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Abstract 

Discussi1>Jl of the variability an4 control of intentional pffdictabl.e 
frac:tt:uN of l!'tbic materials.. Relation of technology and e:~::tmental 
archaeolc,gy to typology and its cultural significance to the evaluation of 
lithic artifaats by the examination of diagnostic attributes of flaJces and 
their corresponding scars. Material differences and. their influence on the 
forming of the artifact.,. Pield examination of thermally altered litilic: 
materialso C<mlDSnte en direct percussion, indirect percussion and pa:e&sureo 
Comments on traditional and inclepemlent techniques,. 
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Doh EQ Crabtree 

Since the el\'.Cavations. by Dro Lo So B., Leakey at Olduvai, we now have 

evidence of man using stone tools for appro:,d.mately two million years., This 

gives one pawse when we realize that th~ .:stone Age accotmts for at least 99.,5 

percent of human history., Since artifacts of wooc1, · bone ana ·other perisbable 

materials had little chance of sunfa .. ing the ravages of the elements and time,. 

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

the behavior of prehistoric man during the Stone Age,, In brief•- 99.,5 per

cent. of the history of mankind is represented by the Stcme 1\.ge and if we 

correctly approach an a.,alysie 0£ both his !!.tone tools m'ld the manufacturing 

debitage we can attempt an interpreta·l::ion of;' tis behavior patterns and attempts 

at survival,. I t;hink Dr~ Leakey summed it up very well when he said, "For the 

students of litbic technology, the stone tools of man represent fossilized 

human behavior p,:1tterns. 11 

'l'oday, stone tools are still used in only a few ranote places in the 

world and these societies, too" \\dll probe.bly soon substitute the more versatile 

meta.l implements for their. stone toolso For this reason, it ie imperative that 

any infozmation rega.1:d.i.ng the l'l'..anufacture and use of st.one implements - whether 

past or present - be recorded.-~ It is unfortunate that existing stone age 

societies generally lack th~ sophisticated skill of workmanship of some of the 

prehistoric lithic industry workers o Bu.t ~•.I\? seem to note a dageneration of 

this skill even at the end of the st:one age.. 1:~or this reason, experimental 

archaeology - and in this case I meau th~ replication of prehistoric atone imple

roents - can provide inform..'1.tion about the manufaotw."illg methods, techniques and. 

maybe even the uses of tools cf the &rtone ageo Certainly, experimental replication 

will help the typologist'..s and functional e.xperim.ents can give clues to how and 

~my the tools were usedo By experiment, we will not only be more capable of 



defining tec:h11iques but will also be Dhle to evali-.ate t:h.e many stages necessa.xy 

to finish the pi;oduct and cona:Lde?: the requisite bipo:rt o£ appraising broken, 

malfomed and rm«>:dted tools.. Por those who are doing COilplter analysis thi£ 

is l!X)st important for we should allow for inferior workmanship, miscalculation, 

intentional end unintentional fracture, daficiont material, interrupt:ion of the 

worker, the learner, etc.. But experim-..,ntal arc:haeology must be relai:.ed 8ll4 

coropa.red t:o definite abori.g.inal concepts of a ,Pftrticular t:echnology or clusters 

of techniques and then used to replicate the stages of manufacture from the raw 

material to completion. 

Throughout the stone age, man made his stone artifacts by applying force 

to various lithic materials to detach flakes from the mass and ultimately shape 

and form a functional tool. He used various types of force and diverse fabricators .. 

The flake or blade (specialized fl.aka) bears the positive features while the 

£lake scar on the core retains negative f'eatureso Both the flake and the core 

may be fo:rmed into more complex tools by the removal of a&litional flakes and 

when complete these are flake and core tools. 

'l'o the casual obSGXVO%, flakes and their counterparts may look much the 

same other than the obvious observation of their vaeying dimensions. But, in 

reality, flakes and their acars are vary cliatinctive and can give clues to the 

manufacturing technique, direction of forceq type of applied force, platform 

preparation, curvature of the flake, fl~.ke tex-mination, stages of manufacture, 

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

analogy might be the comparison of fingers by their shape and tips rat.her than 

using the sophisticated science of fingerprinting .. However, flaJc:es detached by 

the same technique may have minor differences but each will only make perfect 

contact with its original flake scar.. But a drastic change of technique will 

usually sh.ow major differences in chctracter:1.stics of the flake and scar .. 



Unfortw:i.ately, t.~ere is little recovery of pt'essure fla..~es other than pressure 

blades., Most pressure flakes are small and h.-"l.ve a tendency '.::o crush during 

detachme.'lt and oonsequently c,ze lost at the wo:rkshop a.reao -:rherefore, we are 

gar1e.,:ally forced to make ow: analysis of pressure t.ecllniques from the scars 

retained on the artifact.., 

Rather than burden the flake analyst with lengthy cmr.bersome lists of 

attributes, I \,iould like to call attention to some of the problems of flake 

analysis and irrtm:pretation based on the manufacture of stone implementso 'l'he 

fla.'lte or blade character is influenced by :many faator$o 'l'o name a few - the 

material, the implements usoc'\ to apply the force, the applied techniques11 the 

thermal alteration of the li.thic material or the laak of alteration, and the 

degree of sk.1.11 of the artisan., 

Force is applied to the stone ·to induce fracture to detach the flake and. 

leave its corresponding soar cm the mass,, Both flakes and flake sca:r:s retain 

:features which give clues to interpret the aborig:Lnal manufacturing processes .. 

'the flake retains :more diagnostic features than the flake scar because the 

platfoz:m usually adhel!'es to the flake and it bears other charac·teristias and 

traits which can .indicate the mode of detachme11t and stage of manufacture., It 

permits l::he analys t: to consider the platform character of the proximal. eni and. 

evaluate the ter.mination of the distal end,, It retains the positive character 

of the bulb of force, designates the area oontaeted by the fabricator, sometimes 

has lips and ove.rbanga11 cuxvature, undulations; allows i.rumection of both the 
~ . -..,,.-

dorsal and ventral -,stl.t'face; denotes form and dimensions and we can often differ-

' entiate between the w,,;,rke'J::''s intent and the error., But the flake scar on tha 
core is not without diagnostic featureso It can indicate the direction of applied 

force, depth of the negative bulbar scars 11 flaking rhythm, manner of holding, 

spacingu use of ridges to guide direction of flake ,removal 9 manner of tenninationu · 



thir,:ning, not.c:hin.g, "'errating etco Fmi: this reason, experimental. manu£acturo of 

preru.stor.lc "(tone artifacts 11.as been u:z~.fl.11 to r.eplicat.e, i11te:rpret and record the 

ml.btle variations cf flakes and s~rc z:esulting f.rom diffaren·t techniques. 

Ce.rtainl~l, ~-perimental m:chaeolog,J helps typology" For exmnpl.e, some artifacts 

may look m.oo:phologically the same but bo made by entirely different ·techniques. 

So if ·we 1~-ve some knowledqe of st.o 1m-io~k.i.ng we can L10re re dily def inti these 

differences., 

Becaus~ e;to1m tools h~-u-c an all!:!>st u..'li "ex'Sal istributio~ covering a v .at 

ti.me s an :.d x:e reaent ini rienden dev(;.lopm.ants of multitudes of techniq..ies, it 

is ,j)tf• ,. if all of these techniques will ever be fully understood oz d fined,. 

~ever, • s th '"'C!ience of lithic tecl"l"lolog-.1 pr gresses, e.xpcrimental archaeology 

ttlll teak" ·sible the associations of the same or p.:u:-alle1 techniques '-ilich 

have f tures and. character.sties in common. Duplicate or parallel. techniques 

will not indicate or prove a dir-ot connection bvtween extinct societies for, 

no doubt, innumeraill9 indeixmd$lt teehniqur?-S were: developed and some can be out• 

right inventions ""vhioh ha.ve no paralleJ.o Spacific flake tyles are oss!hlc by 

t.Wing diverse approa:?hes to obtain finished products which are simiiar but not 

identical., 

Many factors must be co..11Siderc..! in detemini:.1g the teclutlque,. We mat 

first evaluate the vast diff:~renc:~z; in lit...'lic mat~ials. I cannot stress this 

too much and ~..ave yet to visit a quc.r:..y tvithout evidem:e of previous aboriginal 

e giving mute testimony tc, the "'"0-ke~cs• d:i.sc,:ir:dnati.--ig choice of superior 

!.'!la ials., E~campJ.es of tested and discru:dod Ir,.ate.:dals are abundant in quarry 

siteso I genera ly amour with their ~.iscard reasoning e.gG, hnperfections in 

the Inaterial, containing cleavage plai1.cs, lack of elaoticity, ~TOng ize, poor 

texture, nc11-b I en uo, etc., 



-s-

Let us discuss materials.. Obsidian is de3oril>ed geologically as a volcanic 

glass which is vitreous¥ iStttropic, blaelt :J.n coJ.or, having the abiliey- to fracture 

oonchoidal.ly. It was univeraal.ly- prefer.red by tc101.malters foz:: certain tools 

because im.dar cont.'tollecl conditions it. responded to the -woxken • intent and gave 

flakes, llladea ana tools with a keen edge. 'J!a;: a.9%i cul'b.tre anc1 choppjng tools 

he genaally .??referred a more resistant ma.t:erial such u basalt,.. flint, chert., 

etc.. Yet oba.idian varies in woxkabilityo 'lbase variabilities a..~e: its elastic 

qualities, keermess of edge, mineral consti:tuen:ts. differences in 9eol.09ical age 

and fo:rmation, and all of these qualities can and do influence the \Orkability 

of the material o Obsidian also comes in a variety of colors and sheens. 1'he 

worker must also appraise obsidian containing impllrities, inherent stresses and 

strains, temperatures of solidification, flow stt:uc1:ures, gas bu.bbl.es and sizeo 

All of these good or bad qualities can and do influence control or :restrict the 

outcome of the end product. whether the desired implement be a flake, bl.ade or a 

multiple flaked .implement., Predominantly siliceous roe.ks like quaruitea, flint, 

chert and endless varieties of chalcedonies aJ:e even mo-r~ variableo 'the worker 

must either modify 01: develop techniques whidl conform and respond to the 

material being wrkedo For example - a whole different clu$lter of methods and 

forces would have to be applied to quartzites and basalts when the worker is 

accustomed to working with more vitreous rock such as opal, absidian or heated 

siliceous material., 

Often lithic:: material was available in limited quantity, quality, s'ize and 

variety which had a db:eet bearing on the endeavors of the stoneworker. Over 

laz-ge geographical areas, ideal lit:hic:: material was scarce and often it was 

obtainecl from considerable distance. Discriminating stone workers who had access 

to a variety of materials selected their stone accoxding to the intended design 

and functional purpose. '!.\1hen they intended their tools to be subjected to 



rapeated impact and hard rigorous t.reat.,11ent they selected mata.1:ial resistant t:o 

shock to inoure a longer lifespan for the implemento When they wanted tools 

with a keen cutting edge, the-,t selected highly vitreous material.. For example, 

certain obsidians ,ri.th superior Glaatic qualities wem selected for manufacturing 

pressure blades· a.."ld other obsidi.ans not as elastic ware more desirable for 

artifacts which :required rnultiple flaking., Silica is c:oxnpounded and blended by 

nature "tith other elements giving varieties with diverse c:;iualities - some 

desirable and some undesirableo 'l'he t.oolmaker wa.s a good geologist. and knew how 

to choose superior material for specific needs., 

Now let. us consider those who had access only to inferior material and 

yet made adequa.tf.i to.?ls. Whe.."l you ,u;e analyzir.g such tools don ct indisorimimrt:ely 

write off tools having random flakes with s·tep or hinge fractures as being the 

result of inferior l-.110rkmanshipo Rather, considu the mate3:ial and you may 

discover that you have a superior workman who was forced to use inferior material .. 

Don't put these tools aside and label them as ncrude" but do combine your 

evaluation of the material and 11,oorkmanship and this may change your opinion of 

the group of people forced to survive under these conditionso 

As some metals are annealed and tampered, so also may siliceous roc.lcs be 

altered by controlled application. of heato At some early period of tittte0 man 

found tba.t internal stresses &"'ld strains inherent in the rock could be relieved 

by subjecting tl1e stone to controlled heato 'l1'tds made the material more homo

geneous, changing its texture from coarse to vitreou.s and thus improving the 

flaking quality a.'<'J.d enabling the 'il.10rker to co:ut..rol flake detachment and to 

produce a t:ool with a sharper edgeo Often lithic material containing impurii.:.ies 

will unde-.rgo a color change during al·teration. When this happens, the color 

change will. be more pronounced near the e.."tteric:r of the altered material. But 



controlled heating does not. change the texture of the ~terior or exposed surfaceo 

Only ·when a flake has been r&10ved to expose t.h~ interior surface am the texture 

change be notedo ife do not, a."3 yet, know ~1en w:ehistorJ..c man disa,vered this 

annealing process,. but Dr. Francois Bordes has IJOted the alteration aa :far back 

as Solutrean times. 

Often in a collection or at an emavat.:J.on ~ will find an l!U>Original 

flake., blade, core or artliact which will. rata:l.n a portion of the natural surface 

of the stone.. 'l'bi.s will help in determining alteration of the material for the 

8)."P()Sed surface does not respond to heat 1:1:ea.tmento But if the ventral side of 

the flake or blade is lustrous in contrast to the dorsal side, then we can 

safely assmne that the material was subjected to thermal alterationo Whe.n we do 

not have the debris and must rely on only the flaked surface of artifacts such 

as projectile points, cores, etc., we can look for a facet of the nat&aral 

material which might be still adhering to the faoe o-f the art:ifacto Then we can 

compare this facet with the flaked surface to determine if the material were 

altered .. If the facet is dull and the flaked surface ia lustrous and of a 

different texture than the natural facet then we can be pretty sure the material 

was alteredo With cores, we can detach a flake to note any difference on the 

ventral sideo If such evidence is not obvious then we: must rGsort to an e,cperi

mental approach and conduct a contxolled heating process on the sme material to 

ascertain if the stone has been altered l:r.1 heating. 

The.rmal alteration of lithio materials is a sophisticated process 

involving critical temperatures" correct duration of gradually raised and 

mainta~ed. heat e:rposure, controlled cooling process, and cal.cul.at.ion of time 

and temperature acoording to 1-Jle type, size and quality of the matexial being 

alteredo Until one is familiar with tbe stone,. ea.ch material must be tested 

individuallYo When the correct formula. has been determined for a given material 



then any deviation in oontr.'01 of raising z;.1"/d lot;.•ering of tempe:rai.-u~es will result 

1n the material• s being unchangad or tio:i."'chles~., 'rbe temperature range for 
. . . . 0 

altering siliceous minera.l:s will~ from 4SO°'Tt to 1000 F and only the a:ial 

and ers.-or method will det.ermL"le the ideal temperature index. Basaltlll and obsidia.."18 

respond ix> a much · higher tm~atnre without dangs of Cl':?aZiog and they will· 

withstand mo:r:a rapid tanperature dwlges than siliceous mcks .. One arc::haeologi

oa.1 exa!l1)1l.e of the use of heat trea:tUle'llt are the Hopewell cot"es and blades from 

the Flintridge, Ohio material., ,lU'lalysis reveal.a that moat; of these ~e of 

treated flint .. 

!!.'he percusso:r:s and ~aeeox:s used to foZm the s·tone tool 4ef:brl.tely 

influence the cllaracter of the detached flakes and sea.rs al1A the'toolmaket 

selects his fab:ricatox- to conform. to the size and type. ot mtertal, the 

desirecl frac:ture dimeneion and one which will p&rfoi-m a specific::i tachhf.que · or 

a g.eoup of related t.ecbniques .. &mmerstones, bill$ts, y~s, CQn\Pl'!•$0is 

and all fahrioating t:o(;ls ehouJ.d be recovated fzom sits$ ar.d their- wear' patterns 

studted to ~p deta-nd.ne the taahnique and: type of applJ:ed foroeo ror· ~let• 

the edge-gr:ound e:obhle ~que leaves a corudst:ant ~ pattern on·tbe ·stde 

of the ~stone rather than on the end and t:bi.s call oft;en l;)e 1nistaken . for a 

tubbing stoneo But when the ffl;SX' pat·~ on theee cobbles are properll' inter

p,-eted they can indicate a distinctive~ of blade and flakeclot:aobment. 

lJ.'here are 14u:ee major and very gene.:i:al classes of flake detachment: 

Direct percussion, indirect ~cussion and pres&ut'eo A minor techn:f.,iue is the 

combined use of p,:essure and pe.,l:'CUssiono Flake detachment techniques invol'Ve a 

knowledge of elastic limits of the ma-1:erials, Newton's law of motion, force, 

gravity, weight, mass, den.sit;y, f:riC"dcn, levets:, mc,nent of force, cente:r: of 

gravity, stability of bod1Aes, projectile motion and kinetic enezgy. ftis la, 



indeed, a compri:!hensive list. of factors which mus~ mentally be evaluated and 

calculated to aceoI!\Pl.ish tl-ie controlled fracture of lithic materials. It is 

highly unlikely that prehisto:i:ic man was awa.:te of these scientific laws but 

as his techniques becam.e mere sophistica·ted he d.id ta.1«, advantage of these 

principleso 

~ earlieflt stone tools were ptobably natural erosional pt'Oduots 

select;ea. by man for th~ sharp cutting ed.ges and he probably usac!l spheroids 

as hammers or missiles. Direct percussion was probably inan • s first apgroach 

to intentJonal fracture to form tools and ~"q?Ose WJeful cutting edges. This 

early .te<::hnique was usecl to form a wide wp:iety of.percussion tools and 

involved many and varied percussion techniques. O.ne ot the simplest is 

described by Richard Gould (personal comrmuiication) when he cbsert'ed the 

Australian aborigines in the proeess of toolrlleldng ~ 'l'h&y threw tbe lithio 

material against. boulders and then selected ~ea with sharp cutting edges 

to be used "as is" and Oth$rS ware selected to .be· moclified into tunaticmal 

implements.. 'l"his teobnique of us:Lng a fixed anvil stone is often called 

"blook on blocko" Wbeil further ,:a.fined, it will lead to ot.hei: related techniques., 

But oonaiilerable more fractu::e contzol is possible when the material is not 

1:b:own against tbe anvil but, rather., is h&ld in the band anct then stmc1c on 

the anv11 stoneo CJ!hia allows tbs -»:ker to ~edeter:mtne the point of contact, 

aeaun:tely detach his flake and expose an edge. It affo:tds t.be worker nm:e 

acc'Urac:y mx1 the degree of velocity can be adjusted and pmportioned according 

to the weight of the material being flaked .and the deaiz'ed dimension of the 

intended fracttu:e. BUt even l>ett.c con~ol of t:be flake or blade clet:aclaent 

may be ga.1nec1 by the workm: specially designing the part of t:he matuial ··to be 

contacted by t:he fixed percussor. 'l'his point of contact is JmCMl as the plat:fozm.· 
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There are ma..-iy methocF; of ' lat.form prc.,_xu:atfo::i \lhich have di gnostic valu and 

luence the c acte:r of tho fl ~-e or blade,. P~ f 1 eY-l'!!.,pl of platform 

preps.rations are: Mclcing the pi•oper nngle on n plane Sll.ti:ace, iso ating the 

platform arM St.u:face, removing ·· e overhang from previou flake ecurs, grinding 

the surface, poliohing the margin, faceting by the retlk>val of one or more 

flakes, ba-reling., ar.c1 the orientation of the platfo:m tr:ith guiding ridge or 

ridges. As pre.i'listor .c man improved hifl stone too ·ing, be px-ogre sed from 

simply axpooing an oo.gc to flaking mor.e of the surfaceo '!'his evolution progressed 

from the firat anbcyonic atteug;,t 'l:o flaking hand.axes ~-rlth a natural surface butt 

th,:,n to entirely flaked handaxes an4 on to cores, blades, burins, projectiles, 

etc. Duri.".lg this 'time he also substitu antler, bone and i:'.ard. woods for his 

stone hmnmer to flake his im.:;,lements du.ch enabled him to better control his 

flake detachmen·t and ma.ks thinner toolso Progi.~ession continued to the Solutrean 

where ·wa first note the t.se of pressure flaking. 1\nd so on to the ;;~ew World 

where we find sophisticated techni.qu s and combinations of techniques, fluti.,g 

and a predominance of pr£ss-.ire wor. • 

There are other various types of µere ssion and pressure tecimiques but 

all invol.ve proper preparation of the str5.ld.ng or pressing area, correct angle 

of applied force, contl."01 of applied forces, predetermined flake termination 

and other factors too nu.'tlc.i:ous to mentiOl'.l.o It is enough to say that both the 

flakes and the.5.r scru:s must he studied very ca:t"efully to arrive at: any decision 

pertaining to tl techniqu<?. some of ·the problems which can often be answered 

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

1., How was an axtifact nade and what tools ·were ueed to form it? 

2o Why was the i:mplc.,rne11t m.'.'!,1e in ·I: • s partJ.cul.ei.:r form? 

3o Why rere certain lithic materials selected for sp..."'C:ific artifacts? 

4. How waLJ the tool r::t~ .... ;iicd to be uzed? 



So What task was it to per:fo%lll? 

60 Was the tool a. multi~SG tool? 

7 o Row was the . t:ool held in order to perform a ~io func1:io:n? 

a.. was the tool hafted? 

9 o bl ttaS the toot bafted.? 

10. What was t.be action of the ~ool on the objective material? 

Uo Was the tool pulled or pushed? 

120 Does the tool strike or press the objecti~ material? 

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

14.- How oan ·l"Jle angle of the tool edge be oompared to the resistance of the 
material being famed? 

l5Q What is the dli'ference between attrition and COJ:n pol.Jsh? 

16,.. What causea the striations on the vo2:'ldng eclge ~ the tool? 

17,. What a.re the cU.reetions of tlle striations on the working edgQ of the tx>ol? 

18., wu the tool qsed • a btu:nitthel:? 

19., Do -some soft- ma~«.ial.t! being tcmned have an al>rasive •action on the tool.? 

20.,. Bow ean use flakes be idontified as opj;losec! to intentional~? 

2lo What ~e the char&Ctm.'is.tics o£ use flakes? 

22.. What is inc:Uoated by a ~eries of uee flakes of ~ abaraoter, texminai::ion, 
change of ang:le, ine;teaasd res~, improper use, beginnex-s or apprenticeso 
m:tsban4Ung? . 

230 was the tool abandoned upon C!'lll'tpletian of t'lie tuk? 

24 .. Was the tool bl:oken f:s:om aaoid.ent, :manufacture, due to 1mpm:feot:ions in the 
material or d.tQ!ing the functional ~e? 

2$.,. was the tool exhausted :f1:om reshupening? 

'l1hese are only a few of the problems encountered when evaluai:ing lithic 

ma1:er1al. Each :flake or arUfact. must be considered independently., 'lhen clusters 

of like attributes wUl have diagnostic signifioanoe. 



You may r:;."!J.y, "This is a11 wel ~:-d gm,d l:,1:.;.t I am not a :cl.in·~p':3%' an.d 

have no one t.,., t · .. a ::h i:te 1:md 1:.0 acces13 t:ci deh.:it, fox analya:.;s" " It is Ce:t'~:ai.nl.y 

not m,y intei1ti..o:n to ma.1:e a £15.n:i:knap,'~::?:r. out of Wl~i st:.td.ent;~ bttt even <!n 

attempt will 9ive ycu a "feel" f'or oontr~Iling f:('."acb.rre and. w..'.ll h•llp cl.a:df-".t 

tbs mechanical p:robl~1r.s invol'i7£d 5.n l:la.ldng ator ... ~ tools. So for those 'Who are 

seriously- i:.1te1'ested iu li tbi.r.i t.echnol09:'y I re~;oomen.d at leas·t a t:c-y 1n s·oon~ 

fra~e.. 7,c;.u need not. become p:rofioie.n:t. i.t . ·the art, hut at l!!>..a1,t t.ey it.. If 

you don't have stone available foe e:~e.:-hllfsnt then use b'1.ildi..'1g glass, old 'l.Ve 

tubes, the bottoms cf bottles, old pcrc';!la.i.n ·~d.let bowls or a-..1.yth!ng t:ha:t wi'.IJ .. 

respond like stone" Also, y-uu a.re fort\i..r.at:a ·i=c, he stud3fing du.d.ng a period 

when info.rmation on this at.t is xe<1dity avail.a.bl~~ T.daho S·~ta Uni'ltE'..:.."SitJ has 

.films for rtmt oir sale sbe•:,r.tng the various t_nmS'I of preaStU:e and ~~cuss.iron wrk 

and also has m!my publicat.lons on raplic.!ition., T(:$1 Best~ 1ms published a :fi.ns 

bibl:tograplr.1 containing al.most Gve...7.:hJ..ng writt.e,1 on Uthic 't.echnolo;ay. And we 

now have li-thic t;echnology i:mur~as avai.lable in st:1.veral un.tvo:i:sities: with many 

stn.dents tea.ohing ac:tl.tn.1. flintl{J'a.~g.. Many s.tu.aents have a:ttezded the Ute.ho 

State Univ<"'..rsity Museum m~ fie.td ao:~o!. in k,1,:1.p-ging and have bewme quite 

p:oficie.."'lt. at toolmaking-,. Mt)st. (,ff t.hea;f! graduate$ ara a.vail.:J>le to give 

de.1:10nstrationa and soo:w actual ,r.;a.nufa-:,t".:-ze aud el..--p.1.ain the impllcations of 

debit:ageo 

of prehisb-:tric stone t:ools which ,-m can use as modals fer replication an4 

ana.lysiso These collec·1:ions oft<::.m presi;;11t a cthallenge to ow: ingenuity, inventive,.. 

nags and pe1:eona.l r~stH.i:roea to l.G::.oh"?. ·tec~niqv.oo. 

Ba.:od..,'1.g these approaahe;; i-uu c~n practice experimental replication on 

your own as pr-ahis1.:o:-:ic man did,. Fra."'loois Bordes a.id l: inibpendently lea.1.--ned 

this ii1ay a.nd it was only by tr:S.~J. and e"':rot· t.b.at we eventually acltf..eved .replication 



of many t:ecilniques" But this is slow and lahor:5.ous and invol,res a lot: of 

blood, sweat ancl tears so I would recommend the afo:t'ement:ioned m&thodao And 

let's not forget Ha1vor Skavl$n'i, Ande.'t's xti:-agh, · ~ 'l'itaus ana otb.Ors who 

spent m.!lny )-ears developing their O\'ffl ap;proacli to i:epliaation. Allot:ber fine 

example is Jacques 'l!ixier of the Mumum of Nafual History in Ped.a., hanae .. 

Be learned percussion from Francois Bordes an4· 1a1:er, whien he atten4et! the 

lithic technology conference in Les Eyziee,· h-& learnetl the ndiments of 

pressure flaking fJ:Clill observing demonstrations by !'.:aneoi.ra Bordea an4 me. 

Por yeara he practiced pressure wort on his own and would aend samples of 

his work t.o ma with qaestions about removing overhan9, obtaining a keen 

edge, platfo:an preparation, angle ot holding tcoi on the platform,. angle of 

applied presaure etc.. As a result, he became a tirst-rate flintknapper by 

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

then able to define the Capsian core technique., ·When he fotm4 core, and 

debit.age at an excavation lthieh contained the platform part# he was able to 

define the capsi.an ·cores , and blades as a p,resaur~ technique. Sinca then 

he has become one of our most outstanding typologista an4 has defirte4 other 

techniques including replication of an ancient E~iopian blaoe tecbniqne. 

It is certainly not my intent to inter that only toolmaker• are 

qualified to intazpr~t techniques and types .. A case in point is b.thann 

ICnudson .. She waa intensely interested in Paleo-man's tools and intenaed 

to write her thesis on this subject. She was foi-tunat.e enough to have the 

benefit of Marie Wormington•s vast knowledge of typology amt to wort with 

her at her exc&vation in Kersey, Colm:ado., She was also present on several 

occasions when I visited Ii"Jarsey imd gave demonstrations in t:oolmalting o 

Being a keen observer, she noted each step of ntanufact:ure and lat.er studied 

the debitage., 'l'hen after examining paleo-man <.-ollections tlu:ou,hou~ the 



country., she applied wlurt she had observed t1nc1 ®me up with an aocurate 

technological. descxiption of ,nsny tools~ When she attend.ad our f iela school 

she brought her index card ru1.alysis of these tools along and in ~ instance 

her analysis was correct .. In her case1 the scll6ol gave her a ahance to 

actually try flintknapping and to 11erify her conclusione., So e)qlerimental 

arobaeology has many appt"oaches and I recommend ·them all or a combination 

of seftral to all students concentrating on lithic technology and typology$ 

In conclusion, we all owe a vote of thanks to Dr o Earl Swanson and 

Dr., Marie Wormington for having the wiedom. to stress the significance of this 

e:-tperimental approach for a better ur.iierstanding of the behavior of Stone 

Age man,. 
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