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It would be difficult for any one person to conduct experiments on 

all core and fla1rn types or to understand fully all the permutations of 
~ J&,,r;.~ .-/tie4 /L:~ /1:-<-A,;'v -the features that go into making 1J , cores Bu we can broaden our 

knowledge and resolve certain types by a careful study and analysis 

of flakes , blades and the debitage resulting from their maviufacture . 

A study of cores and their flakes is basic to a concept of technological 

studies , and a ~~i:o~~¼aaked factor of fl qke , blade and 

artifact analysis is a consideration of the debita~efla~es found at 

the occupation site and the relating of this waste material to the 

stages of flaking techniques requir~d to produce the desired size and 

type of flake , blade or artifact . Admittedly , debi taq;e fla1{es 3.re not 

as Q,'lamorous as the stone tools or cores , but they can be just as 

interesting; and can furnish informgtion not found on the core and 

artifacts . The core or artifact usually s hows only the last st-:ige of 

manufacture , whereas the waste flakes can give clu2s to the primary , 

secondary or interm§di9,te steps of fabrication . The very presence of 

.t~b:r- .., ,7l-5Gl.'l e c~t-t$!ii25r_cores in tool typeology is mute evirlence 

of the importance of ~ l ake scar study . They are certainly not a tool 

(unless they s '-l ow functional scars) but they are of priTlle imDortance in 

typeolo~y for the express purpose of studying the scars and technolo~ical 

features to resolve the · tool types of their flalrns and blades . Debi tage 

x~, flakes can be equally important . ~~~ 
,)A ,::-.:--- > 

In the Americas where we have a ~r3at absence o~ cores , it is not 

only recommended bht. almost imperative thqt we resolve the core technique -ti{µ~ , 
by analvzin<s and reconstructinQ,'11. the flks and blades if we are to 

ultimately postulate the type of core with which they~re. compatiable . 
tt, ,:J,(u4't4,£- fl1' ~ /21"-tt- {/l)L,,l,rJ 

~e,lq,;n ii,:~~e- ~---~-J? ial ~ once i vabl;yJ( forced0 tWe anci·=mt stoneworker to ~ 
reduce his core to a minute% ~;<_~;;:,nt size ann it is possible ~ 

b~J ~ that this sa~e lack of stone ~-==-- the mo~ification 0° these exhausted ~ 
..., ,, ~4 ,::$ 

cores into tools such as wedges scrapers and cut.ti.n.g .implJ,me nts ~f.E e.....(. "J',.._J t ,~f.-t/ n .1~ -..,)A-1,,,_Adtt,:llj '1' ~ ,, /, ~(;..t:..~<11 ~ ',/ , ... f"1 /';/'_,l::,ktt,, (.,.;,I ' 
~ ---A C-t--.1.ee.,U 11'_~:;..c;;;.,,,.~~ ---------------------v----------
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It would be difficult for any one person to conduct experiments on 

all core and fla1rn types or to understand fully all the permutations of 
,A: W/4.;, ;JL,-,_,/4-ef-r- /t:-~Cr)v -

the features that go into making 1J f coreS Bu we can broaden our 

knowledge and resolve certain types by a careful study and analysis 

of flakes , blades and the debitage resulting from their manufacture . 

A study of cores and their flakes is basic to a concept of technological 
/'?l'UU? --1,, /7?/----~ ;;z4J 

studies , and a -fa-r- tr"OO::.o~Ye:i:'.Looked factor of flake , blade and 

artifact analysis is a consideration of the debita~efla~es found at 

the occupation site and the relating of this waste material to the 

stages of flaking techniques required to produce the desired size and 

type of flake , blade or artifact . Admittedly , debitsi:~e flsiJrns are not 

as ~lamorous as the stone tools or cores , but they can be just as 

interestin~ and can furnish information not found on the core and 

artifacts . The core or artifact usually shows only the last stqge of 

manufacture , whereas the waste flakes can give clues to the primary , 

secondary or interm@di~te steps of fabrication . The very presence of 

,t-hz:_:c 0 ='!ll.oo e 2~~ _cores in tool typeology is mute evidence 

of the importance of ~ l ake scar study . They are certainly not a tool 

(unless they s}iow functional scars) but they a:re of pritl'le imnortance in 

typeolo~y for the express purpose of studying the scars and technolo~ical 

f eatures to resolve the ' tool types of their flalrns and blades . Debitage 

flakes can be equally important . 

In the Americas where we have a ~reat absence of cores , it is not 

only recommended bb.t almost imperative thqt we resolve the core technique -tt(),J~ . 
by analvzinq_; and reconstructin~I\ the fl t;;;; and blades if we are to 

ulti111ately postulate the tvpe of core with which they__P,,-re. compatiable . 
ti,, ~--i:it,,,..t:; v-1, 4vv ~ leAuJ r 

'\,~ 2¾31 ~a~c ~_::::.~'J?ial ~ once i vabl;yJ( forced t We ancient st oneworker to f\ 

reduce his core to a minute%~;<,~:C:nt size am'! it is possible ~ 
k,~J ~ that this sa~e lack of stone ~----- the mo~ification o~ these exhausted 1 

-, ,, ~11 -::$ 
cores i nto tools such as wedges scrapers and cut~ ,implJi.me nts ~t ;....i) ,1..f .(-, • "',i/,t,, -~ 1 n1--_,,,d,1.µ,I /J ' t' ~ 1 (;. ~.a • ~ n ; .1 't I'/~., ,J (.-" / ' 
~-.e.., _,,,__,t., C~<.;,-,. ,L'-f:;;._r_ ,,_ __________ ~-~-----------------



Even thou~h basic in the study of the toolmakin~ i 

industry , they represented only the residue or discard debltq~e to the 

pr -=, historic stonewor1rnr . He W'3.S not concerned ;,rith their rrei~ht , 

no real attempt to keep them unirorm other 

to successfully re~ove a ~1~~e or 

blade or the desired width , thickness and len~th . To the stoneworker , 

-t/~ 1~ rnrneli , the 
-vti'...,,, /f;1.4c 4{,,/;7 L-P.,e<= . ,::.._ 1/' r 1 £/Z. • ,// #t --T7J ~~~ 7:(.,~ 

waste product , and .1:J.i=> _mg_~ ~-0 ef ~ -t-0-ke-ep 

~ ttV;,,1 ~~> ~ L47,~l?r~~ 
3JjJ 4'!!1?ljJ!+!~tiP- &ii ~:ier ~ - his ~ff orts and aims ~ere on the detachin~ 

XJlll!f blade type req ui -red of flakes and bL:des .~
1
Since his .J$1!1i!@@84 

certain consistency in flint knapping techniques , he ulti~qtely 

produced a;c,f;;; tvpe . In other wo.,,..ds , the design of the blade , or 

flake , which was pertinent to different cultures, ~eogrqo~ical areas 

and eco~orni =c.sJ deter1ined the type and desio;n of the core ,._i Jhis , of 

course , is wh9.t 1na1ces core study so iroportant aYJ.d conte·-~poraneous with 

// ...e. ~-_z::; ~ ,1 r/fe.., _,42cdc?~v~ C,:(4,¢<--~ 
the 'TIOvement and 

9
acr,e of ~an .r;~_ o: ::~ o ~ e , /! · e_{J /2JL-_ _ 

~t;-~l'./ o/ t~ p: t ~Jff_-ta, 1::--/<l./2-,? 6 V =-----~,~ s..~/~ < €& ~'=-~~ . ,.J_ 
ee-~,,ll;llc~~ ,l~-nj {!,~ :z.~~~~~-~~~,~-r,,_ 

Because or the nature of the ma erial oeing wor 1red and the human 

ele.,.,e 1t of chane;e and error involved, t11ere are 1"1.any va-ri9.bles and , 

therefore , steriotvpesor fla'~es and ~3;tifacts. ca nnot _ pe, expected 1?11t · "r'-
q);/z,z,u,.., .-rP-t--il ~c., ,e~X,./- cl.11-e .!.?<•LC<'!.,:> hft'u z;-"f -~ 

we can loo7~ for consistel"-C" . ,1 WheD fla',es are s •~')arat8d into the s f AP-es 
J ...-?7>..a/tt---1/ -0-lu "?'-- e-.:. -r;:;;;?L,,.-~ . ..., i ((~✓-u •-t ,tlc_t_, -~-P-

of their taxonor;iyv p,ach stci9:;e wi1..l .readily dernonstr~.te t 1'le rhyth'11s 

attained bv the worker and then t~ere will oe a greater consistency of 
•J (,J. (7''1'~./'u (_ · ~ j c(..f7':..._ . (;t, ic t: ,;> ,1., -& ,£,.,. 1.~.tt;::~ ;7 ~ -,......-,::(" /?,o-f~ ..-/~~ 

fl9.'·rn_ types •1 Be'cause of these __ slig~t v:i,ricition~ anct., varia~s ,_ tl--ie~ ~ 
de -v-<-lr'f::w.~ ,f j '(/..{).de'IA'Z/' -n1-•£__,.,4... ~Le/? ale TV~ "t"l-J!...., /24-,r-- <Z-<i'--o"-1- ~ -:7 i r 
fla·"ed sl-101;.ld _n_ot be a P'Qrc:. ised ind i vid_~9. lly but r,::i.t 113r bv t~e _ . . -tfff ~ 
-tJ\.£v( /<i,f,L.A-/..e& t-r, --Cli-e. d..e--7•t.P.0-P../'•~7 a,i,"t'i~ C' /! --b~ ~~=L .-?-?, ... d'// r,;L- 1/" 
1"1.anifest~ tions or their traits and tet11nin~ . 

h--, :-t,fv. , i-rvy.L ? .~:t: n , ~ tlc.i l~ ("A 1.C f;z ;,£if 7 Tt:u· -t; . 



The flal<ed tool industries are represented by~~__,,~ 

~ stao;es o·" develonrnent of the artifswt ) from t 11e initial break of 

the rEnr l'l10.terial to the co>:r'Jleted i:r:iple:rnent . The quaY1ti tv a"'ld size of 

t''1e flql,j_no.; resi.due will norl'llally be =~~to tl1e distance from 

t:1e source of raw m9.teri9.,l . Should the archae olor·ical site be 0f s oTTJ.e 

distaY1ce frol'll t~e source of raw TT\Aterial , then several sta~es or 

TT\anufacturin~ are ant to be absent . This is due to rou~hiYl~ ~1t , 

blankinp; aVJd preforTrJ.in?" of the qrtifact '"'t tl--te quarry . In this case , 

flakes reprc,sent i_ng; these phases of tool 1-:1.aY1ufact u.:re wi 11 occ LJ.r in the 

proximi tv of the materi.al source . These unifac ially and bifaci8.lly 

worlzed prefor1s found at the qnarry are made by usinrr the core technioue 

and , o;enerally , direct percussion . The cores 111ay be derived frn-rri large 

tabular or primRry fl8.kes, S"'!Ctions and p:=irts of nodul,:ir for"':s or simply 

froni pqrts of cobbles derived fr 0111. alluvium . An occupe.t ion site located 

near a 19..rQ'e 01-1.arry is niost li cely to 1--t<:>ve fla7'"es ,,rl--iich ~•ri.11 represent 

all nhases 0f tec11.nia u~s of ~•,:,nufactLlre . Popul at ioss of cores ?ere 

USU'";?.11 v li~:i ted to qreas abundant in 1 it ,ic rr1atr->ri"'.l but i:-rhen r;1:::i,terials 

had to be tr,::i.:nsported a r;r22t "iista11ce to the occ ·nqti_n'1 zone fnr r1,,:i_ke 

'3.nd bl 0 -'le ,,,,_-=in"facture , tvie core W8.S nornqlly co11s11ned uYJtil t1'J.ere 011ly 

re'1'1o.tned. a bare 3.l'.ld 1 mreco~nizabl8 rermant of' the o:ri~i11·'.:1,l ')iece of 

relc1tinp· the fln"•es . Fl 9. '.3S ani blA.des 11_c:,_ve cert8.in identifvin,.,. 

characteristics rf,ic11. m9 :e it possible to rec·mstr1wt t!'1 e core t'J •rJ.iich 

they are p2rtinent ~ 3y a study of abori~inal cor8s ~md tYJ.eir flq'-9s , 

one will be able1'3resolve core typss frol'll the fla1res alone . The study of 

cores "'.nd their st 0 ges or d.evelo"TJ' e11t is usually difficult) for the core 

was d8si~ned to oroducs fl~kes and bl0das ~ 11 1 wrn1ld 

process . Unl?ss the ~bori~inal was interrupted qnd 

it is unli1:ely th.9.t t 11e evolutior o_,,. t-:--ie core 0 ronlr1. rerialn . T11.ere+'ore , 

at best , one nust ~enerally ½ase his concDwions on the exhausted. or 

--1alfor··,9d, cores a'1d. flA.1ces . It is rare , in,leed , to fi:wl_ 9. a:reat 
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(?br)ll_t 1000) of tne u,p·"r Peri>?;ordi·=m . (n3rso119.l cor:i:11.u.nic"1tion , rJov . 

6 , 1966) On t}}e ot'r1-;r hand , CTOf't liter-?.::;-ure s'"o·rs '~!'e 0 t popul<=i.ti0ns 

o-r flq:rns '-3..YJ.d blqrles with snall p:orpotions of c0r13s(J . B.a-'ll'3y '"-'Dd 

P . Mellers , 19611, uroceediYJ.,~s of t 11.e Prehistoric Society . 



3 
By a. comparison of their diagnostic attributes , flakes are 

determine d to be similar or the same , and then one mav select 

one or two as bein~ representative of form anrl techni1ue . 

Studyin~ flakes and ultimately r3latin~ them to varirn2s tool 

types will indicate the cultural technolo~ical traits and modes 

of manufacture and will greatly assist in obtainin<r a sharper 

definition of a complex in a cultural area . The riebitarre fla 1"es 

from the making of just a single artifqct rnav number several 

hundred whereas the artifact is often considered individual l y 

without placins too much emphasis on the surface flake scars . 

But even when these surface scars are evaluated , thev usually 

only cover the last stage of fabrication whereas the debitaqe 

flakes considered in conjunct i on vri th this wou.ld <rive us the 

tru~ picture . The flake is far more useful in 1etermi11in~ the 

technique than the flake scar for the platform and a part of the 

original lateral edge of the artifact was removed with the fla~e . 

Al trio11gh the flql.;:es removed from an art i f9.ct c~n be unff orm , they 

mav leave scars on the surface that are multi - directional . 

Uniformally flaked artifacts leave scars that appear to duplicate 

artifact types but , in reality , there is no facimile . There 3.re 

duplicates in technolo~ical traits but there is no duplicate 

artifact. Like fingerprints , each is distinct and a moul1 of 

one artifact , no matter how similar , will not fit tlrie ,,,oul4 of 

another . The ele1nents involved in manufacture are 11ot: thqt 

steri otyped and the human margin of var i ation is too g r eat. An 

analysis of flakes will show a greater consiste11cv or form and 

attributes for it is only necessary to c onsider one unit rather 

t~an the c omposite units which comoose an artifact . It will be 

much easier for a student to separate flak9s into different 

technolo~ical categories than to tvpe artifacts if he considers 

the surfac e character of the artifact with the form . 
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The projectile point forms qre pro~ably the most consistent of 

the flaked artifact types but they , too , varv ~ith th9 whi~ and 

needs of the mal-rnr . While their dim8nsi_ons are vari8.ble , their 

mode of manufacturing is isenerally constant. AnJI. out standing 

and well- known example of the variation in form but consistency 

of tech~i1ue are the points found at the bison kill site 

excavated by Dr . Joe Ben Wheat . This site yielded a lar~e 

population of unbroken and mint condition projectile noints and 

was devoid of the dis cards and debi tage usually found in zones 

of oc cupation . The flaking technique of these points was 

consistent and uniform , with only sli~ht variations , vet they 

varied in ~ize and form . Unfortunately we do not hqve enough 

occuranc9s of these finds Por they are a fine exa~nle of what 

actually went to the fi eld and they furnish much knowledo::e 

re.c,;ardinp; technolog;y and typeology . Because of the unique mode 

of 1nanufacture of these points and because t hey a-re in 11'.l int 

condition , a thorough analysis of this colle ction should r £olve 

the consistency of flaking techniques and the variation of form 

and size . 



'I'his p."iper is intJnded to assist in sepqr,,,ti,1p; flR··es and 
~ AJ.-f!lat.,; ~ ~l m 1'{) P-/1 tt,. 

bladesA by inte tlpretinc;,; their I11ode 0f rrianufac ture , for my experim";nts 
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Cg_rried out over the past years have afforded a b9t;sis for sorpe _concl 11si ve 
0vce4e.> p'r~G tz.-,,.,e- L-rvC:n,;l!c:. i ' 

e v idence reg~X:ding the ni,,od: o.f tool"' mai:iufac tu_re f\ My '.3-ttempt~ at rePlt cat -
7-1, d--,!«f7 .,~ ~ .6--f?✓--,::,.-r, ~ ,t{i--~fJ"'-n.-P--/7 ~d:7~ ~-L~-'<> ~ J°"'~ c,_......../- z'Y<-e...,, .. -,n--z.,,'--t'--'ze."6~ O 
ing fla{:es and cores have shown that the materials , musucu lar riotor 
j--~;v/,_,;...-- ,a:i;--.:../4.( cf..ue....-6 ll,._e--~--./' ;fu--.r___._....:LW!_;,,, ~z( ,:--4?-~ ~ _.e_ • C,t.v ~-h~~ ~e ,,d4c':,a_) 
habits pf 1iihe w9J:_ker , dis i ina tive traits , human behavior patterns , d _ 
CV...t.,, {t,.~/'!f?£ vr-' c,R.,~wff rf'-,;-'(---3/.../-<-<!-J 4£· ~ :.;«:J ~, -yi/ /2Rt1,.::&.,//W -:t~~ ja-e~ (I ~ 

e_v o l ution R,nd phylogon/, conci.o~u~ plannin.c,; , .t raditionql deve i ouMent , .....) 
t;/1..v .,,...,.,.R<'-e f' r ---a...u...c--L,:t_..,, .d;;~ ~ -c. '/ .,,f','...E!c..~ ~..,z.,--,..e . ~ , 

out right invention , uride of wor'~1anship , and need for suPerior tools 

provides an insiq;1-1t into t}}e lives and econoMy o~ehistoric peoPle 

whc/~ 1✓-:illfully fg_l-.Jricated stone tools so necessarv for t 11eir exist'.:mce . 

Wor1ring in this very co'1plex in"lustry has increA.sed "'1Y resn~ct for the 

earlier ~orkers 9 achieve~ents qnd for ; prehistoric mqns1 knowled~e of 
I 

materials r.i:1d its source, ~ unbelievable control of muscular 

coordin7tion and ~e§rl"J" ability to vizualize t'1e artifact within an 

irreg 1J.l-=1r block of stone , ~ the mechanical and Ph•.rsical '0""Obler1s to 

be overco,"e before g_ useful end product could be made , ~nsistent and 

preclb.se mental cB.lculs.tions of r:i.,r1sles to uroject forces of variable 

intensj ties . These 8.re just 8 feN o.., the ite·'ls to be co1,,sid.ered. T,r11.en 

apprais in-:; the p<J.st st one':ror'~ers unbe li ~vable ace o--,inlish' ents . T'1is 

te:x:t r'l'ill B.tter~pt to DDrtray the rssnlts of t·,,cse exp~rii'lJ.c;nts "'11d uro

ject the need For additionql research on t pes not Vc;t ~ully unde~stood . 

Those not fully understood will ~e hypothecated on the basts of con-

clusions drqwn fro~ various sxp~ri~ents qnd possible techniqu8s ~ill ½e 

postulated . Th~se '?XP·~riments have proven t'1qt b2fore fin::,l judg;e'!lent ry'\J 

mr x!ll?,E:~ analysis can be 11ade , o,1e mu.st re 1 lic1.te both core , flq'-c,s aY1d 

blades in all aspects and charact9ristics and unless a re,licq of the 

original can be duplic3ted nany ti~es by t~e sa~e technique one can go 

far afieli from theory alone . Ther~ are defi ite la~s of phvsical a~d 

~echanic~l properties of ~g,terials and applied force thqt remain coY1stant , 

and if aboriginql resul sand t~ose that result from exnerinents are the 

sal!'e ue r.n:v then concllJJ'\.e trnt t 11e techniques US9d T-rill be ruc11 ti-ie sar,e . 
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The oeople ~~~~ who adopted t~e core a~d bl8de traditions ~ost 

certainly r~covered all fla~es a11d blades which co11for~sd to t11eir ~eeds 

and those found usually are aberrant , malfo~7ed or t l ose m'ich broke as 

thev ~ere removed fro~ the core . Sue~ pooul'ltions of fl ?~es ot½er 

than trimming , r9touch and' odificattcn debitqge cannot be expected 

other than an accidental occurance for tl1e fl9.J~es w~re re"1 oved from the 

core for 8. functional uurr,ose . It is froni a recoYJstruction of t11.ese 

waste fl'1,1rn .i ar.rl_ bl,:i_de.i asseT>'lbla<ses that the end nrorl uct c3,n be 

e val u.a ted . 

An infinite V'3.riety of core , flqke 8.nr'l blPne for·1s nust be co11-

sidered to senerate the tec11niqu'3s Llsed over a 0"reat s-·x=m of both ti' ·i e 

'3.'1d snace . It is tl1e vrriters feelin"' that by fla1ze studycertqin tvues 

of fl ·kes will be p~rtinent to only certain srrn;us o~ PRonle in certain 

neriods of ti ':e and certain o;eor--ri=vhical qrRFl,S . 

'rhe first and basic -~tep of i-ror1zing is otronic st one ~ i tl1 er b'' 

9ercL1ssio11 , ind1_r~ct p~rcussism or prefisure~ · t e abi1:it to c,ontr?J._ ~ (!}_nu!-:~~ . ~ C-4,_ , __.,.-,,,_,;--,-v, ,,dz,., -7,1-,..,.....--- Z".> -~~ ,, 
the fractl.ire of t11e; sat<:rial . A .:!:I...: b1.0T •\RTI'3 1\.1>~ n: 1Vi 'i\.Y S iRU L 

WA3 'f 16 BLO·/ :J.iLI V i:R2:D HT,-{ cm 'l'ROLL i:D J CALCLJLAT2J ,:\_, J :c ~TICILLW I§. /4 
:SJ 

() ',. \, s) , "'J /'J!},b./...-~ r/<-L,, oL~AA __ -__ __ 7a~ , ~~A.,~ a.,.,~~-4/~/ ,._.,_ 
' ~ 1f •,s -!d - • 1 \:>- 1

~ ~ .. ;:;z;:::~,;z7;.,.../, dd'"~ ~· d,.,/-. ~...,./,4)..-t'--y · P,1 XISI01T . ; e "' pberb exarrrilss or 0 borigi11al work reveal not a 1Sag .~ 
~ ;,_' 7:/4<,, 

of tric~rn 
1
but an intensive knowledr:~e of m,terials tvi?,t ·w0uld lend them - ~ 

selv3s to st 0 ne tool r1e. 1:inr,; anrl_ splendid dis ,18.V of nental and TJ:.J.scular ~ , 
~ c0ordin2.tion . The r:inalvsis of fla1c3s a'1d cores in ti'lis text 1•rill , houe - ~/4.,,,,w 

~/2P~-
ful l V, outline the variables m-fx:sx encountered in stonewor'rinq; and show ~w~ 

~ 1:k., 
11ow they a ""e ov3rC01'11e and controlled by rl ifferent tec?minues . Pro1J~r f~. 

t;;;~ 
analysis should s110,,r the develoi::ime-t of tech·"'iq•1es traditional --rith each ~ 

generqt ion and any parallelisI'l in deve lop·1ent , as r-re 11 as otYJ.er 

tec11nioues w½i ch 'l.re v-iirrhly specialized for p.9.rticular fu11ctioris . c~ 
rr11 



zzszz 

I recently had an onnortunitv to stndy collections -=it Idaho St9te 

University , fas',1inO"ton Stg,te UY1ivers i ty , University of Jashi_YJ.ffton , Univer

sity of 3ritisvi. Columbai , r,:useum at Victoria, Universit:ir of New JJre-x:ico 

field school at VerVJon , ll.rizona , University of Ari _oy,a at Grqsshoup~r 

site , t11.e Denver Museur,1 of Natural History site qt Kersev , Color8do , and 

the inf orrn"' ti on ~leaned fro'.., these cnllect ions has beeYJ 1'T1.O"t rewarding 

and -pointed out to T'le the q;reat need for debit9.p;e :rnalysis . Numerous 

technolog;ical tr"li ts 9,nd t.echniq_ ues r,rere represented . ;ry ni.ethod of 

rapid survey of flake assemblar;es was: (1) to seperate t 11e fla1:e P'=trts 

for only the aberrent , ill- formed o;i1r:1 broken material r,ras normally 

abandoned and, therefore , found by the archaeologists ; (2) The nroxim.Rl 

portions of the fla~es ~~re arranged in rows with the plqtforrns facinq 

the sorter for these ends nrovide the bulk of' the inf'orrr1::,tion v~rt8.ininP: 

to technology; ( 3) rhen the mid-sections a1'1d distal ends of' the fla1"es 

W"'re also .arran<Ten_ in a like T'lanner . (4) the proxiY".1,9.l en-'ls ( tYJ.ose beAring 

tvi.e plqtfor~ of applied force) were then re - ~rouped by serrre~atin~ tvi.o~e 

~ith like platfor~ characteristics . T11.is involves TlJ.q'1v -re 0 tures ~~ich 

will be r11rther exnlained in tl1is text . 

Plal-::e asserobla.a-es fall into two classes: those vr'-.ich resulterl f'rorri 

fl9 1-::ed artifact 111,gnufact,J.re ani t11ose which result fro,.,, rriakinJT f'lq 1res 8nd 

blades which ~ere to be used freshlv struck or to ~e ~odified into tool 

types charqcteristic to blades and fla1rns . 

It is not the intention of the writer t0 inject the mean 1 n~ thqt 

there are two roajor cultural iifferences in senarating fla~e asse~blq~es 

derived from makins artifacts by the use of the core method or bv the 

moriificsition of fla 1<:es or blades , '3.S botJ.-i techY1iques ca11 be use"l by a 

si11~le ~roup of people . It is only i~n~rta11t to ~e ~ble ta r~coqnize 

these techniques when they ~ake their appearance . 
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?or the DUr'Joss of anal ,,zinr:s 9.sse '11blaa:es , '3.11 fl9'res 9.nd hlqdss ''li 11 

t_v3 cstllerl flql<.:es. ~xistinss liter'l.ture 1oes , '1O\'''3Ve:r, 11s9 the terT"Js 

splinters , C 1'lins , sp8.lls , blsi.es, lJ:'J.11'Jell:::ir flc:ih~s, lqrnelles , bladlets, 

pris''19.tic flq 1,es sv1.rl blc;i.rles, etc . ·rhere are nuP1.er0us tvnes of flg_lre 

specilizRti0ns . Mqny now e~istina: in collections haveno terminolo~v . 

yet they could J--icnre considerable di8.i_snostic val1 ,e i"l the interpretqti.on 

of technoloa:tcal tr~its. At oresent , t~e o~ly seperatio~ of flqkes 

see~s to be "bladeli~e forms'', yet there are numerous technolo~ical 

techni~ues used to re~ove blades fro~ cores . The term "bla1es" 

encompasses a vqst arrstry of flakes with oarallel sides ~itl--i"their 

(Fr8ncois Bordes , Les ~vztes 

conference , Nov. 1964) Indiviiual stnalysis of such assembla~es will 

re9.dily demo'1strqte thqt they will fall into technolo~i.cal D3.tterns 

wlrti ch qre rlistincti ve to t11stt crro11" alone . Future study will , no r'J 'lubt , 

inr'licstte certain nqralleliST'lS an1 traditi.oYJsi.l trqits in flq'red stone 

tsch11 olo.a:y . 

The flake ':l.'1d blade (sp<:ci3.l tzed flq·-e) ind. 1lStry reuresents 

specic:i.lly formed flal-<:es re"'l,)ved from cores - the fl8.kes beinss used 

freshly struck or modified into 9.rtifacts . Bladema1ctnt: tech11iques qre 

vari0LlS a 10 ri involve different tvp<;s of core Dre,.J8.r3.tion , frorn the 

simplest to the ~ore refined . Blades can be used without ~odificgtion 

or retouched by pressure fl87<ing . Lar-:r,e flalrns a11d blades are some 

times preformed by percussion into knives , projectile points , o,tc . 

When s~aller flq'res are to be modified into a projo,cti le uoint , the 

flake is strai~htened by re~ovin~ the bulb of anoli~1 force on the 

ventr9.l side of the flqke and t'1e dist3.l eY1d of tno, flalre is 

also trim~ed on the ventral sii.e u~til t~e lon~itudinal gxis of the 

flq_l-re is str·=.i.ight . This is usuall:v done bv tvie nres'"' 11re techni::iue . 

Most riressure flqkes are crushed n tuin~ their rerrioval and , therefore , 

will Dass throu~h the si~tin~ screen at a dig . Cores which result 

fro~ fla~e an~ blqde ~a~ing are so~eti ~s utaliz~d as cor~ tools or 
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can be rq1uced to usuable flakes . Thqr8forq, 1iscqrded, well-defined 

cores cannot he ~xp~cted unless ther~ is an abun~ance o~ raw l'J.a~8rial 

near at hand . An 8Xception to t½is is the microbiade cores of the 

Arctic . So~e well-defined cores are found here for the work8r r2~oved 

microblad8s until they were so small t½er8 was oractically no room to 

seat his tool and , therefore , he discarded his core . So sometim8s the 

very technique can determine whether or not cores were left at a si~ht . 

~xperiments in replicatin~ the aboriginal flaked stone artifacts 

has indicated that they fall into two basic classifications . Artifacts 

which qre t~emselves cores and artifacts mqde from flakes and blades 

removed from cores . Makino; artifacts from flR1<:es is the TTiore economical 

industry than the core-typ"' tool for it leaves verv little Naste . Flakes 

and blades are renoved from a mass of materfal (core) by applring force 

on a predetermined definite surface area at definite sp~cific angles with 

varyin~ de~rees of intensity and velocity . The surface w~ich is to 

receive the applied force ~ill ~e known as the Platform and its ~esi~n 

has a direct bearing on the type of flake or blade re~oved from the core . 

The raw material sol'J.etirnes determines w'-,i.ch techniq 11e will be us":!d to 

remove flakes or blades . The material must r9snond under the apnlication 

of force in such a ~anner that nortions of that ~aterial mqy he ~etached 

in anv directions . This quality is known to me as isotroohism . qemrwal 

of raw material must include control of t~e width , length an~ thic~n8ss 

of the flake and the applied force ~ust follow the 0esir~d directi.on of 

the worker . 

The simplest for~ of a core is a piece of ~gterial bearin~ a fla~e 

scar . Such an embryonic sta~e of core develoornent ~ould orobably go 

unrecognizad as a core, but such a core wqs able to orovide substance 

for a usuable flake . Most cores do have more than one flake scar . 
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rhe core bears tha fla~e scar , or scars , which is usuqlly chqrActeri~ed 

by a negative bulb of f'orce at its apex . The scar indicates tl1e order of 

renoval of t11.e flake ,,rhich hg_s talrnn with it the ulqtforJ"1 3nr'J the bulb 

of' force . ~ver1 thou~h a cobble stone is severerl by force from a h8TTJ.mer 

stone , the porti0n beqrin~ the bulb of force will he the fla~e part 

and the half having the negqtive bulb8.r scB.r will "e the core . HoT,re ver , 

normally the flake will be smallar than the core . The core is mo~e 

massive than the flqke because it mu 0 t necessarily be h":9.vier to nrovide 

suffic i ent inertia to remove the sma11~r flake . There is 0ne exception 

to tl-i.is rule a11d t 11is is the abaence of a bulb on ei t11.er D""r t of St 

severed co~ble . This is accomplished by a special technique which 

results in the spl i tting of the cone of force . Whe~ the cone is split , 

both halves will hg_ve duplicate f eatures. T"iis special techni,.,ue occ 11rs 

rarely anri is usually 9-ssociated with pebble, cobble industries and with 

core rejuvenation . 

The use of the core as a source of blades or flc:i 7,es is q_n indi_cgtion 

of mans • fir s t econo111y for it ~orovidr=;s auantiti8s of u<s1rble fl9 1<::.es 

either ~odified or unmodified whereas the qrtifact ~qde by t~e c0re 

method Provided only a sin~le tool and much ,,mste mci.terial . Since both 

artifacts 9,11.d cores bear flqlre scars , .it is S0' 1etil'l'les di fficnlt for 

the ci.nalyst to deter"'l.ine wh8ther ~p·o~,;~;~ '{i;. ~ core ortlf 0ol . Por 

example: a chonpin~ tool is a core remnqnt and , under certain c0nd,ti0ns , . 
coul1 be mista~en for a core , or vice vers4 . kJ 

A case in point ~ the 

so- called cores from the Shoop site . These W3re identified by John 

Whitoff as exhaused cores and , in fact , couli be cnf used as such but at 

the Les ~yzies Lithic conference (nov . 1964) it Nas determinerl by ~oth 

3::~.;ropean an4 Arv=i rican archRe ologis ts th-::,,t the v 1,rere Piece ~~squiel l es . 
l ~Cl1,,,b 1,,,,-,' ~a_.,~ r~..,...fl / ..,,e___f ~ ~ #1.4...~ ~ ' 
The normql conception of a core is a mass of mc:i.terial use1 for ma1,i11p:-

bla1es and flakes and the residue or r~mn3nt is the coreo A notched 

pro1ectile poi~t couldn't loo~ l~ss like a core - y,t a core it is . 
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Exhausted cor~s , or car~s w~ich had the flake rel"'loval operqtion either 

s,rnpenrle"l or discontinued, were so;netinies 1rned as functi on':11 tools -

such as nulnin~ planes or they were SOT'1°ti~es converted into ha~mer

st0YJes . Cores 0"-fiY1ed as hqvi g been used <=i.s a -fool Sl'lould he qppraised 

very carefully ~efore they are typed . The le3dins ed~es ~hould be 

exa~ined for wear patterns and functional scars for there is a similar 

surface oroduced when preparin~ platforms for a subsequent series of 

flakes to be re~oved . Re 1 oving the overhang left by the last series of 

flakes and ~rindiPg are technoloaical traits us~d in certain techni1ues 

and can be mistaken -for func tional scars . 

Core forms are endless , vet they ulay an irnuortant D9rt as a 

diagnostic trait and de1TJonstr.·.:a.te many technolocrical di. fferenc.es . Jv'Iqny 

sire -'lif-ficult to recos,;nize as cores W'l'::!n thev were ,-rori,ed rl011m to a 

ST"lall unfa-niliqr f'orrri . Soioe sites qre ,ustinctive becTuse of the c0111ulete 

abaence of cores , yet f'ro111 the f'l<=i.ke discards r,re kno·•r th'lt cores r,rere 

present qt the ti~e or occ~pation . Generally , this denotes a shorta7e 

of material and the worker reducin~ the core to the l~st usuable DiPce 

of J11.8.teri8.l . In this C'3.se , flqkes and blad8s wi 11 ri_qve to be evaluqted 

and tri.e core reconstructed from 1iagnostic features which the flqkes 

and blades reveal . 

?) ~!~~ analysis of the fla~e is J118.de , I feel that one shrn111 

examtne the chronolo~v of' the first exDeri~ents , startinrr from mv 

early atte'rltits at stonefla1:ir~ . Since all mans ' acts 9.re by n'l.tur e 

inquisitive with a natural and inhorn ur~e or motivation , a relqtionship 

bet~een thgt of earlv m8.n and mv exDert~ents will have certain 

par~llelisms . In order to reolic~te earlv T"lans ' stone i~plements , 

one cannot hut c~nceive his metri.o1s with out re~ressin~ into ti ·e to 

as~ themselves "what did he do and how did he do it» . The n,t~oas that 

I have used and the methods he would or 1id use T"l~Y not be concurrent 
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but their counterp9-!'ts mav have a certc:iin am0unt oc- si111il"lrit;v. Bef0re 

I m8de mv Tirst eolith, I began by strikin~ a pi9ce of flint-like 

m'3.terial r,;ri tl-i. a small cobble rock in order to re; ,,ove usu'3.blo, lo:i: Tlakes . 

Tl-i.e first results usin~ direct free hand p~rcussi0n r9sulted in ~atterin~ , 

bruisin~ and ultimately shatterin~ rnv pie;ce of flint . ThP cor~ as such 

was not r~co~nizable . The flakes lack1d uniTormity or stvle . Ho~ev9r , 

several Pi9C9S in the shattered mess did l-i.ave sharp cuttin~ ed~es 

that conld have ·heen used for tools but not recognized as such ~v an 

archaeolo~ists . ~hen tl-i.is repeated strikin~ with a h4mm9rstone wqs 

c0ntinued over a consider3.ble period of t i me , I r,rould accidentally 

remove q 700d fl9ke . Tl-i.en by studvtn~ the conditions that ~rnu~ht abnut 

its removal , such i:i.s the correct a'TJount OT Torce , t,,,_,9 V""Ct or of '3.ni:rle , 

OW W9.S S the charac~er of the point of i111pact and tl-i.e surface 

of the st0ne that made the dorsal siie of the flq~e , one coul~ then look 

for the sa111e conditions to make a replicqte flqke . These co~dttinns 

must be firmly resolved in t11e mind of the stonewor1rer befor9 110, c9.n 

~raduate in the class of a ~ood eolith maker . These f1rst futile 

attemots in st oaeworkin~ did , however , produce flakes 9.nd cores 9Ven 

t11ou~h anv ref1neMent ~as sorely lackin~ . 



Core~ j,iifl( 

SJimce tf'e ~e fir-~1: err.br·eonic effort~ to re ·,nove ~ f lrike from a cc,re 

~~me forty ye~ r~ ugu , Ce r~~!n infe rence s m~j be dr~wn reg~r~ing core 

1..!e ir1herent n~ture of U-e~e nw tt,ri a l~ c·,u10,e definite pa ttern~ ln flakes 

Bef .:)I'e 

. , ~ 

Dln ,~_x: 1 or·ce 

-·-,. 

:,ill re~ult in 

B J:,inge f racture c e.u~i.ng the artif,1ct., to o,,, n1,-;lforrned er u ~ele :'3:'\ . 



'J.1},e mi.king of core~ ol ,t';c;t', or tool:5 may be compc'<red to e, gnme of chess 

or cheker~ , one mu~t kec:. !'it let".~t one move ahead of tr1e flnka to be 

r~moved ,i nc.'l 

coordirnttion , ~light mi~calculation~ , undetected flaws in tt,e rnater i l'l l , 

a cru~hed platform , the s ligbte ~ t 1::.ng1c cl ,11.nge of e i trier the art i f~, c t or 

flaking implement und tt,e improper dampening of t},e force can cau~e 

~t'~ .. 

failure . It i~ doubtful1 i~ ~ny perfect example s 

JP,~,, t"'t .,,,,;£ r, 4 

of tl:-1e more c ompl~x 

~ artii1/!j_cts 1 • ·de even the ~J of tre Dani~h ~nd ~ Egyptian~ 

~ct'r di:5tor t lon
1

or i~~ignifici0nt ~tep fr:1ct.u.r·es , w.:.1J rJP t3dl ea Led~ 

~ ~m&king •.f" ~ 
" I eil!'l erying Lo u t flint tool~~ 1H trie m~nife~tation~ 

~ ~ . " J._,, l.l,t~ . . , ~NJt-r~-/:: , of e. J_ung .1.ine of Mncesto1·s out1 Vi~1 e&ch 11t;\•v gener,~GJ.. .Jn -l;-f~@(i;@ '{w1,.:)e 

~ .tc ,6, r-C -it, / ',. .,,..t.,., ,:.: 1'!.~ 
t4 mflk'b ~o:mti,~ · ~lu...L:t?,~r . Th.:Lb&-&.-:i..-c--t"ecnrnquei' cou l d beJY}y' 

1.J ,\Ut''°e / Jtf 
l,e.srne tl irj a ~hoi·t time :u: - ){,IA th an t eacher 111nd tude nt 

ill;;.-~~~~-t--<'.ia.i'.1'_n:, t-; ~·;:er~ t y . r ~-J ~A: ,: · , u --~ , ,( ,, /-

,-,Z:~ 
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No. 1 MATERI AL IDENTIFICATION 

The first step in the apraisia l of flake as semblages is ~n evaluation 

~vt;tf a ~ of the material from which the flakes were made . d=i--si;e.n·c·e-oP the 
~ IJ ., ·' "l,. ,,,2~ 

material from the source, 1J.###flYl,.##iMl#t#/1#f.lf. lJl#ll#.•#ecl.lf What are its diogn-

ostic qualities? How does it compare to materials from other we ll known 

varieties 
sources ? How many #1#####.# are represented in the site : The occurance 

~ _ U 7t,(!1 tt ti' / t' ../ ~ I'.,,/"' of the materi al may be indicated by ~~1 surfaces found on the d·orsal 

side of the primary flakes . The natural surface may denote bruising , 

abra iding and cra tering typical of alluvium. Natural surface cqn 

~~;JJ indicate that the material was or natural breaks found in ledges 

##,lodes fault zones, bearing the mold markings of a vesicular cavity . 

~.,,,. .r,,; 
0.rganic replacements will ~nt ts the material 

J('./1.. 1, /II{'.,.. 

~ in sedimentary 

deposits . Concretions of flint wi 11 indicate the wererabouts, of limestone 

.,{net,ttf(!- .. t' 
- and dolomite . These are but a few of the - clues -'G':QG1;~11Gef.l e flakes 

ti, 
may indicate t'n-e- occurance and aid in locating t he source . 

Detailed studies of materials that were used in the lithic industrie s 

hold much information regarding the movements of man through time and 

space as each material bears impurities that are characteristic to tha t 

I . 

material alone . Such a study will ultimatly aid in reso1ving the move~ . 

~ tl\-i'v 
_ of these materials~~~~ from their sourceJI 

followed even ~tural ina tion and their paths 

to their final dest-

evidence • 
tool forms are not i 0 



No. 2 TEX'I11JRE OF i,1ATERIAL 
N#k#lli/Jl##l#lffr"##!JN!##-##ffll###II## 

Th:&-=--fi¥tl L ~:t:ep ,.n..-tP-e 

...ij.,t m0'Tl ~·· ~~· mate-P-ial. The texture of 

Cores 'IJ'f! 24 

evalu-

material is a most important 

consideration when one is determining the quality of the modes of manu-

facturing. The quality of the artifacts canot exceed the qualities of the 

l. ;p' ..__ materials, regardless of the knappers skill. The materials range from 

the glassy to the granulose, the more granula varities can result in only 

adapted to the materials. Fine definition of the flake atributes are 

u~ualy erased in the course grained rocks. The platforms crush more eis-

ily the flakes or blades will collapse before they terminate at the 

distal end of the core.The flakes have~t the resistance to end shock 

greater amount of applied force is nessary to remove trem f r om the core. 

The use of direct percussion with a bard hammerstone to concentrate the 

~initic energy to a confined area is usuaiy. nessary to fracture the cou-

rse grained materials. The more vitrjous the material the greater the 

control, tr·e sharper the cutting edge A amount of force is req ~ , 
to remove a flake of equal area aompared to the granuJar material. uired rf#rll #!ff#l###1Hf#Nhl::P vitri ous material i# has elastic qualities not 

found in the granulose rocks, allowing the f akes to bend with out breaking'. 

I do not intend to imply that the course grained materials are not imp-
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ortant to the economy of many ethnic groups £ did play an important# 
~t~-~ part~..-.si wee even prefered to some of the more vitrious rocks , because 

the flakes struck ~be coarse textured rock! were most usefuJl for 

carving, certain funtional needs. Such flakes serve admirably for sawing and for-

ming materials of wood,bone, antler, shell and soft stone. These materi-

als may be severed and shaped with surprising and 
~·, ( ~ t. tJ (' 4 1 , , /' ~ ., ' , "' /) ,,.,,, ,...A<,,.--lu k ,.,,.,, ~ 
foutcf when usi~g a tool mase of the more vitrious 

s 
Simple field test should be done by actual flaking 

astonishing speed 

ma teria ~s. ft-" l~ 
~-ft >-1' I 

<. 

materials-d:i:~Q:l:la.fil~ 

tt,;e- before any final desisions are made rega rding the workability of 

' of a particular mineral. Jl&taile.d st.ad.vs of ma:b--.- .:r.::, :-n-d their.. 

&y- be 

the 1 i thle mat-<H?:i-als from their sour'Ce tu-b'heh•- f-1.--ne-1 ·de st-lna..tJ.on. 

T.he-r.out.s may be followed even- t-ho --cu:l:t1:IT'a:--t- ·to--o or>ms re ne i-n eviaen-

7 
11$1# No.3MATERIAL ALTERED BY THERMAL TREATTviENT 

Gerta in #I silicious mater i als will respond to an artifici~l 

vitrification by the aplication of heat • The change occur~s upon 

";;/ 1,'f,-t, U · d t pa.ture being slowely r a ise o 

~,., 
450 500 degrees Farenheight 

~~l-47 Then slowely cooled. Different materials require different tempatures 

~-1---r.lt-u 011 materials do# not respond to eet1S:C -tm:--8 alteration...J;~~'R:8-ll••~ 
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to the heating. The alteration of these materi a ls is an exacting 

practice re quiring a thourough knowelege of the materia l being altered . 

~ G r abtree and Butler Tebwia, Vol. 7, 196~ In order to determine 

if the fla ke has been altered, one must examine the flake very carefully 
~ ~ . 't. /4tt-C,: ;it'-' ~tit,/~,. . ~I.~• 

before · final judgement. 'l''he f la lee er e ~ e wlll noi; indic.ate a 
/"J?-·wt~ 1~; I' ,'\ rt I ,. ,1,..., ~ ,,, •-A~,.,,../#(. .,d d- ·n~ . ,hte.~ "' / ~ _,,. .,('" ~ ~ ~ .. .t I fo/4 . .(_ -
t,_l;:xture cbangfLJJn:tiJ.f- ..a- f-1-a-ke a:s ueen-re-move.d-a_.,ft-er--i-t-.i..a. heated as 

I 

) ,. I ., 'h\4" .-. ~' '• trf t l'I t., r, t ,-

. t-h -urface- remains th me. In order to be positive that the therma 1 

treatment was pnacticed, of the suspected material 

must be found 

side that still retains the materials original texture 

if;#/, prior to heating 11 wh'±:±e.~ ventra l side of tre fla ke or flakes 

~,JL 
removed from the piece of~ material twill have the distinctive lusteBous 

J,1/J..,,;z,lt;,,.t i'.~r-u,,,.(' At<itr:;, ~ ;_,,,..,, .. ~e/. ~~ I°' 'C , .... ·,.,.,riv 
characterf~~t was- e~d y- t he applica tion of carefully controlled heat ,,. ~,~·~, (7 g,,, 1 / oil f' ~ ~ 
Sholilld the flake be detached afte :r:"1' the surface of the fb ore has h ~een re-

moved, then it will be on both dorsal and bentral surfaces. 

-.I.~ A. flake such as this is not ~~mite" f~M Jtts:.i.:ve=e:v¼d-ence , but only 

as there are a few materials that have a natural vitreous lustre. 
- I . ✓t'~N~ I· ~1~('1.t /. ~ I ,,./v-v.Nt--i"-"-1..I cu~ ~ ~ ~ff ·t.- t. ~ they are limited. Occasionaly11 flakes will be noted~••st----hl~"' 

'"""" ◄ee-.ia.l;iaz:Ld:E•~~~~R=•~~ff.l'nl!IJ't~· a- t,e..nti on.J at - s ti 1 J re ta in 
o,W_~~ ~l ~t-v-l JL 

their original texture, but .:mmll'l close examina tion_,, sma 11 flake scars 

\ . ~~~ 
mrt~ on their margins~ show the change 
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ctf. 1ustre . These small fla ke scars may be the .res~lt of the aboribinal~ 
~ t1 ,rh <' z;"" ,t testing the ma teria 1 to see if the · tt was sufficient. A th r~· .,/...e. I /4t.t o-ce~ I~' I 

I simple field test isl\-t:p remov~ small 11#1#1..# flake and then examinlf1he ... d' I\_ li If I 

scar difference in texture. 
the 

material is heated over a long period of time the trace minerals will 

be subject to oxidation causing yellows to become red and 
{,#- .J 

otherrchanges) depending on what mineral impurities were present in the 
,11,1-,/1-~lu material being heated. Flakes will be observed~ have been overheated, , t 

!.1.1.tla;Jl l,rv 
1- !A:!:J~:t:R.g crazing, potliding,and occasionaly complete disintergration. 

These are re]J¼tively infrequent~onsidering the exacting contro f essary 

to perform this alteration. 

No. 4 R~ LATION OF MATERI AL TO FLA.KES 

The character of the flake has a direct relationship to the mater -

ial 'being used. The very glassy rocks have well- defined attributes 

~ and characteristics that graatly -asi.~t in flake anal'fsis. Each feature 

is quite obvious. These features are not ~*J4r found in the more granular 

materials./ The knapper must make the technique suit the material and 

the tools used to remove the flakes must also conform with the materials. 

Flakes made from a toughJ granularJ tena cious material natur~ly require a 

greater amount of applied force tnan the vitreous materials. 
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and therefore the impact area must be of sufficient size to withstand th1 

,/4 J,l .. additiotya
7
rorce nessary t~ dislodge the flake . The platforms on the pro -

/ t•,. 

xima l ends of the flakes will be larger when simple direct percussion is w ~- ..., '., r1 ~ [l.(rl/'(rtt<.Pi--y.) 
~ r a hard hammers tone. Piorme.1-y upon using the couree 

textured materials; there is 
' .,,,.~. t( ;.. /_; ~ 

carefuJ 
tt'l n' 

repara tion 

~teP~t .· t is 
~j 
trie vltrious rocks. The freeing) or the isolation 

AtJ-cl ~ oS the platform in the granular ~s reduces the amount of material that 

will recieve the force and increseS the chance of its collapse. 1/¥il## 
tf ~4, '~7;~ !t' { pt,{' ,1,t 

## Mo amount of skill can transform a~ material W:H:b- a._gr.anul&r~t,e..xture 
~ ~'e/,v l".-t rl ;_,4-(., ~lt"t~ ;h-"' O:L 

into • refined artifact~ wj 1 J- C:O-m;fr-e to one -made from a vitreous -- ,,:r 
~ ~ ~slack of skill can reduce high quali-

ty material to an inferion artifact. 

5. THE AI/JOUNT OF APPLIED FORCE 

The amount of applied force may be relateal to the area measured 

on the ventral side of the flake or the flake scar its self. The amount 

of force is also contingent to the type of material being fractured. 

The more granulose the material, the greater the amount of force 

required to dislodge the flake. ~he amount of forde 

fully controo~ed and the-..•l!Ji&, mind must direct the 
-t.> eJ,..LL~ ~) 

muscle s11 c!l-e 1 i 11e r in~ the force to respond 

must be very care-
#J###l#f<:1# 

1::1,:iii:::i::i, 
to predetermined intensit-
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O. O..i ") -ti: ':-::) 
ies and velocities I -Ue- e e must o diredt the muscular coordination 

to implant the force at a predetermined point on the material being wor-

~J~ ~,I M,./ eh.Tr,(" '1.._ 
ked. Because of the ~ ~re amounts of force required to ibl!va:~ ~~ 

portions of materials .tkt b t.18'18 of different ####--#,# dimentions, The 

c-/ ~ (' ~ - ~•,,. c. "' / ~~ ., .;?-,. +·n "~ "" r ., "·• _ '' ,t , '!I m'ind-. mus-t c"0:lculate these cha-nge b.le amoun-t -see. The last series 
• .,a,) • I 

h.;_,:C:;t.#',c.. Au .a-,,.a..- cl .t ,H , .t-r ' 
orJ.."1:lakesAi:~oved from an artifact or -ti' core that beaPs rcpitieious 

-inteAtsi t J f 
f~!t1£@@§B~s will show that thel\applied force was delivered in a uniform 

manner• i f "ifll.S scinis al'e 0£ tJ,e :sam~l:lf, Such a series of blades 

or flakes demonstrates the control~ and concentration of the mind direct

ing the~o respond uniformily. :are ontrol of the applied force 

~ ~ ~"u. ' is one of 
'lfr#tfl##r#t/il/fll'fll#1ffr#f#fJl~~ :s the basic principal of flint-knapping.H' bke 

6. THE KIND5 oF APPLIED FORCE 

The kinds of applied force are the key to t~e developement of 

independent techniques. The need and desire to make flakes of certain 

dimen£ions requireCthe invention of different-M!l!l!l!il&ad:'-#ffiffiHUNffij####i## 

methoes 

~£th tJ ~ t '-,-\.(...Q~ ~A4.•~ ,p..J 1 

·~ apply force / ~ n eisf'Jo make a flake of a certain form 

the force must be transmitted to the material by incorporating several 

/I• 
techniques. These techniques are combinations of tool types, velocities, 

of~ force, - dampening of the force, angles in which the force 



I 
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is applied , and the method in which t11e material is supported0 R11 have 

d.rt. ~It,, a direct bearing on the -i2e-8s~t flake. Certain combinations of 

' ~J)<-1.,JJ will make sim~la r flakes • .,..t variations in t e chniques will make 

minor but consistant differences in the resulting flake . The s e differen-

ces will be usefulf in seperating pertinent cultural traits. 

7. METHODS OF APPLYI NG FORCE 

The methods of app l ying force -t::~~ fall into three major t ypes; percus-

sion, indirect percussion1and pressure. Others are the use of a press-

ure implement aided by percussion1 and the Egyptian method of retouch~ 
I ,('. J.,;I ~, 

11t t, '
1 pres sing 

tfll.1#/,#Nt#/,# the percussor on the edge of t:re artifa ct to be retouched , then 

both the percussor and the artifact against a wooden anvil,, 

~ v-c.... t;J-.,v-,. aPiv4ng the retouch flake twa.r-4s the anvi 1, removing tbe flake by #f/I.ll' 
Cj)~' ~ 

bidirectional forces. varia t'ron of the bi polar technique . 

flakes were derived by the use of the 

of applying 

be most irre-

gular in 
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I' ~ • ,JJ..(.t 
~ fP.eth ods of applying force 

f,;.(}., I 

arel\ numerous .8:fi:e:s:..w ~'l'~~~e and the 

use of these methods resultS in b a varity of flake forms and their 

~~ • These vara tions are the result of the methods of app l ying the 

force . 
A~tv 

In some cases there will be paralle sims 1t:tmt will appe ar to 

I 

duplicate and converge) yet minor and major features ~ 

~ ~ represented on the flake more thanAthe flake scar . These fe 8tures 

are due to the met~ods, materials, types of force and the implements 

used to transmit the force . The forces will range from a very shPr p 

impa ct #N#W###W##i#j#ffe#.####4## to gradua ~y appJied pressure.Pressure 

--vtu l4 If,,, re quires• much greater ~ / than percussion, because a blow delivered 

by percussion is increa8ed by an instantaneous conversion of potential 

~ ~elt~I energy to kini tic energy. A borigina 1 man '\ill l.i~J@ »iiti :::t:a:::b:·tim took ad van ta-

ge of this fe a ture and overextended the elastic limits and concentrated 
h-tA J'U:VV ~Q 'A ·//4r /+<, v / ". 

stress and strains on ~ materials o:n 11} i-Oh=Joe was WorlRng . Ex periments 

~ ti, .V "I r> · ,,, , , ~ have shown that each technique ~ ~ ent 
, . ~t,; a,/ ~,_. µe ,, l,t" ,._,,.( /11--l, c. ,.., .f'I' t✓ 

-..i, v_<f' ~ t C. ~. 

ea-: 10r-ts o,f- force , 

• A large hammer/I####.##- #Iii !.. C8n deliver the same a mount of ener~~~ .r-- --
at & e.ecre>a: etj-veleeH1-y as a s mall harnmerstone mov,ing at a high J. 

o-( a_..; dtc J.,tt ~-u-u., ~ . 
velocity. The decre,c;tsed velocity ~::::tbe large hamrnerstone wiJ ~ pre vent 

µI~ 
the shatte ring of the~ material 



Cores 32 

~JCv( 
o~ applying pres sure.o~:dJ::.y. However it has the di sadvantR ge of over-

comming the inertia of the object being struck and propeling it with tJ-,e 

blow. The use of the large hammerstone at slow velocities is therefore 

only suitable for the more massive types of flake and blade removal. 

-4'he !l-ee ef---rotential energy can be 
~ .. ~ 0.,(1-,~,2 C/. ~o/ r 

by changeing the percusso1 

from stone to materials## which are softer;such as antler ##i.1#######1 

, bone, wood)and soft stone. The softer the ma terial 

~ ~ rrl, -d""-> 4/, tM t ~ : 
tool) the grea ter11 the velocity n:f4v,t--s1;u I .fbi W!!iiQud. Flakes 

n 
percussior 

and flake scars 

made by the use of kinitic and potential energy bear diagnostic fe Atures 
I ~ 

,A,, ti- /.. -· 
,Be,t will be describes under individuaJ techniques. 

8. THROWI NG ON AN ANVIL 

c,~ ~ It~ 11// t ~~I \ ~ F'),""} 
~be ear li~st ~..,s.....we,pe derived~ by tne use of percussion. There i 

~,(N 

are manyAmethods and techniques ~f ·1ppD15H1g percu-ssio_n to produce flakes. 
~J't-tf l ,,y)•\ ~.,. f.,, ~~..; 0 ...}--

The simplest) and probably the/\~ w,s,s done b:y throwing thepiece of fl-

intlike materi a l against another l org~~=tl...:::0:.t rock until pieces were 

dislodged or 
d~A. ~ 

shattered, then~ecovering the pieces that re-

Cv 
tained ~ sharp cutting edge. Flakes produced in this ma nner will be l!ll85t 

irregular 
~ ~ in form and~ show evidence of ~ sJ1a ttering. It is inconceve-

µ,fJ..4-'-' 
gained by using this method . 
~ ~-~ e/.At~~ 

be e eewd, the angJ es on the 

able that any degree of c ontrol 
<?j)/4!., f"')?'IL-zt~✓ ~ l?'t.l' I C,i,,,t. /' • 1> }u 

~ a_ R 1 J d&'.'.C e:=lJe±ng:J ~et-t:o j mp a C t7i 
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surfRce of the core canot be predetermined , the amount of force to 

tlJ. ,,..,t I 
pr ope 1 tJ-1e core canot be re l a tee to the size of U1e»J1ake 43-o-- bo eetB<-ehed, 

,.. , ;, { t · -f··l ,r/-t1 /,,t •r (A~, t'-t (. (t "'" /, ;•., • 1-/C. -/'l-, "· · .,i, H, ~•· ~ ' ' A.,4 1 !t ~ <lJ 1 1 and l\t;.h e -e;. i. s t= ~ei""t i=o n O'!r -th a ri • ;i ca not ~~~t.::U.1c k. w-i t re gnla~:bt y • .iiile, 
- • r• r c.J, " -t e /J i , at./'. / ~ • • I " ~ - - - __, ,, _.,.J~ Coff'"es and . flakes wi 11 f# conta :i n st rrnins and weaknesses ✓~- would r e nder 

' . rJ ,· , t'l-1e largest p]:!..(}port-ion of the materi2.l use1ess . However) this method has 
/ • ,11 Cl -tf t f C,v,-1-;, z. ..,. ,, 1 /1, r 

been11 observed _ ~ --f#.lifiiMl,MM/##-#l!lfif/##¥1# "eoin~ \ffl,.,-;e:::fr~r the 

¼ u ~tr: ili~n Aboriginals., Grorman Tindale, South Austraili a n Museum, Vol. 

lb, No.l, Oct . 1965) This cultural trait may be only chara cteristic to 
tJA-- ,, . ..U. "-

the Nakako, Ngadadjara and Pitjanjjara of the great western desert. 

DonaJd F. Thompson ~ writes of his experiences among the Bindibu ana/\·thei r 

p)-)1.f./. ... G: removing flakes from blocks/or li thic ma teria 1 

a../ ~ (.., came from long experience , and/\knowelege of the1, beDav ior, gf ;l;iJ,aie s,1:on:e.. 

He stated !ilst We watched the men care fulJy examine and balance each 

block~ with a few dext rous bJows , convert them into what were obvio 

usly sharp , effe ctive cut ting tools ". G roceedings of the PreJ-,i stori c 

Society 1964) The se are ~ examples of e mbreonic and refined tecnniques 

being used at the same pe riod of time and not separHted by a great deal 
~~ -~-r~~ 

of geography . ~ e cores l1#fli#W:## resulting from casting the l/,"6## rp.ater-

ia 1 ere el ene b:y !±rrd:a::ie '=-a-:p~l h1-1 ve a battered and bruised surface 

.iw9 he,...-"'e f l tm~ui s eers t j at owd oaste t j oei!i tj0 fpille mas 10 ,p ooil ¾y: :wsw-
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4 -$ a preconcieved and planned point of impact. The core res:.l.au1is distin

a_. 
cti ve be cause of ti-l9M@;;• lack of regular form . On the other hand) Thompsons 

Binidibu people~ habe cores and flakes that show the selection of 

p]atforms and flakes removed in a regular manner , plus t~e evidence of 

percussion tools. 

9. STRIKING ON ANVIL 
~~ , J t/..v .I • v..,~ I!...." 

m f the anvil as a pfircussor i~ 'a:::l~f,R'H":~~ of thefo ormal 
' ' ~ --I. '/.. . 

I ; e ~ ;,(,;t._,4''! 'it> /~') 
~ V ,,..- -

proce,tdure of/\ s L::e;Ud:ng the ma t~ria J to be 

T nis technique involves the~ ~~Mo~e~oe.f.f-l:,b~o~t~hr-iha:nd:s:.:r'tl't:r::rrr.~.~1~0~-ltl~!h'lr1gthe material 
' 4/4 t ~ > ,J,-r l /i. /,t.A • uf ,. 1 

. ~ ft £<) ~7i f~ t-f 
to be worke~nd tnen s~½ ~ on a large stone~ mobilized ~ pfit?t:i.e:--1 

burying)or at lea s t ~ curred in some manner to 

struck by t}1e core. ~~is technique _,va;,..,..v 

----- 4 

prevent its movement when 
~ ,A,y;;,,,,.-1 / 

usesfa concentr~tion of 

kini tic energy .t~,tt~tmf.18::t. T'be energy and force is condenced into 

the material being worked ~~ the stability and mass of the anv1"1 

and the velocity of the object being propelled again~t the anvil. There · 

is a greeter conce~tra tion of forces because the core is not projedted · 

from the app1ication of the force, as is done when the core is struck 

by another object. ~ 
':/ 

orce ~ oe in this manner causes a distj_nctive 
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break in the isotropbic material. 'l'he fracture made by using this techni, 

que ~~h no bulb of force, Th e bulb of force part of a 

~! cone ,j\ the cone part being - we 11 definde 

radiation of the force, fbe use of this technique causes the cone to 

be sheared and bisected, A break such as this is distinctive because 
' . 

~t:,,e,;:r il at the point of impact the ever -widoisg, circles of force make waves)tl!IS:t 

A/frt,}e/v are aEcentua ted and are much closer to getber than when a flake is remov-

ed with a hand held bammers tone. One of tl-ie ##f:l,'fli#4Ui.ll experiments i11 Hs:G 
I • • 

/t-1-'~ ~rr-4;t,,../,-.t ~ this technique was .t:c,:=..i~ · 

ridge on the exposed surface,._ ~,se 

I 

~~/,., 
a large cobblej t=i; had 

cp~ ,.,,.4-J~L 
U ra--t3' ridge_:; s the area 

a natural 

tJ ,at weu 1 d 

~vf"'"e----u contact another/\ cobble e-ri-ii~~~~i;:@11-.-e:fllll!-e.l to be cleaved. The cobble 

of material to be bisected was held in both hands and struck verticaly 
~"'~~~, J~· t1.,te~ .. 11t. , 

on the anvil)or the partly buried/\ cobble• it l:Je3:iGeJ Q. wa:t;:t;ep wo~n tettgi'l 

equal ~Psn~1cse roGk. The flint like material was cleaved into two pieces . . 
with each part having a flat surface ~evthe br~OOtH:l:red . The pieces 

are well suited for #i#l##i cores. This technique was probably we1J un-
• ♦ 

~~-t, t,1 ¼\. 
derstood in Mexico and used to make the thin,f1at, regular,/~ tr-ickness 

~ flakes tlm.-t were used to make tne graduated radi of obsidian and ttsoe-

for# neck orniments. The surfaces of these orinements be1:lt' the same 

tyne of force circles or rippeling.The use of this# technique requires 
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considerable skill to deliver a blow of the correct intensity andc..,,-.~ 
I J/li;·~'a ~ ~,it' ment2ly calcuJlate the proper,-f angle to '1tPilr :el,e bJow,,,- (the angle s may 

J~ iJ 
vary according toA the desires of the manipula tor1, and t:re proposed 

a restricte d area, this technique is unsatisfactory for removing blades. 
~ ,Jl'f''('~ , 

There are indications that ~s method was used in making the Levallois 
-- / / /.(: , '1, /; J I," "rJ Jr, JC: ,'-f'. • f'e;-_;J N, < !;~/4 ,.._~ #..... 0/, i • ' , F I ' . -t !)le- ,,. ~ .. /./'.1-- I' ' R I flakes1 eut w -e. /ne-ir:i a di ff el!~ the n w"ben ~ prepaAng pij.8 t -

forms on cores or cleaving material to be used for cores,. ~r:!e1• IJ, 
~ 

Cv ~ one or two flakes from~ Levallois core f another set of 

principal~ ~8- ~ ,~ platform is egpecially prepared {;f suoh 
la,,,\. &'-- ., :._f_ ; ' 
~ttmt a ridge ~!:flSrt directly above trie flake to be removed • 

.,-- Jl~~t, I , . r' / ~ µ,(/I {J- /v2. ~~ ;y1 ._ r-Th t ]§fit- is ~ 9y tho Fom~J.~--- two or more flakes t wi 11 produce · 

a ridge from the dorsal side of the core to the ventraJ sid • 'llhe= ~P4agQ.. 
/ --tJ.,.i.., ~el J.C., k, ,l'...H-~ t;-i. 

... ; s # . ed hr O!"'\Jer .. ;o incre ee the accuracy of the blo,/\.N i th~l 

contact the anvil when the core is t ruck. o::c:c:the:- a .1 132; 1::1. 

~ C In order to remove ~ flake from t:iJe Leva llois core the cone of force 
f~ 'y 

~/l"'~JIM'Jle bisected. ,]jut the angle of the cone itsself is calculated and 

the core struck against the anvil in such a manner that cone will make thE 

neg~tive scar on the core. This tec~nique concentrates the force to such 

a degree that the Levallois flake will not flex and will be flat if the 
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core is struck against the anvil in the proper manner ,. This experiment 

/ 1l1P ~-et t 1~ ~~ tfyl_;J, tll./1~ e..-~ ~ t!_~ _, '__;_,/ 
l!-fl:m:,,,,e,1,res{-'considerable practice/Io regulate t].-,e intensity and velocity 

of the f or c e a na t l:i 8 pr or, &P=*pr e pa:r a t .if;ic::of.:::the= <Hll::e::: M'lt t~~ • 

Thts type of tool making requires an abundance of material , and is ~-.,.,..~-

~ -
wastefu114.-, makrlnly one or two flaable flakes. 

Cu~ 
The use of ~ anvi 1 

~f 

4a :ml :lL 'iiM!.e is usefu] 1 mak,4# certain ## 

types of burin-like implements from flakes and blades. Tww expe r iments 

in replicating -this 
)1-4,J'ii-,v -fjr a_ \ t. ~ I"' /"c' ~ .,_ ~ ~ 
~ form i.i dolite 'by ~be foi½e,v.tng ~ds .~ rst 

-- -... ' 

is to select tr1e proper blade or flake with ani####l#:/f..# existing flat on 

the lateral margin1 orftake one by a mP.rginal retouch. The flattened 

edge will be the pla tforrn to be impa cted on the edge of the anvi 1. ~-
1 

'fl¥#/##Hl#l#-###fl#ftl#l#,I# The angle (J}, whicrythe edge of the f aake is struck 

will determine the angle of the edge to be used,. The flake can then be 

struck against the anvil a second time but changing the position of 

(Je.e,.A) 
the flake and using the flat surfa ce/l made by tr1e preitiously struck 

,J, chi se 1 
flake~.'I1l11removal of the second flake shou]d leave a IJ'1J,.1.fiN.W. edge. 

~ 
The angle of the chisel edge depends on t he angle 'b. which the flake 

was struck. This type of -f burin may be made by placeing the flat edge 

of the flake on the anvil and then striking the flake with a small 

to remove the second flake~Hi-oweverJ this method usualy dulls 
the tip. 
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remove the burin spalls by the use of a pressure too; 

4 which will be described in detail under pressure techniques. 

The use of the anvil to remove flakes and make artifa cts is an 

;Y1)i11~ 
important~ _ makin~ es and simple chopper forms. No one 

' 
can apreciate t}1e difficulty encountered 

~ 114 ntll' y,t 'rn w re,m~ve a flake from material 
./. ~'-'tl,,,.,.-6,,(f _. , I'- ./ 

A,~ c{ wt<" · t'{) 
:;:;if! rounded and 111iL1 ii mt flat surfaces, such es w:s::ttiv warn co~,b_les. 

It is~ difficuJt to remove flakes or cJea ve a sphereoj_d cobble 

with a mammer stone • The anvil stone allow1s the worker to concer.tra te 

the force in a predetermined area and pr~duce a fr a cture that will either 

cleave or remove a flake. Once a flake has been removed or an angle 

created) tben a hammers tone can be used efficiently. Ev:tdence of the use 

of the anvil technique was noted on mate r ial collected by Dr. Charles 

Borden, University of British Columbia . This material was collected on 

exhibited 
the high terra ces above the Fra izier River and H:/1-.11.##:lil#J# both flakes 

and 
~Iv ~ cores made with great ski 11 a-nd the ~ of the anvi 1. Some of the 

~ l &rge t3rimary fla kes showed suberb control of ~ tec:bnique. 
rv-JN1~~t(J 

It is unfortunate that the anvil is difficult to r e chognize ·as a~~a~l M;t..:.. .t:) -itf.,( ., tJ • " " t: ~ ) 
too~ · may be any hard durab l e stone of assorted sha pes and si :1.es . 

Only close examina tion of its surface would distinguish it from anot~er 
simular stone. 
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rflv/ 
'..,,..t ~ 

While experimenting in replica tingA/t:e distinctive ith 

cortex backing , I made use of the anvil to remove flakes from one 

end of a quartzite cobble rock. The original aboriginal ba cked knife 
I .w-f 1,t.,(! t..., 

had a backed sur~ace ~ indicated that its origin was from a wa~er 

worn cobble of quartzite. My first atempts to remove flakes that resem-

bled the abori~inal tool was by 

. I shattered three hammerstones without breaking or r emoving a flake from 

,& 
the quartzite cobble- ~ o then~ r esorted to striking the cobble on an anvil 

t 

y 
, 

thB anvi ) a series of flakes were removed from the 
#-:~~. 

c~bble ·~ bore a strong resembeJence to t he backed ~nife. Upon examin-

ing the core, it replicated t r e common chopper made on a cobb l e . It 

might be interesting to note that unless there is sign of use on the 

chopper, it could very we 11 be a core . ~ lja cked knives made of' ~=i. 
course granula r material should possibly be called saws because ·they 

are e xcelent for shapeing and forming objects of antler, bone , wood , 
' ,,P .,. 

and soft stone , ye 'tjt almost worthless for skinning or dressing game . 

vitrious material the same 

style of fl akes are 
rt / I· r:;;r & 

mi;;iill!llili;-1~iznle for a dif ~erent function such as s kinn-

ing and other cutting purposes. 
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