture that Clllt:rges is one of continuous variability, and despite 
the bimodality at thc assemblage level. the continuity and ovcrlap between 
assem~!lIges is remarkable. 

Roc's methodology 

To bettcr understand these roints it is worth revisiting Roe's method and data. 
Roe divided morphological variability along three separate axes using shape 
ralios computed fmm calipcr measurements. Besides the standanllength, width 
and thickness measurements, Roe added a number of other measurements 
(Figure I). First, Roe measured the distancc from the basc to the point of 
lTIaximum width, which will be referred to here as thc base length. Next, Roe 
measured both the width and thickncss at the tip. At the tip, in this Cilse, is 
defined as back onc-fifth the Icngth of Ihe bifaee away from the tip. These 
measures will he referred to as tip width and thickncss. Lastly, Roe also 
measured the width and thickness at the base. Again, at the base is defined as 
back one-fifth the length away from the base. 

Five of these eight measurements :lrc used to caleulate three ratios 
describing bifacc shape. The first of these describes the relative location of the 
maximum width IIlId is calculated as the ratio of the base length to the total 
length. Roe's second ratio expresses thc edge shape or poilltedness as the ratio 
of thc tip width to the base width. Lastly, Roe measured elongation as the ratio 
of the width to the lcngth. Rather than using these three ratios to cstablish 
biface types (Bordes 196 1), Roe preferred a gmphica1 approach to describing: 
variability in biface shape. Given the difficulty of presenting the three shape 
ratios in a single gmph, Roe set arbill':lry illtervals of thc rdative location of the 
mallimum width to ercate three separate grajlhs of edgc shape to elongation 

48 

A r~-eX{/lII iIlUfi(J/1 (}f Ilrilil'lI bifuc~ tl(/ftl 

I.ength 

4/5 Lcngt h r --A:>\-------}<:::-'4 
Ti p Ti 

Tt iekn ss Wi~h 

, 
Ouse Oase Width 

l IS Leugth --k :-;:':;::'::->/---1-\<--'''''''''-'"-,,''''--''11 
'I hieknes IJasc 

Lengt h 

Width 
Thickness 

< ';) 
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Fig. 2. Baker's Farm hifaces gmplieli u.~i"g Roe's Irirmrlile sy.~tem. 
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(Figure 2). Roe callt:d this a tripartite system of representation. 
In each o f these three graphs, relatively narrow bifaces group to the left 

while bfOadcr olles group 10 the right . Bifaces with broad tips and narrow bases 
cluster towards the lOp of each graph, wllilt: those with narrow tips and broad 
bases cluster towards the bOlloiU. The gmph to the left includes ollly bifaces 
where the relative location of the width exceeds 0.550. Next, the middle graph 
includes bifaces with a relative location of the width in excess of 0.350 but still 
less thun 0.550. L1stly, the graph to the right includes all remaining bifaces 
where the relative location of the width is close to the base. 

Whcn 38 British bifacc assemblages (sce Roe 1968) were prescuted in this 
way, I{oc noted a recurrent pallem in the three graphs. In each assemblage, 
points on the right Imud graph tend to cluster lower thall points on the middle 
gmph which in turn tend to cluster lower Ihan points on the left hand gmI'll. In 
other words, the edge shape mlio and the relative locatioll of the maximum 
width are direct ly related. When the maximum width occurs near the base, the 
biface tends to be pointcd. When it fall s closer to the middle the biface tends 
to he more rounded. And when it is closer to the tip thilll the base, the bifacc 
is more likely to he classified as a cleaver. Hence, Roe labclcd bifaces on the 
right gr.tph as pointed types, bifaccs on the middle graph as ovate tYI>Cs, und 
bifnccs on the left graph as cleaver types. 

N,cxt, Roe noted UIC percentage of bifaces fall ing into each of these three 
categories. Interestingly, the distribution of ovate and pointed types formed a 
bimodal distribution across Roe' s 38 assemblages. III other words, there is a 
fa irly clear distinction between assemblages dominated by ovute types on the 
onc hand, and asscmblages dominated by pointed types 011 the other, with only 
a few assemb1:lges fa lling betwecn the two. Roe settled on 60 percent as the 
threshold for delcnnining whether an assemblage should be assigned to either 
the Ovate or Pointed Tradition. Assemblages in which neither the pointed or 
ovate types dominate were considered Jntennediate. While the tripartite system 
lert open the theoretical possibility of ill1 assemblage dominated by cleavers, no 
such assemblage ex.isted in Roe's data set. 

Roe's traditions, however, despite their names, arc not based on edge 
shape. Rather, they ure hased directly on the location of the maximum width 
relative to the length, which is anoUler way of saying the base or tip length 
relative to tile lellgtll since the location of Ule max. imum width separates the base 
fmm the tip. The extent to which the bifaces of each tr;ldition do maintain a 
varticular edge shape is entirely dependent 0 11 a corrdatioll between edge shUI)C 
and the relative location of the Illaximum widUI. Regression analysis shows 
that, in fact, these two variables arc highly. correluted (R=O.9I3, Rl:::O.833, 
N=38) (Figure 3). Likewise, within each assemblage, when the edge shape mtio 
is compared bClwecJI the ovate, pointed and cleaver types (fable I), in all but 
two iustuuees, there is a lliguificant difference in the edge shape of each type. 
Oifaces wilh a low relative location of the max imum width arc statistically more 
likely to be pointed m; measured by the tip width relative 10 the hase width . 
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An important point to note is that while Roe's data suggest a bimodal 
distribution in edge shape betwecll assemblages, thcre is 110 illdication that this 
pattcrn is I\:plicated within an assemblage. In other words, while a line can he 
dmwlI between pointt:d assemblages and ovate assewblages in this llumple of38, 
thcre is no evidence th:lt within all assemblage a line can be drawn between 
pointed and ovate bifaces. DClUollstmting the absence of a 1l:IUeru in 38 
assemblages is not ultogether straightforward. One possihle approach, however, 
is to collapse the threc ~flIphs into a single graph (Fi~urcs 4 through 10, cf. Oar­
Yoscf and Goren-Inbm' 1(93). Symbols arc not used to distinguish the thnx 
biface types 10 cmphasize the point tlllI t when thcse three graphs arc comhincd 
into one the distribution of the pointcd, ovate aud cleaver types merge into olle 
large scaller of poinls. In other words, Roe's division of Ihe base length to total 
length rat io into three groups does not appear to match any p<ltlcru illg in the 
data themselves at the assemblage level . Sites diffe r from onc another Oil 

average, bul biface types blend into one ,mother. While an argument CUll be 
made for distinct assemblage types, the daln do not indicilte that these 
assemblage types corresJlond 10 distinct bifllce types. ' There are simply no data 
to support the notion that ovate and pointed shapes are distinct bifaee types. 
Rather, in each assemblage, there is modal shape with continuous v .... iahility to 
either side. 

It.JoI; •• L"".liOQ ofth. Mn;J~wm Widt~ 
Iboo 1 •• u~ t bll .UKI I, ... 
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Fig. 3. A verage edge sJwp~ to relative /OC(l(;otl of the mtuimlllll willtll ill Roe's 
38 as.wlIlJlat;e:. (N=O.9J3, R1=O.833). 
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I 
I 

Edge Shape 

Statislic P N 
Gaddesden Row r.:-2.089 0.043 45 
High Lodge t=-3.434 0.001 66 
Warren Hill Fresh F=68.29 0.000 627 

9 
Highlands Farm F=32.99 0.000 194 

I 
Crox lcy 1=3.002 0.005 37 
Cadding ton t"'-'l.609 0.000 33 
Corfe Mullcn 1=-3.009 0.004 43 
Holybournc n.d. 
Warren Hill Worn F",,26.4 1 0.000 114 

9 

AlIington t:::5.307 0.000 54 
Bowman 's lodge t= I .280 0.2 12 28 
Tilehurst 1=4.230 0.000 91 
Elevdcn (:::5.2 ID 0.000 7 1 
Famham Termee A 1=-3.765 0 .001 39 
Round Green lI.d. 
Oldbury 1=1.003 0.324 30 
Caversham (:::8 .144 0.000 149 
Swanscombc U.L. 1=4.0 14 0.00 1 18 
Knowle Farm F=66.14 0.000 448 

9 
Broom F=74.32 0.000 171 

9 
Smlton Downham t=7.933 0.000 99 
Barton Cliff (:::9 .169 0.000 108 
Fordwicll F=74.58 0.000 192 

0 
Stoke Newington (:::6.941 0.000 59 
Baker's Farm F= 175.3 0.000 234 

89 

Table J. cont. on next page. 
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Edge Shape 

Statistic P N 
Great Pan Farm Pit 1=5.379 0.000 44 
Wallingford 1=7.544 0.000 99 
Foxhall Road 1=8.644 0.000 74 
TwydaU 1=5.224 0.000 53 
Cuxton 1'",,53 .987 0.000 160 
Whitlinghum 1'= 111.927 0.000 142 
Bitchen 1=8.385 (WOO 79 
Dovercourt (=K I22 0.000 164 
Fruze Platt F=290.79 1 0.000 460 
Hoxnc t=7.322 0.000 109 

Chadwell St. Mary t=7.686 , 0.000 98 
Swanscombe M.G. 1=9.163 0 .000 157 
Wolvercote 1=3.888 0.000 46 

Table J. By {/s.\"emblage, ~·tatistical comparison of edge ,\-Jwpe between cleaver, 
ovate lmd pointed hi/ace tYl'e.\· as defined by relative location of the maximum 
width. 

Reducing variability in biface shape 10 a single percentage has the effect 
of hiding variability. While the average value of the relative IOclllion of Ihe 
width ratio does show a himodal distrihution, when these same d ata are 
prescll ted along with their standard deviations (Figure 5), it is clear that there 
is considerable overlap between assemblages when variabili ty within each 
assemblage is acknowledged. In this fi gure, only the Swanscombe Middle 
Gravels stand apalt fro m the rest. The bimodality, in other words, is 11 result of 
slightly more assemblages fall ing at ei ther cnd and not in the middle and not a 
result of all actual gap in the l1umben;. As the figure clearly demonslmtes, there 
are assemblages of every type betwccn the extremes of Gaddesden Row and the 
SW<lnscombe Middle Gravels. While it is possible to dmw a line betwccll 
assemblages domiUllted by pointed bifaccs and asscmblages dominated by ovate 
bi{lIces, at the juterface hetween the two traditions, the assemblages of eaeh Iype 
arc hanlly ~1i~ tin~ui ~h!lblc. 
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A reduction llIudel 

Given Ihese patterns, it is clear that nn explanation of vluiability in British 
hif .. ces lIlust emphasize factors which will result in a contiuuity of form mIller 
than distinct bifacc types. Such an explanation is possible when we consider the 
rdatiollsilip bctWCClI size and slmpe in the bifacial rcductiou stmtegy. 
Repeatedly resharpcnillg a biface edge or repeatedly removing flllke blanks from 
a lliface will ohv iollsly diminish its size. However, dejlelldillg 011 the goals of 
the reduction strategy, measures of size such as length, width aut! thickness lIlay 
be affected differentially resulting ill a clllInge of shape. If Illllilltuilling a 
consistent slmllC is important then eare must be given tn reducing lenglh , width, 
thickness lULd the rdative size of lhe lip and the base at a C(llIsliLnt mic. On the 
olher haud, if factors such liS Ihe length of the hifl_cial edge and the edge augle 
arc impmtmlt, then these measures may decrease at very difrcrellt rates. As a 
result, shape win gradually change as a function of reduclion iuteusily. 

The rdaliollsilip UclwcclI size and shapc, however, is unclear. In nearly 
all studies of biface SllHpe, whether it is cx plicitly IICkllowJcdged or 1I0t, size is 
genemlly viewed lIS a variuble which must he controllcd for or rellloved fmm 
analysis (cf. Wynn and Tierson 1990). Roe. like nearly everyone else who has 
looked at biface variability, focused on rclalionships between vnriOIlS measures 
of share. Uy converting his measures of size into shal)C ratios. Roe removed 
the effect of biface size from his analysis. For instance. mther thun comparing 
the avemge bifaec width be tween two assemblages, the width is fi rst divided by 
the length to create an e1ongatioll ratio which has the effect of scaling the width 
relative to a standardized length. In this way it ean be determined whether the 
Inrgc bifaees of olle assemblage arc, relatively spcak iug, broader than Ule snmller 
bifaces of anoUler assemblage . 

When varinbility in size is attributed solely to variability ill locally 
available raw materials, its behavioml illlllortance is miuimizcd . Size. however, 
is affected not only by available raw materials but by the illtcllsity of bifucial 
reduction. The impoltance of this latter factor in Slructuring assemblage 
vnriabil ity has only recently !)cell acknowledged in Old World lithic studies 
(Dibble 1984, 1987a, 1987h; Daumler 1988; CahelJ et nl. 1979; Holdaway 199 1) 
thongh it has heen discussed in New World lilh ics for sOllle li me (Frisoll 19(8). 
A nUIIIIlCr of studies on New World bifaees. fOl· instnnce. have shown a 
relationship between reductiou intensity, as measured by size, and Illorphology 
(Bmdley 1974; Goodyear 1974; HofflmUl 1985). In Illany enscs, bifaee types 
which were previously :lSSUIU<.-o to be quite distinct were showllto be stnges ill 
the n."<iuction of a single biface type. 

Since over.tll bifacc size is affected by both raw material size ami 
rcd ~lct ion iutqlSily, it makes it difficult tojudge the relative contribution of each. 
Dne IIpproach to tlJis problem is to make n mther mdical silllplifyillll assulllption 
that all ucxtules or flake bhUlk:! worked illlo bifaces wcre of identical size. If 
UJis were tme, then the staudard measures of size. such as leugth, should rcncct 
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the intensity of bifacial reductioll. The e:del1t to which this assuHlption i!> 
violated makes it more diffic ult to show a relationship between size and shape. 
Another, less radicnl, llpproach to sepamting the double contrihutioll of rnw 
materilll size and reduction intensity to biface size is to focus on a more 
narrowly defined aspect of biface size with a larger behavioral component. ·1l1e 
reduction model presellted here looks at the tip, defined as the portion of the 
bifaco.: above Ihe location of the maximum width, since it is this porlioll of Ihe 
biface that scems 10 l>e the focus of bifacia l reduction. Bifacial reduction 
cel1ainly beg ius with the tip, almost by definition, and nearly all bifaces, with 
the exception of cleaver tYI)Cs not considered here. have a tip clearly identifiable 
by ils reduced width andlor thickness. ·Ille d istinction oclwCCII Ihe tip and the 
base is more (Iifficult on some l>erfectly ovate bifaces where the location of the 
maximum width is at ti le midpoint of thc JJiface, but evcn in these instances the 
reduction of the base does not o.:xceed the tip othcrwise the base would almost 
certainly become the tip. With Ihe focus of bifacial reductioll 011 the tip, the 
sizc or length of the tip will he a good refl ection o f the intensity of reduction, 
as it does with New World bifaees (Bradley 1974). In olher words, given Iwo 
hifaces made ffOm sim il ll r raw materials. the biface with the shorter tip length 
is said I<~ be more reduced. Clearly, the maximum tip length is limited by raw 
materiaf size, but within this constraint it is free to vary. 

The implications of the reduction model for biface variability aro.: {Iuitc 
clear. If biface shape is a byproduet of bifacial reduction rather th:1I\ the 
intended product, tho.: n we should expect to sce slialW vary with reduction 
intensity. If, on the other hand, maintain..iug a particular biface shape is 
important, then we should cxpect to sce shape remain constant despite variation 
in the reduction intensity. Given that tip length is a measure of reduction 
intensity, the reduction model predicts that shape will vary along with tip length. 
As tip length decreases the shape will change in a predictable way. The extent 
10 which is dues 1I0t will invalidate Ihe reduction model. It is very impOltant 
to note in this context, that large variat ions ill nodule size will make it more 
difficu lt to show a pattern between shape and reduction intelllii ly as mClIsurcd 
by any aspect of size. Shmt tip lengths in onc assemblage where large row 
materials we .... ~ available may indicate substantial reduction while ill another 
assemblage where smaller raw maleriaJs were available it may indicate very 
little reduct ion. In this regllrd , it is better to test the reduction model within an 
assemblage or a small region where the range in mw material sizes will be less. 

The reduction model is Hot affected by the debate over whether bifaces 
wen~ tools, cores or both. If they were tools, then we can argue that their edges 
would dull from use and need to Iw rcsharpelled periodically. It is far more 
efficient to reslmrpcll an cx isting biracial edge than it is to fabricate iI new o nc. 
However, at some point the biface would be cast aside in favor of another with 
t:dgt:s more clIsil y resharpelled. On the other hand, if hifaces served as cores, 
then we would certaiuly expect tho.:m to be reused until they 110 longer provided 
suitable fl akes. T he fac tors iufluellcing its cventuaJ discard in this cusc probably 
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have 10 do with the size o f tile nakes being removed and the difTieultly or 
achieving a prollCr platfollll for Hew removals. The importanl poi nt is that the 
focus ofbifacial reduc1ion strategy was on achievillg a biracial edge, lIot a bifaee 
of a Jlarticular shape (HlIydclI 1989; Ashlon and MeNabb 1994; White 1995). 
Once a biracial edge was achieved, cXllCdience and efficiency ill the bililcial 
reduction stmtegy (Ashton and MeNabb 1994; White 1995) would mean that the 
edge could be reul>Cd and reworked rCllCatedly l)Cforc the bit'ace was finally 
abandoned (Austin 1994). 

Ilt.'Sulb 

F0I1unatc1y, testing the reduction model is (Iuile easy since Roe' s standard suite 
of meaSUfCments included the base length. Tip lcnglh, the variable used in this 
analysis, is sirlll)ly ealClllat o.:d as the lClI lllh miuus the hase length . For this 
examination of Ihe relalionsllip between l'eJuct ioll illlcllsity alld bifacc 
1Il0q)hology, it is wOI'th upd ating Itoc's dala sello rencet morc eUiTclI1 wOl'k 
with these assemblages. For this wc turn to Call6w ( 1976) who recxalllincd 
Roe's assemblages as well as sevenll others from Britai n and a great Illany fmlll 
the Continent. Callow's Briti sh data set dine rs from Roe's in sever:ll ways. To 
Roe's original slUnplc, Callow added onc Illore Poinled asselllblage (Keswick) 
and several more Ovale asselllhlages(Rieksou's Pit, Corte Mullcll - Sleight Pi l, 
Hallist Pit rolled, and Hal1ist Pi t fresh). Callow also broke some of Roe's 
original assemblages into severnl aSl>Cmblages based on whether Ihe bifaces were 
fresh or rolled (l'lighlands l' anll, COIfe Mu llell M Cogdcall Pit , Fur.t.e "1:111). 
Lastly, Callow droPI>cd Oldbury and Shide fi'olll the list of Aehelllian 
assemblages and droPI>cd the Caversham Ancient Channel a~mblage cntirely 
becallsc it probably represcll ls a mixture o f several assemblages. As a result, 
there arc 43 assclllbluges in Callow's data set wh ich have been classified as 
belonging to ei ther the Ovute Ill' Poinled Imditioll as de fillcd by Roe. 

It P N 

Edge ShallC to Tip Le ngth MO.393 0.009 43 

Elongation 10 Til) Lenglh 0.758 0.000 43 

Relative Location of the Max. Width to -0.542 0 .000 43 
Tip Length 

Refinement to Tip I.ellglll -0.490 0.001 43 

Table 2. Regres.~;(J1/ oJ lip lel/gllt 10 Ilm: 's .\·hnpl! rnlio.f lI.fillg CallolV ·.~ (1976) 
IJrili.\'h Acheuli(m am:mblages. 
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The lHost straightforward way to tcst for a relationship between tip length 
and shilpe is with regression analysis. The reduction model predicts that there 
will be a relationship between shape and reduction intensity as measured by tip 
length, whereas in Ihe traditional model shape will be independent of tip length. 
When lil) Icngtll is regressed against Roe' s three principle axes of morphological 
variability plus rcfinClllcnt (maximum width/maximum thickness), the results arc 
clear (Tabl e 2). In each case, shape is hi ghly correlated with tip length. The 
direction of these correlations is such that assemblages with long tip lengths afC 

characterized by elongated, thick, pointed bifaces, and assemblages with short 
tip lengths are characterized by broad, thin, rounded bifaces. 

Tip Edge Refinement Elongatio 
Length Shai)c n 

Ovatc Tradition 67.065 0.771 2.200 1.595 
(N~24) (1 2.235 ) (0.061) (0.322) (0.164) 

Pointed 78.907 0.648 2.039 1.655 
Tradition (10.235 ) (0.080) (0.166) (0.077) 
(N~ 1 5) 

I statistic -3.257 5.069 2.050 - 1.552 

Probability 0.003 0.000 0.048 0.130 

faMe 3. Tip /ellglh. edge shape. refillement. and elol/galioll helll'eefllhe Omte 
(111(/ Poil/fed 1'mditioll.\". 

Since Roe's traditions arc based on the relative location of the maximum 
widlh and since thi s ratio varies with tip length, il follows that lip length should 
also vary significantly betweeJl tmditions. A Student's I-test shows that in fact 
lip length is signifi cantly differe nt between the two 
Irmlition s (Table 3). Assemblages of the Ovate Tradition have on average 
shorter tips than assemblages of the Pointed Traditioll. It is no surprise that 
edge shape also varies sign ilicantly between the traditions since it is the foclls 
of Roe's work, bllt Roe's approach makes no predictions about any correlation 
betweelL the traditions mul either elongation or refinement. It follo ws hom the 
data presclltcd here, howevt:r, that the traditions should also differ in terms of 
elongation nnd refin t:mcnt. In the case of n:lillement, there is a significant 
difference bctweclI the two (Table 3). 011 avemge, assemblages of the Ovate 
Tradition arc more relined than assemhlages of the Pointed Tradition. The data 
for clongation also show a difference in the expected direct ion , though in this 
case the {lifference is 1I0t statistically. significant. Ovate assemblages arc 
characterized by broader biraces than Iloi nted ones. 

Another way to look at these pattents is to reorgalli:t.c the British 
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assemblages al'bitmrily into two groups based not on shape. as Roe has done, 
but on the median tip size. Whcn this is done (Tablc 4), all of the basic 
measurcs of size and shape are statistically different betwcclI these two groups. 
While it is not surprising that bifaces with loug tips arc overall longer than 
bifaces with short tips, a priori there is no reason why bifaces with 10llgcr tips 
must be wider, thicker, more elongatt:d, less rcfined and more IXJintt':d than 
bifaces with shorter tips. The fact that the British bifacc asselllblages do follow 
this common pattern speaks to a common biface reduction strategy. 11le 
important poillt of this analYl; is is that wht:n the British assemblages arc 
organized atong the axis of tip length 1I model based 011 raw materials and 
reductioll intensity can explaill difft:renccs in shape. 

LOHg Tip Shorl Tip 
Bifaccs Bifnces 

No22 N",,2 1 t statistic Probabilit 
y 

Le ngth 127.355 102. 195 7.358 0.000 
(1 3.640) (8.24 1) 

Width 75 .695 67.105 5.064 0.000 
(5.577) (5.545) 

Thickness 41.023 32.419 5.753 0.000 
(5.7 11 ) (3.978) 

Elongation 1.685 1.53 1 4.490 0.000 
(0. 133) (0.087) 

Relative Location 0.360 0 .395 -3.805 0.001 
of (0.026) (0.034) 
the Maximum 
Width 

Edge Shape 0.688 0.758 -2 .829 0.()O8 
(0.066) (0.093) 

Refinemelll 2.053 2.266 -2.7 17 0.010 
(0.259) (0.255) 

Tab/e 4. A cOltlpllri:'"o1! of size and .{//ape me(t.\·ure.I' between twu groups of 
/Jrjti~"h (I.I'Semb/age.\· ba.l·ell Oil mediall tip lellgth. 

I>isclIssiuu 

This analysis has :;!lOwn that Illorphologkul variahility in Roe's biface 
assemblages can be fairly neatly organized along oue 'Ixis, uatucly tip length. 
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Assemblages with shorter tip lengths tend to have more rounded, less dougated 
and more refined bifaces than assemhlages with longer tip lengths. If wc can 
attribute variabi lity in lip length to variability in raw materials and the intensity 
with which they 'lfe reduced, then we have explained in large part vari :Lbility in 
biface shape. In this perspecti ve, Roe ' s Ovate Tmditiotl assclUblllges differ from 
the Pointed Tradition assemblages primarily because the bifaces of the former 
were llIore intensely reduced. 

This conclusion is supported hy Ihe recent work of White (1994) on some 
of these same assemblages. While finds that ovate l)[faces are gellcmUy Illade 
from larger, Illore regularly shaped nodules from chalk deposits while I>ointcd 
bifaccs li re more likc ly to be made fro m smaller, more irregularly shaped 
nodules fou nd in gravel termces. In his analysis, White fi nds :11\ inverse 
cOITCllL lion hetwcen thc percentage of cortex and the frequency of ovate bifaces 
which he intcrprcts as "suPIKlrt {forlt hc contention thut many ovate bifaces were 
intensively reduced from larger nodules." A correlalioll be tween the (lCrccntagc 
cortex , any measure of size. tip length and shape has also becn demollstmted at 
Cagny· la·Garenne (Mc1'herron 1994). 'nle principal drawback to using cortex 
as a measure of reduction intensity, however, is that it stops being a 
discriminating measure once the piece is complctely decortified, whereas tip 
length measures reduction intensity throughout. 

{There are good indications in White's data for a correlation between the 
distance to raw material sources and shape. Sites located on gravel termces 
seem to be dominated by I>ointed forms , while sites without an apparent 
illHnediatdy available raw material source tend to be dominated by more ovate 
forms. Furthermore. his analysis indicates that oftcn where ovate hifaces arc 
found in association with pointed bifaces made from terrace gravels, the ovules 
havc beelL tl"tlnsportcd into the site. 'Ille same geneml pattern is true of 1I0l1hern 
France where sites such as Gouzeaucourt (Tuffrcau and BOllchet 1985; Tuffreau 
1987:323·330; Marcy 1989; LamoUe 1992) and Longavesncs (Ameloot· Vall der 
Heijdell 199 1) located on high plateaus away from river gravel delKlsits arc 
characterized by highly reduced ovates whereas sites slLch as Cagny-Ia-Garellne 
and Caglly-I'Epinette (Tuffreau 1978, 1987 ; Tuffreml et al. 1982) locatcd in the 
Somllle Valley on river terraces rich ill immcd iately available mw materials are 
characterized hy lightly reduced pointed forms (McPherroll 1994). Beller mw 
material studies, however, arc sti ll lIeeded on the assemhlages from 1I0rthern 
France before they cmt be integrated with White's results. 

While the reduction model can explain the r.lIIge of edge shapcs ill the 
British hiface asscmhlages, it does 1I0t explain why there is a bimodal 
distrihut ion in edge shape. Onc possibi lity comes from Ashton and McNabb's 
(1994) raw matcrial studies. TIley argue that in some instances the shape of the 
raw material lent itself easily to a Iminted biface hut virtually preventcd the 
manufacture of all ovate hiface. In other words, the shape or size of the nodule 
halted the reduction Ilmcess at an carly stage preventing a gradual move fmlll 
pointed to ovate forllls as the reduct ion intensity increased. Without this 
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constmillt, averuge edge shape might be normally tlistributed ilCroSS Roe's 
assemblages, but with this cOlIslmint, a second IlCak is added to the curve where 
raw mitterials prohibit further reductioll. It is puzzling, however, lllat Ihis 
pattcrn is apparently 1I0t visible at the assemblage level. III un assemblage with 
a mix of both pointed ami ovate fonus, onc would expect to see a sillli lur 
bimodality. 11lere is currently ahsolutely no evidence in SUpP(lI"t of such. 

0 11 the other hand, it has been emphasizcd here and c1scwhclc (Ashton 
,LIld McNahb 1994) that despite the small discontinuity ill thc di stribution of the 
relative locat ion of the maximum widtll ratio, the overall picture is om: of 
extreme continuity with a great deal of ove rlap between assemblages. It seems 
quite possible that the bimodality thilt Roe observed is silll Jl ly iln artifact of the 
Illitish data set. It would be vcry inlere ~ lillg to have lILore assclllblilges from 
immediately adjacent areas of the Coutincnt typed using Roe's appm<lch (cf. 
Callow 1976, 1986). III alllikcJihood the hilllodality would disappcOlf in LlLuch 
the same WOly ,IS 00«le8' Mouslerian facies st,lrled to blur into onc another Oi lce 
more assemhlu1;cs were typed using his method (Dibble and Rollalld 1992). It 
is already clear, that the patterns of variabi lity docUI}lented here for the British 
data set are the same ones found throughout the Old World (McPheJTolI 1994). 

COIldusiollS 

In the three decades since Roc's original publications outlining the nature of 
morphological variability in the AchculilUl of Britain, the d'lta have re lllained 
esselltially the same and the level of explanation has not advl\llced beyond the 
tr:aditional areas of style and fUlIction. Uecently, however, methodological 
advances in other areas of Palcolithic research have spilled over into th is area 
and resulted in a number of new studies. These studies havc focused on the mic 
of raw materials (Ashton and McNabb 1994; White 1994) ilnd reductioll 
intensity (McPhcfTon 1994) in structuring the variability that Hoc outli ned. 
While wc weigh the rclulive coulfitmtions of these variables, one cOllelllsiolL is 
clcar. Acheulian variability cmmo! be addressed by simply comparing average 
bifaee morphology hctweclI siles. S ince shape is a function of the mw lIIateri llls 
and the intensity of reduction, wc must compare reduction stl1ltegies iuslead. 
In olher words, to answer the Im·gcr questions iLbout Achellli iLLI variahility, wc 
must look for similari ties and dissimilari ties in process ,md Llot in fina l 1"01"111. 

We need to foclls more on the way bifaccs were made and less on the 
pm1iculars of which bifaces were actually made. 

Ucfcrcuccs 

Amd\lo!-Van der Ilcijdcll, N. 19'")1. Mellu)(ls d·a~·qui, itjlJ" 1:/ sit:uific"'iu'll/~t 11II/",·'rieJ Iillllq,,~t 
au 1'('liol;IJoilIU~ moyen: " u"IIIpl<l deJ GiJt:"'~"'J ,le 1'1,,111 ai r 11 .. Nor,l ,i" UI I-"raIlClt. 
Ullpul>ti~bc<l Ph.D, Ullivt:I"lI'i!y or Lillt:. 

AdLlon. N .M., Cook, J., /..cwis, 8.0. WIt! Koso::, 1. Im. /ljgh I.ollgl: ";Xcal'lllimIJ by G. ,le G. 
Si"y"klllg. 1962.8 (VUl J . C(}()k. 1988. London, Urilish MUseOl1l Press. 

A,lIlon. N.M. and McN .. lob, J. 1994. llifilCC.\' n 1)C"~llCCli v". III A.hlnn, N. all,1 ));,vid. A. (cds) .')Ioriel 

61 



SlwmwlI /l.lcPherroll 

ill SIOIII!. Lilhic Slutiics Socic ty Occasio"al Papers No. 4. LOlldo", Lithic Slutiies Society. 182-
191. 

AII~tin, L. 1994. '!l1C life anti .kalh of a Ikullrove biface. In Ashton, N. and David, A. (eds) Sroriu 
,' 11 Strme. Lilhic Slutlies Society OcelbiOllal J'apc:rs No. 4. I..oudoll, Utllics SUltiies Society. 
119-126. 

lIar- Yoscf, O . and Gorc'I-l ubaf. N. 1993. The l.ilhic AJJembwKt:S of 'Ubt:idia: a J.ower l'Illealilhie 
Sil" ill Ihl!: Jordan VIII/t)'. Qcdcm Series 34. Jc,nsak lll , Monogn'ph) of Ihe IU.litlllc of 
Md,acolngy. 

nil, IOn. C. ".1. 191111. Lilhic Vrui(,/;ilily 111111 MId,l/e 1'"leolilhlc JJeluwior; New l:\'itI~llc, frolll Ih' 
Ib~rim' 1'~";'ulll,,. BAIt inlcr"IIalional Series. 408. O)[fol1l, British A,-.:,: haco[ollica[ RCIIU'IS. 

ll a.ulI1cr, M. 1988. Core reduclion, !lake l)rOlhlClion, aud Ihe Middl.: I'ak'<llithic ill<lu.lry of :t.obislc 
Y"llos[:ovia. In Dibble. 11. anti MOIIICI -WhiIC, A. (eds), Upper I'leiJI<x""" l'r~M~IOIy of 
lV"1Um I:·"rasia. Uni versily Muscum Press. I'hiladdl,hia, 255-274 

Ilouks. I!. 196 1. l ypololli" au 1'"UolithiIIIU' A"d,," el Mo)",,". BOfd;:aox. I.l.:III\a$. 
IInuJley, B.A. 1974. COmllk:1I1S on IIIC lilhie IcI:hnology of Ihe Casper Sile matc. ials. In Frisoll, G .C. 

(cd.) nIl! Casper Si'I!:" lIel/ Gill' niJQll Kilj on ,Iu! l/igh I'I(lilll, 191- 197. 
Cahen, D., K.:.:io.! y, L.II. and Van Note", F.L. 1979. Slone tools. looll;il5, arKI human bcllavior in 

p ... , lIi , '<IIY. Curre/JI A,,,,hwpolQ/J)' 20, 66 1·68). 
CIIIIOW, I'. 1976. no!: lbw", ,",,1 MirMlc ""/enlilllic nf /Jrilaill lIIlll AlljllCe/JI "UIU of I:."urope. 

UUllObli>h~d I'h.o. Call ,\xi.!y<:: IJll iv<::l"sily. 
ClI1low. I'. 19116. A cOlIl .... risoll of Brilish and !'.O!nch Acheuliall bifllCes. III COllellt!, S.N. (cd) "fhe 

l'li/llfll/llhic of IJrlllll" wul lu N/!lIftsl Neighbours; N/!cem S",dies. Sheffield. J .R. Collis 
Puhlica1i""S.3-1. 

Dibble, lp •• ]91:14. [lIle' l,r.:li IlY IYllUlollical varialion of Middle 1'1Ileolithic scrnlk:rs: fUllCt ion, sty le, 
or So..'tlue llce of ,'<::II11l;tioIl1 Jourtllll of FleM Ardmealos), 11, 431-4)6. 

Dibhle, II.L. 1987a. 'nIC inlerprelat ioll of Middle 1)~lco[ithie scr~pcr 1I1Of1'"o loIlY. AmerkWI Amiquily 
52, 109-1 17. 

Dibb le, I I.L. 1987b. Reduction :io!'I"CIICCS ill lhc I1I;UlufllCturc of Muu.){crii\ll illll)lclllCnlS of Fnmcc. III 
Sofer. O. (ed.) 111e l'lei~l<xelle Old 1V0rM; /(egiOl'(11 Perspectivu. New YOlt , 1'lo!nul1I Press. 
33-44. 

I)ibble, II.L. and Rollarlti, N. 1992. ileyollti lhe Ilordcs-Il in rord tlcb>lle: a oow ,ymhesis of factOl"S 
Ulwkrlying as!iC llwlagc vlU"iallilily in Ihc Middle I'alco[ithic of Wwem EUfOllC. In Dibb[e, 11. 
a"d MdllU"s. P. (eds) The MMd/e l'll/colilhk: Adupllllion. I'elwvlor, (lnd V(1riQbilily. 
1'lIibddl'hia. University Muscn",. Universily of I'cnnsy l vani~. 

J)orall, l E. i.Uullitxison, FR. 19'15. M(llliellllllit"s Imd COIllp"rerJ ill A,rch(Jel1!ogy. CIlIl1IJfitigc: I faryani 
UniversilY Press. 

F,.isUII, G. [968. A Functiollal Il"al ysis of ee,la;1I chip]k:d stonc tools. Americall Amitluily 33, 149- 155. 
Goodycar, A.C. 1974. nle IJflllll1 Sile; a TU/lllo-i-'<lIIcliOlJllI Sluay of Il Dilllon Sile III NOr/he(m 

Arltmwu, No. 7. E'yelleyille, Ark~n~as Arcbaeologica[ Survey !te:io!a,"Ch 
llaYllclI, B. 1989. 1'10111 dlOl' l>c r 10 et:l!: the eyolution of rt:!iilarpen;ng tcchuitlUCS. i ll Tom!'ICe. I{ . (ed.) 

"/"ime, Hllugy ond SIOIIe 100IJ. Call1bridge, Cambridge UniYenily l'ress. 7- 16. 
Ilorr.llall. C. M. 1985. Projectile poinllll;lilllc'I:IIICe Plld tYl'ology: iIS!>CSS"ICut witi, ('lClor Knalysis a.lti 

clllloniL-~1 eu<rdalioll.ln Carr, C. (ed.) "'or C(»Icoroonce ill Arc/u/eoingiclll A,wIYJiJ. Kansas 
Ci ly, W<::SIIIIJ't Publi shers, I,IC .. 5(i6..612. 

lJo["~way, S. 1989. Were then!: hafted projcelile points in tile MO\l~lcriull1 Jouf1W1 of "ield 
Arcllllt:Dlog)' 16.79-85. 

1 [o ldaway, S . 1991. Hu llllrpellillll N~atlclio" ami UllJic Asumbl"gl! Varillbilily Across II,t Mlad/~ 10 
Ul'l'u 1'lIleolilllic l "rtmsitiotl. I'h .U. Disserlalion, UllivCISily of l'cllll~y l vw, ia. 

I..,,"OIIC. A. 1992. Le gi se lllell l l!a [ ~u litf,i'lu" 1II0yen de facih ealllbl~sien de GOllzcancuurl (Nord). 
I !s~a i dc r.:co"slilUlioll "cs chbilles 01'o.:I"1,loi,es. 1I1t/ltlill ae /a SQCilll l'rllliJwl"/lllIe I' r/Jllr"is/! 
89. 37-4 J. 

Mmcy, J.t.. 1989. l :otHill age sur telat !ln lIi:io!""'lIl Aclleu l~cn de la vall~e du Muid ~ GouU~UCOUlI 
(Nol1l) : I', ell, ie r,,; r~sllltal5. In Tnffrcall, A. (ed.) P(1/Jolilllique el M/solilhillllC 1111 Nonl lie /(1 
"·I"(I)l("e. Lille, Cenlre d'EtlMlcs el de Recht:rchu l'rihbtorl<:llk!s. 31-42. 

62 

A ' ·IN!.rwnilllltiOlI of 111"it;511 bi/act! (llIt" 

MePllCrroo, S. 1994. A UedlIClilM' Modt:l (01" Variabilily in Ache"li:!n Biface f.IOIVhu[OIlY. 
Unpub1i!JlCd 1'10.1)., Ull i v~rsily of l 'clIlI~ylvania. 

!toe. D. I~ .. 111C IIriti!J, Lower arlti Midd[e P.~lcolithie: 50Ifle I'rublcll1s, nk:lhods of shltiy alld 
p0:111""" lI y IC ..... l l~. l'rocu,li"tP of the Prehilforic Sociely 30, 245-67. 

Roe. D. 1968. Briti.l.h Lower "'KI Middle I'a loolilhic halllJ;ue &1"\'''1>$. 1'I<Xlledillgt .if,Ile 1" 'ehisIOlic 
Societ)' 34, 1-82. 

Roc, D. 1981. 1"he I.o,,"er (lIId Middle 1'"I~,,'itllic l'efil),ls ill llrillli". 1.011<1011: I( olll le tigc & Kegan 
" aul. 

Tuffr.:all , A. 19'18. Le~ illdu. lries AcI'~lIlcc""cs de Caglly-La-G~lclllle (SOfIlIllC). L'Amllro/lolngic 
82,H-60. 

"l'uffrcau, A. 1987. Le pldelJlillJlque lIifui~ur 1'1 Moym rill Nm~1 de IJ, Fmllce (NOflII'IINle.C"lrriJ 
• Pieanlie} dlllu WII cm/re ~1I"'iKr"I!"iqtle. UUI'"bli sho.:J I'h .D. UniversilY of !.il l.:. ' 

luffreau. A. and llouchC!, J.I'. 1985. Le Illsell k:nl AehculCcn dc la Vall.!c ,~ , Mllid 11 GoulCaOCotll t 
(Nord ). BIII/eli" a~ It, SocUII l 'rlhi'lOfiqut f"'Ulr"is" 82. 29 1-306. 

Tuffrca~, A .• ~tllnaUl, A.V., l'oisSl!gur, JJ. arwl SOll1n1o!, 1. 1982. Slmlil:r~pl,i <:: Cl ellVilU<lI'k:1I1 des 
"wuslne, lICheok!clI~ ,io.! la II",)'CnIIC le ...... """ do II IlS~ill ,le la SO"IIIl(: (<<!giom d' Amiclls). 

. llu/klill de I'AsJ()CillliOlI fo'rw'l"tme poUf l'bUlI" all QUlllenulir" 2-3. 73-82. 
Whltc. M: I ~."l. !taw IIl:1te. illl~ alld biface v .... ioJbility in SoulllCIO,lhilaill: a 1""l i",i"a,y n'lIlIill;lIioll. 

l.llhlcS 15 (Yo[ 14115). 1-20. 

WYl1n, T. and T ielWI1, 1'. 1990. lIegiOltal col1ll",riSOIl of Ihe ~h;rJles Qf l~ler Acheu[iall hal1dax c~ 
Allleric(1l1 ""'hwlmlogl)' 92. "/3-84. . 

63 


