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. t1oh E~ Cr.abtxee 

Since the e,i:cmrations by Dr. Lo SQ BQ Leakeyc1:i; Olduvai, we. .now have 

evidence of man using st.one tool.a fo~: appro:xin.w.tely two million yearso •.fuis 

gives one pause when we realize ·;:hat th2, 'Btone :i.ge accounts fox- at least. 99o5 

percent of human histGey., Since artifacts cf wood, bone and other perishable 

natexials had little c.hant:e of surviving the ravages of the elements and time., 

we must rely primarily on stone tools to attempt an interpretation of 

the behavior of prehistoric man du:t:j.ng the Stone Ageo In brief - 99o5 per­

cent of the history of mankind is :represented by the Stone Age and if we 

correctly approach an analysis of both his stone tools and the manufacturing 

debitage we ca.n attempt an in'i:erpretation ofT Ms l;>ehavior patterns and attempt.a 

at su.,,:vival n I t.hink Dr!' Leakey summed it up very well when he said, "For the 

students of lithic technology., the stone tools of man represent :fossilized 

human behavior patt.erns G" 

Today, stone tools are still used in only a few r$n0t.e places in the 

wo:r:UI and these societies, too, ~~ill. probably soon substitute the n:ore versatile 

metal implements fo:r their stone ·toolso For th.is reason 9 it is imperative that 

any information regarding the manufacture and use of stone implements - whether 

pas·t or present - be recordedo It is mifort.una.te that existing stone age 

societies gene.1:ally l.ack the soph:f.st.icab:!d akill of workma.ns."1ip of :rome of the 

prehistoric lithie industry \<JOrkers. But we seem t..o note a degenera.t4 ~n of 

tllis skill even at the end of the s·i:one ageo For tbis reason, experi.'llental 

archaeology - and in this case ! me.."'.1'1 the replication of prehistoric: stone imple­

ments - can provide information abou.t the manufacturing methods, techn.i.ques and 

maybe even the uses of ·tc,ols of the stone age.. C(&..r·tainly, e).."pe:d.mer.,tal replication 

will. help the typ:,logist.s and funct.tcmal experiments ca,..,, give clues to how and 

wh~· the tools were usedo By exper:i .. ment, we tdll not only be more capable of 
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defining techniques but will 8.1so he able t:o e"ii·al.uate the many stagee necess~..:cy 

to finish the p1"0duct ru-ld aonsf.de:(' the requ.iaite lmpo1t. o:f app:r.aislng broken, 

malforne.d and. -rm«>rked tools.. Fo:r t.1-:!.ooe who aTe do-ing co:rnput:er analysis this 

is uost .inlportant fo:r we should allow fo1: infa--ior ·workm.-anship, mi.scalCl.llation, 

il'ltent'.ional and un.!..u-~ti~ fract.-ure, a.eficient mc.terial., interruption of the 

wo:tker, the lem."Jle:r, etc. But experi.m;.;-mtal archaeology must be relatGd alld 

oon,,pared tD def in! te ahorigir..al c01'lceptg of a ~.;iculaz technology or clusters 

of techniques and then used to replicate the stages of manufacture £rem -the raw 

material to completiono 

Thr.oughou·t the stone age., n1.;.m ma.de his stone artifacts by applying force 

to vazious lithic materials to detach flakes from the mass and ulti.ruately shape 

and form a functiorial tool. He used various types of fo;rce anti. diverse. fabricatorso 

The fl.eke or blade (specialized. flake) bea:ra the positive features while the 

flake scar on the core retains negative featureso Both the flake and the core 

may be formed into more complex tools by the removal. of additional flakes and 

when complete these are flake and core toolso 

'l'o the casual obsexver, flakes and -their counterparts may look much the 

same oti.'ler than the obvious observation of their varying dimensions.. But, in 

reality, flakes and their soars are ·;;ery dist.incilve and can give clues to the 

manufacturing technique, direction of force., type of applied force 11 platform 

preparation, curvat»:e of the flake., flaloo t0%'ltd.nation, stages of manufacture, 

type of tool used to induce fracture and ·the type of artifact being made. An 

am1logy might be the comparison of fingers by their ahape and tips rather than 

using the sophisticated scien.ce of fingerprintingo However, flakes detached by 

the same techn.iq_ue may have l'.i'li.nor differences but each will only make perfect 

contact 'ffrl.tll its original. flake scaro But a dras·tic change of tecludque will 

usually show major differences in cha:racU:ristics of the flake and scaro 



g<a1-ierally forced to niak.e our analysis ef p.i--:e.ssw:-e techniques from the soars 

retained on the arti:cacto 

llatb.ru: -than buzden the flake anal.yet with lengthy <.'t:tlribe.rsome lists of 

attril>utes, l 'i«>Uld like to call attention ·to some of the problems of flake 

analysis and .inte.."tpratation based on f-.he manufactm:e of st'llne 5.ll"glements,, The 

flake or blade ohr1racter is influenced by many factorso To name a few - the 

material, the ixnplement.s used ·to apply the force, the applietl techniqu.es11 the 

thennal alteration of the litbic rr.aterial or the lack of altm:ation, and the 

degree of skill of the artisan.,. 

Fox-ce i$ applied to t:b.e stone to induce fracture to detach the flake and 

leave its corresponding scar on the mas.so Both flakes and flake sca:rs retain 

features which give clues to interpret the abo~igina:t mru1ufacturing processes., 

'!'he flake retain..":! more diagr,..o~tic features than the flake scar because the 

platf'oni usually adheres t,., -t:he flake and it bears other cbaracteristias and 

traits which ca."l indicate t.he mode of detachment and stage of nw.nufacture., It 

permits the a:nalyst to consider- t...lie platform character of the proximal end and. 

evaluate th.a ·texminat:.ton of the distal end,. It retains the positive character 

of the bulh of force; designates the area conta,<t.ea. by the fabricator, sometimes 

has lips and overha,."lgBf _9ur,;tat:ure, undulat!crtS; allows inspectior1 of both the 
_ _,,. 

dorsal all.it vent:zal surface; der1.0tes form au.d dimens.:i.on.':i and we can often d:l.:ffer­

entiate betwsen the 'WOrker's intent and th~ arrorb 13t1't the flake scar on thi?. 

core is not without diagnostic :faat:t1zeso It. can indicat.~ the direct.ion of applied 

force, depth of the nega't:.fare bu.Thar scars11 flaking rhythm, mannar of holding, 

spacingq 11se of i:-idgee to guide d.:1..rection of flake ,remaval.v mam-ier of ·terminati.on11 



thin:ning- r ne;tclling, ser~at.:L"lg, etc o For th:ts :i:s&e:on, eJ:,perimental ma.:ou.:fa.ctu.:re of 

prehisto:ric stone artifaet.s bas been useful to :replicate, il~terpr.et and recor.t1 the 

subtl.e variations of flakes and scars result.i.ng from aifferent techniques. 

Ce:tainly, experimental. a.~chaeology helps tn,o,.ogy.,. For example,. some artifacts 

may look morpholog:k.ally the scJJne but be made by entirely different techniques, o 

So if -we have some kno't:ledge of stoneworking we ¢aJ:l more readily define these 

differenceso 

Because stone tool.s have an almost u..1Uvereal distribution covering a vast 

·time span and represent independent developments of JDlll.titudes of techniques., it 

is doubtful if all of these techniques will ever be fully understood or defined., 

However, as the science of litllic tecll?\.ology progresses, axperimental archaeology 

will make poss:Lble the associations of the same or parallel techniques which 

have features and chbracteristics in commono Duplicate or paral.lel techniques 

,-1ill not indicate or ~e a direct connection between extinct societies for* 

no doubtq innumerable independent techniques were developed imd some can be out­

right inventions which have no parallelo Specific flake s·cylee are possible by 

·using diverse appr.o&ches to obtain finished products which are simiiar but not 

id.enticala 

Man.y factors must be considered in determining the te<"..hniqae.. We must 

first evaluate the vast diff.erences in lithic materials., I cannot streas this 

too much and have yet to trisi t a quarry w.tthout. evidence of previous aboriginal 

use giving mute testimony to the workers• discriminating choice of superior 

materials .. Examples of tested and discarded materials are abundant in quarry 

sites., I generally c:nncur with the1.z diso~d reasoning e.ga, imperfections in 

the material, containing cleavage planes, lack of elasticU:y, "'T.ong size, p:>or 

texture, n011-hoinogene.ous, etco 



Let us discuss ma ;..;r·tn.ls.. Obsi<i!5sn is ci •. ~oribed geologically as a volcanic 

glass wh:Lch ie vitxeoi;s, i17.)·i.:rop:!.c, h:tacJt in color, havi.ng the ability 'i::o f:raoture 

concht.,idally. It t11as uni,rarsally pre.fe~"'red by toolruake1."S for certain tools 

because 1lllder cont.roll«! co:nd~.tlons it zoopondoo. to t.'lte ~"t>rkers' intor.t and gave 

flakes, blades a.016 tools with a kee.."l edge. "Ec:u. aqricultuxe and chopping tools 

he generally preferred a more resistant m'!tterlal Sllch as bci.salt, flint, chert, 

etco Yet C>bsidian var;J.es in wo:tke.bility. 'l'bese varitibillties are.: its elastic 

qualit.iaa, keenness <>f edge, trd.na't'al cot'J.Stitaents, differences in geological aga 

and fo:nnation, and all o:f these qti'.al.itiea e311 and o..o influence the workability 

of the material., Obaidi~n also oomes i.n a variety of colors and sheens. The 

worker must also appra.ise obsidian t.JOntalning impurities, :tnharent stresses and 

strains, temr..ieratnres of solidification, flow s-c~uoturea, gas bubbles and sizeo 

All of t:hese good or. be.d quatitiei> can and do inf.luence control or restrict the 

outcome of the end pxtK1ur.::t whether the desired i:mplement be a flake, blade or a 

multiple flaked imple.uento PT.edomin1111tly siliceous rocks like quartzites, flint, 

chert and endless varieties of chalcedonies axe even more variableo "?he worker 

mast either modify o.r develop techniques wh.1.ch conform aJld respond to the 

material being WDrked.., !l'o:r exaiuple - a t-mole different. cluster of methods and 

forces wou1.d have to be applied to quartzites and basalts when the 110rker is 

accustomed to working with mo%e vitreous rock such as opal, obsidian or heated 

siliceous materialo 

Often llthic material was available in limited quantit.-y, quality, size and 

variety '\1.>h.i.c-.h had a direct bearing on the rntdeavors of the stoneworker o Over 

la....;-1e geographical itteas, idP..al l:!.:tid.c material s scarce and often it was 

obtained from conside.rable dist.:.,i1ce. Discriminating stone ·workers who had access 

to a. variety of materials selected their stone accoming to the intended design 

and ftmotional purpose., Wl·..1en they intended. their tools to ha subjected to 



repeated impact m'ld ha-cci rigo:;:cns ~:ea1::.maa'l: they selected matflriel resie\':ant to 

shock to insure a longer lifespan :fo:r the imp1~e..n-c., When they wanted tools 

,,ith a keen cutting edge, ths",t selected highly vitreous materialo For eJaunple, 

certain obsidians with superior elastic qua.titles were selected for rnanufaC'l...'-uring 

pressure blades·a.nd other obsidians not as elastic were more desirable for 

artifacts which reqraire.d multiple flak.'i...ng. Silica is compounded and ble!lded by 

nature witl1 other elements giving varieties with di.vezse quei.lities - some 

desirable and some ondesir-c.bleo ':he tooltnaker ~-as a good ge<>logist and knew how 

to choose superior mc.te:tial for specific needao 

Now let us consider t.1lose who had access only t:o inferior material a11d 

yet made adequat:.e toolsa When you are analyzL"'lg s.1.ch tools do..'l't indiscriminately 

write off tools having random flakes with step or hinge fractures as being the 

result of infer.tor workmanship.,, Rather, consider the material and you may 

discover that. you have a SUpii!.rior workman wo was forced to uae inferior mater-ialo 

Don't put these tools aside and label tbem as "crude" but do combine your 

evaluation of the material and l';.;)rlauanship and this may change yo,;,.r opinion of 

the group of people forced to survive under tbese conditionso 

As some metals m.-a annealed a.."1d tempered, so also ma.y siliceous :rocks be 

altered by controlled application of heato At sa:ne early period of time, man 

found tbat internal st..resses and stl:aine iu.he:rent in the rock could be relieved 

by subjecting the stone to controll~l :i.1.eat., '11bis made the material IOOre homo­

geneous, changing its texture :i:rom coa:rse to vitJ:eous and thus improving the 

flaking quality and enabling the \>iOrker to control flake detachment and to 

produce a tool with a sharper edgeo Often lit.hie material containing .impurities 

wiU Wldergo a color change during alteratton. When thia happe.ns, the color 

change will be nnre pronounced :near the e..,terior of the altered material. But 



controlled heat..U1g does no·c char:.gc:: tl.0 ·:.:E::ri:w:o of the ext"":d.~r or exposed su_'ll"faceo 

Only wM..n a flake rtaa been 1:~qzcl t.o En4".lse ·i.:h.e ini.:flr.i.o:r surf.ace ca11 the texture 

change be notedo We do oot, as yet, lmow -;~hen p:!.'ehist.oric man discovered this 

annealing p:rocess, but Dr., Ft"ancois Bordes has nott:n ·l:he alteration as fa."t: back 

as Solutrean times. 

Often in a collect.ion or at. an exe:"lvation we wi.11 find an a:boriglnal 

flake.. blade, core or ai."tifact which vill retain a portion of the :natuxal surface 

of the e.tone.. '!his will help L-,, determining alteration of the material for the 

exposed surface does not respond to beat treatment., But if the ventral side of 

the flake or blade is lust...-ous in contrast to the dorsal side, then we can 

safely assume 1~,1~ the material was subjected to thermal alterationo Whan we do 

uot have tho debris and must rely on only the flaked surface of artifacts such 

as projectile points, ooi-es, etc., we can look for a facet of the natural 

material which might be still adh-3,:ing to the face 0£ the artifact.. Then we can 

coropar.e this facei:: with the flaked surface to detexmine if the material were 

al.teredo If the facet is dull and the flaked surface is lust.l:ous and of a 

different text.ttte than the natural facet then ~re can be pretty sure the material 

was altered., With cores, ,1e can detach a fleke "'"1 note aw; difference on the 

ventral side,. !f auob evidence is not obvious then we must resort to an rutperi­

mental approach an.a. conduct a controlled hE".ating process on the same material to 

ascertain if the stone has bean altered by heating~ 

Thermal al.teration of litn.i.c ma-terials is a sophisticated process 

involving critical temperatures., correct duration of gradually raised &'"ld 

maintained heat expoaur.e, c:-on'Gl.--olled cooH.ng proooss, and calculation of time 

and temperature according to t:lle qpac size and quality cf the material baing 

alteredo Until one is familiar with the stone, each material must be tested 

illdiv.iduallyo When the correat formula has been determined for a given material 



in the ma.terl.al; s being unchanged or 'lcl'<:>rthless ~ ~£: tempe.r,e:ture ra..-i.ge for 

0 0 . 
altering siliesous mineral.s will vary frow. 450 li' to 1000 1! and only the trial 

and en:or method will detp .. ,:r.nd ... "le the ideal temperature index,. Basalts and obsidlarus 

resp:>nd to a much higher temperat:m:e wi thQUt danger. of. c:Eazing and they will 

withstand more rapid tamperature changes than si.liceo.1s :rocks., One archaeologi­

cal example of the use of heat treatment are the Hopewell cores and. blades fl:om 

the Flintridge8 Ohio material,. Analysis reveals that most of these ware of 

treated flint., 

'I'he pex:'CT.1.SSors ancl oo~esmr1;; used to form the stone tool definitely 

influence the character of the detached. fl.altes and scars and t:he t..oolmaker 

selecte: his fabricator to confon.i to t.he siB.e and. tt.me of m:a.t:e:riat.t the 

desired fracture dimenr.d.on and one which will parfor.m. a spe<::if.ic technique or 

a g:.-nup of related techniques.,, Hammersto:nea 6 billets II punches fl com.pressers 

and al.1 fabrica:t:ing tools should be xeoovered frmr1 sites an'ii their wear patterns 

studied to help determine the technique and q;pe, of applied f°f.,rce.., For exa.'ttple: 

the eclge-grcn .. md cobble technique leaves a consistent. ,-,ear pattern on the side 

of the hammerstone rather than on the end and thi.a can ofton be mistaken for a 

:t'Ubb.ing stone,. :s,.1t 'When the if8ar pat:tar.ns en these cobbles are properly inter­

preted they can indicate a distinctive type of blade and flake detachment,. 

':Chere are three major and ve-.ry general classes of flake detach"l'IEmt.: 

Direct percussiont> ind.i.rect percussion and. p,"t'essur~" 1\ minor technique is the 

oombined. use of pressure a.nd pe.'t'cussiono Flake detachment techniques involve a 

knowledge of elastic limits of t..1';~ ma:ter.1.als, New'~n°s law of 1notion, forcefr' 

gravity, stability of bodies, projectile motion and kinetic energy,, This is, 



indeed, a comprehensiv~ llst of factors which mu2t. men~J.ly be evaluated ruld 

aalculatoo. to accor.rg;,lioh the cont.rolled f:t."actu:l!'e of lithic materials. It is 

highly unl.ikely that p.t"el:dsttaric: man was awa:te of these sc:lentific laws but 

as his techniques became more soph.ist.icated he did take advantage of these 

princip1es,. 

'lhe earlles·c stone tools were p:r:obably natural e:rosio-nal products 

selected by man for their sharp ctttting edges ar..d he probably used spheroids 

as lwmnera or missiles. Direct percussion was ~ably man.'s first approach 

to intentional fracture to .foxm tools and ~q,ose useful. cutting edges.. ~s 

early technique was used to fom a wide va.:d.ety of percussion tools and 

involved many and varied percussion techniqueis.. One of the simplest is 

described by R.lchard Gould (persone..l communieat-.J.on) "men he obsez,Jed the 

Australian aborigines in the process of tcolma.'td.ngo '.!:hey threw the lithie 

material against boulders and then selected flak.Gs tdth shaxp cutting edges 

to be used "as is11 and others wa-re sel.ected to be modified into fwietional 

implementsc '?his technique of using a fixe(l anvil stone is often called 

"block on blocko" When further re.fined, it will lead to other related techniques., 

But considerable more fractut-e control is PQSEibl.e when the material is not 

thrown against the anvil but, rather, is held in the hand and then st.ruck on 

the anvil stonec '?his allows 1:be -worker to pradete:miline tb.e point of oontact11 

accurately detach his flake and elpse an edg~.. It; affords tlle worker more 

accuracy and the degree of velocity can be adjusted and proportioned according 

to the ·weigh·t of the material b.Ging flak.-,x{ and the desired dimension of the 

intended fracture., But even better. control of. the flake m: blade detachment 

may be gainoo by the worker specially designing t.ne part of the material to be 

contacted by the fixed percussor o This point of contact is known as the platform~ 



\'here are many methooa of ph.tior~ p:r.ap.:n:ation 1;,-hloh hav<:> d..iagnostic va.lue and 

influence the clmracte:r of tbs ;i:J.s;~e or blade" 1\. fe:w ex.'Wipl.ea of platform 

p:epazai:ions are: Making tlle ~P<ar an~le O.."l a plane ::n.1Z'f.ace: isolating the 

platform area suzface, removi!lg the overhang £.rom PJ!'a\;'ious flake scars 1 grinding 

the su:r:face,, polishing the maxgin~ :faceting by the reroval of one or lllOre 

flakes, beveling, and the oz<ientation of the platform with gi:d .. ding ridge or 

r idgeso As prehistoric man .iwp::r:ov-ed his stone tDolnlaldng, he progressed from 

oimply exposing an edge to flaldng more c.,f the surface., i:fhis ewlution progressed. 

from the first embeyonio a~t to flaking handaxes with a natural surface butt 

then to entirely flaked handaxes and on to cores, blades., b:uxins, p.1."0jectiles, 

etco During this time he also suhsti tutecl antler, hone a.nd hard wood.~ for his 

stone hammer to flake his impl~ents which enabled him to better co11trol his 

flake detachment ru1d make thinner 'tools. Progression continued to the Solutrean 

where we first note the use of pressure flaking" 2\..nd so on to t:he New World 

where we find sophisticated ~coohuigues and combination-a of tecr.niques, t:'1.utirig 

and a predominance of p,i;essure '¼Ork .. 

There are o·l::ber v-aric11.1s types of pax-t.»ussion and pressure techniques hut 

all inviolve proper preparation of ·i:he striking or pressing area, correct angle 

of applied :force, control of applied forces, pt>edatezmined flake term.L1ation 

and other factors too numerous to mention., It is &'"10ugh to say that both the 

flakes and their scars mist h-9 studied ver:y carefully to arrive at any decision 

pertaining to the technique~ some of the :P.,\"Obleme which can often be answered 

by an evaluation of the lithic debris, broken and malformed artifacts are: 

1., Ho,1 was an m.-tifae't made ci,.d what tools -were used to form it? 

2., li17hy ·was the implemerAi! maece in 'this J;>-:irtieult-ir form? 

3., vilhy were certain lit.hie rua.te;,i::j.;;,J.s sclact.ed for specific attifacts? 

4" How w,:as the tool inte."'ldoo to l:,e useil.? 



5,. What task was it to perf¢nt', 

Go Was th& teol a mLtl.ti-pu1;p0se tool? 

7.. How waa the toe>l held. in order to pa-foi.,n a upeci:fic function'? 

8., Was the tool hafted.? 

9 o How was tha tool hafted'? 

10. Wbat was the action of the tool. on the objec'dve m&t(;J!'iel? 

ll. Was the tool pulled o:r pushed? 

12. Does the tool. strike or press the objective nmtartal? 

13. Was the tool used for scraping o:: cutting? 

14 .. How can the an-gle of the i:ool edge be compared to the resistance oft.ha 
material being formed? 

lSo What is the diff~ence between attrition and corn polish? 

16.. What causes the at.-.:tat.ions on the -working edge of the tix>l? 

17 _ 'ffilat are the db:ect-J.ons of the striations on the wrking edge of the tool? 

18,, Was the tool used as a burnisher? 

19., Do some softet nv.ri:ei:i.als being formed have an a:hr.a.sive action on the tool? 

20., How can use flakes be i&mtified as oppooed to intentional retouch? 

21,, What are the ohaz'acteristic::s of use flakes? 

22.. ffllat is indicated by a series of use flak~ of ce:tta.tn aharacte:r, termination., 
change of angle, increased resist.a.nee, im,p.-eoper usef begi.lmers o: apprentices" 
mishandling? 

23,. Was the tool abandoned upon C01t1.plet:ion of t'he 'l:ask? 

24., Was the tool ~en from accident, manufacture, due to imperfections in the 
material o:r during the functional performance? 

25. tias the tool e,dlausted f,:om resharpening? 

These are only a few of the proble1r1a encountered when evaluating litbic 

material p Each flake or artifact. must be considered i.."'ldependently.. Then clusters 

of like attributes wil.t have diagnostic sigr,.ificance., 



Yot.1. may say, '"?his is all '"tell and goo,..1 bt1t I a"':. not a fl:l11t."tnai'.J.JZlP.X and 

have no one to teach m~ and no access to debris fox analysis. n Xt is c~tai.nl.y 

not my ln·tention to make a -flintknappP.~ out of mer:, st».dcnt, btt·l:: even an 

attempt w5.l.l give rou a "feel" for. c:e>nt.rolling fre.ctwre ~ will help clarify 

the mechanical ble:r.s invol,red in maldng- six>!"~ tools. So fo~ those who are 

seric.usly interested in li"tldc technology I xocomnrnld at. leat;t a try in lrtona 

:fractureo You need not become proficiMt at thQ a:tt, but at lea.st try it., If 

you don't bave stone availabl-e for e;;iperiraent then use blildir-19 glass, old ~.v. 

tttbes, the bottoms of bottles, old porcelain toilet bowl.a or anything tbid: v:tll 

respond like stone~ Also, :.itou are fortunate to .be S"c.udying during a petiod 

when information on this art is read.Uy av-ail.able! Idaho State Universit-J has 

films for rent or sale showing the i.'"artous types cf pressw:e and percussion work 

and also has many publications on .replioa:tion" Tom He$ter has published a fine 

bibliography containing almost everything written on lith.ic tecl1.nology,, And we 

now have litbic tecbnC>logy courses available in seve.i.--at uni.varsities with many 

students teao.."1ing actual flintkna.ppingo Ma11.Y students have attended t.he Idal1.o 

State universiey Museum m:umnez field school in kuapping and have become quite 

proficient at toolmaking"' Most of these graduates are available to give 

demonstrations and a.bow actual manufacture and explain the implications of 

debitage" 21,lso, in ow: major univa-rsit;:;es and meeums there are large collections 

of prehistoric st.one tools which we can use as iw;,dels for replication and 

analysis., ~e collections often m-esent a challenge to ow: ingenuity, inve..~tive­

ness and. personal :resources to resolve tec...'!)ru_quas o 

Barring these approaches you can practice experimental replication on 

your own as prehistoric man did., Francois Bordes and! independently learned 

tbis way and it was only by trial al'td. error that we mrentually achieved replication 

\ 



of many ·techxii~es" But this is slol1 ~nd labo:d.ou:S and involves a lot of" 

blood, sweat and tears so I 1,.:ouJ.d 1:eCOlr.m,:md the afozell!entioned methods., And 

let•s not forget Halvor Skavlem, Anders Kragh, Geli.e Titm-J.s and others who 

spent many years developing their O\ffl al)t)roach to replicatimi. Another fine 

example ila Jacques Tixier of the Muaetlm of Natural History in Paris, Fra.nceo 

B.a learned. percussion from F:rm:lcois Bord.es and later, vh&n he attended the 

lithic technology conference in Les By2.ies, he learned the rudiments of 

presaw::e flaking f:r:om observing demonstr~tions i:>y Francois :Bo~des and me., 

For years he practiced pressure work on his um and would send samples of 

his work to me with questions abottt removing overhang, obtaining a keen 

edge, platfom preparation, angle of holding tool on the pla·l:form, augle of 

applied pressure etc .. As a result, he became a first-rate flintknapper by 

experiment and correspondence,. Having learned the value of debitage 1 he was 

then able to define the Capsian core technique. When he found cores and 

dobitage at an excavation which contai11ed the platform partt he was able to 

define the Capsian ·cores a1,d blades aa a pressure teohniquee Since then 

he has become one of our most outstanding typologista and has defined other 

techniques inclucltng replication of an ancient Ethiopian blade techniquee 

It is certainly not: my intent to infer that only toobnakera are 

qualified to inte:tpret techniques and types. A case in point is Ruthann 

Knudson~ She was intensely interested in Paleo-man•s tools and intended 

to write her thesis on this subjeci:0 She was fortunate enough to have the 

benefit of Marie Wormingt:on.•s vast knowledge of typology and to work with 

her at her excavation in Kersey, Colora&,,. She was also present on several 

occasions when I visited Kersey and gave demonstrations in toolmaking" 

Being a keen observer, she noted each step of manufac-t:ure and later studied. 

the debitageo Then after examining paleo-man collections throughout the 



cour,rc:y # she appliie~ wl1.at she hed ,oose·: ted ~net ,, .. .: i 'I.~? • . .;-:1 'Llt ~1:., .::ceu;cc:.t:e 

t&chr:.-;)lcgical description of many to-o1s. Hh1.;n sha a-\:teud~ a,1:t fie"'.t':l, school 

she hrcmght her i:nde: ca:::e1 .andysis of th~a0 tools along and in ev,m:y ::!.nstanCG 

h&r analysiEJ: was correct., In l:.e::: case, t."'le school gave he:s: a eha.1::e to 

actually try flintltnapping a·nd to, verify her concJ.usions.. So :xperiJ!tental 

&rchaeology has many appro,'!ohes and I r<.1~nd the::-.t. all or a comhint. tion 

of several to alJ. students ~om::ent.,:ating on lithic t.eohnolocJy and t.ypology~ 

In conclusion, we all owe a vote of i:.llanks to Dr., Earl Swanson and 

Dr., Marie Wcr.min9to-i1 for having the wisdom to s'i'::ress t.'lle eignifioance of t...1·ds 

e:cperim.ental approach. for a better understa,:1.ding of the behavior of Stone 

Age man,. 
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