
TECHNOLOGICAL TRAITS 

~~J-<.,,-tU,.._/-L. -✓ ? . , -~~. 4( - ~ z~, 
Typology has foi:-mei;ly beeR eoncerned mainly by form. There are four 

I 

separate typological categories~ in classifying artifacts~ types.as, I saia, 

a?~✓ ?_tv"l.C...-
tfte-me1:1· r-e'fte-""J:'S 

.b.d ~~,,~~I ~ d 
form"/ tJle otlun; is function

1 
and th:e other is distribution in 

time and space . This paper will be concerned with the technological traits of 

peoples) ~ ,,,t..-1"-tA- d~±:, 
the aboriginal •••• aff-nctd- w~t~,a~ti:-,p~a~~rot-~~l'&"l'-J>4 be 

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

core and flake types or to understand fully all the permutations of the features 

,-);,- cv"~ )6-L), 
that go into~making of cores and their flakes" ut we can broaden our knowledge 

and resolve certain types by careful study and analysis of flakes, blades and 

"/J-l. :, " 
the debitage resulting from their manufacture . A-s.t.udy 

7'" ✓ ' 
oms.- an hei: flakes 

~ is basic to a concept of technological studies and~ far too often~ overlook tke 
,f I 

.J,-/),_ factor of flake, blade and artifact analysis . It is a consideration of the 

debitage flakes found at the occupation site and the relating of this waste 

material to the stages of flaking techniques required to produce the desired size 

~"' 
_in type of flake, blade or artifact . Admittedly, debitage flakes are not as 

glamorous as the stone tools or cores, but they can be just as interesting and 

can furnish information not found on the core and the artifacts . The core or 

artifact usually shows only the last stage of its several steps of manufacture 
f', 
(' 

• 

~ 
whereas the watte flakes can give clues to the primary, secondary or intermediate ~ 

' I 
&' 
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steps of fabrication . The very presence of cores in tool typology is .a. mute? 

evidence of the importance of flake scar study . They are certainly not a tool 

unless they show functional scars, but they are a prime importance in typology 

·, .0 

for the express purpose of study
1 

the scars and technological features to resolve 

the tool types of their flakes and blades . Debitage flakes can be equally '91i 

impor• an#rn the Americas where we have a great absence of cores, it is not 

' 
tfUf (J_),.,1.. { 

only recommended but almost :i,mpa&at:i-ve that we resol ve the core techniques by 

analyzing and reconstructdng the cores from the flakes and blades if we are 

compatible • 
to~ ultimately postulate the type of core with which they are 

Conceivably a shortage of raw material forced the ancient stoneworker to reduce 

his core to a minute unrecognizable or insignificant size and it is possible that 

this same lack of stone prompted the modification of these exhausted cores into 

i.,1.,.h 
tools such as wedges, scnapers, and~cutting implements. Pebble tool industries 

no doub~developed because materials larger than pebbles were not available . 

J) 
Even though we righffully regard cores as basic in the study o;., toolmaking industrY,, 

they represent only the residue of discard debitage to the prehistoric stoneworker. 

He was not concerned with their weight, beauty or form and he made no real attempt 

to keep them uniform other than that required to successfully remove a flake 

or blade of the desired width, thickness and length . To the stoneworker the 

core was the nuclei, the waste product, and he had no thought for the4egularity 
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or uniformity . His efforts and aims were on the detaching of flakes and blades, 

./ru1since his needed blade type required certain consistency in flintknapping 

techniques, he ultimately produced a uniform core type , I n other words, the 

design of the blade or flake which was pertinent to different cultures, geographical J, 

are as, and economies determine the type and design of the core . This, of course , 

,,az;-
is what makes core i;;twaies so important and contemporaneous with the movement 

and age of man;.!r also points out the need for careful study of the debitage 

~ _J 
flakes and for core reconstruction .whetl none of the cores are found at the site, 

cause of the nature of the material being worked/and the human element of change 

and error involved there are many variables and, therefore, stereo:J:ypes of flakes 
I 

and artifacts cannot be expected but we can look for consistency . 'Pheie will ea 

Q;onsistent differences reflecting minor and major changes in techniques of flake 

and blade 

... ~ ~ j; ,le 

✓ 
remova~ when the flakes 

p 
are separated into~stages of their taxonomy . 

? r 
Each stage will readily demonstrate the rhythm:: attained by the worker an~ there 

. \ \ 

will be a greater consistency of flake types#G:'ategories, s-i:tntth:tt:'i:ei:es and like 

attributes will show the development of patterns which will denote the phases and 

stages of the part they played in the development of artifact types which will 

greatly assist in the interpretation of their cultural traits . Because of these~~ 

variations ,ri.var/;les, the fl.akes should not be appraised :i.ndividually but rather 
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by the manifestations of their traits and techniques . Flake tool industries 

are represented by residue~itage of the various stages of development of 

the artifact.from the initial break of the raw material to the com?leted implement. 

The quantity and size of the flaking residue will normally be proportionate 

to tne distance from the source of raw material . Should the archaeological site 

several 
be of some distance f rom the source of r .:m material, then z I Z :~tages of 

manufacturing are apt to be absent . This is due to roughing out blanking '-'l and 

preforming of the artifact at the quarry . In this case the flakes repr esenting t hese 

phases of tool manufacture will occur in the proximity of the material source . These 

unifacially,{ifacially worked preforms found.: at the quarry 

the core technique and generally direct percussion . .:Iae- ~res may be derived 

p, ., 
from large tabular or primary flakes , sections "'.i:trparts of nodular forms or simply 

f rom parts of cobbles derived from a lluvium . An occupation site located near a 

yx, ,_a ~ e u-;::[.._ ; ., _ 
large quarry is ~ likely to have flakes whic wtit- repYesenl all phases of ;;c/1:.u;..., 

techniques of manufacture . Populations of cores are usually limited to areas 

abundant in lithic materials , But when 
I ,j,,l..f-.R~ ~ /..t..JL /LI~ 

material~aJ to be transported_ a great 

distance to the occupation zone for-~ke and blade remova l the core was normally 
.,( f I • ~ ('o .,._" l 

consumed until therer,only remainedft unrecognizable remnant of the original piece 

of material . In this case we must attempt to resolve the core type by relating 



- s -

the f lakes. Flake s a nd b lade s have certa i n ident ify ing characterist i cs which make 

it possible O to reconstruct the cor e to which they a re pertinent.,. --ftl .iy the 

study of abor i ginal cores and t he ir fla kes one will be ab le to resolve core 

types from the f l a kes a lone . The study of the core s a nd the ir sta ge s of development 

0~ 

ls usu.:illy J.Lf""c.u.:.t ~ the ,::ore TlS desi0ned to 1 oducc ~l1kcs .,nd blcde s 

_/4~if' I 
·nd ~ •rould )C consu"led in the 1ror:c~ c- . Unle s t he ~bor L0 in,1 l u:.is i nterru4"ed 

I 

c?d •rork ,b, ndon r} or brolcen, tt is unlike'v th1t the evolut.;_on 

of t' e core oou I d .:-e ,l in . T11crefo::e, 1t best , one must 6ener'"' L ly base h is 

to "in-i , .,.re ': ,o ul ,tio,• 0f cores sJch ·,s Fr-mcois Bordes found th i s ye ar at 

~....-,: 

the u zr 

cor mnic'ti.on November 6, 196" ) .Kr. the o t her h,md
1

most liter..,ture s hows gre At 

cores (J . 

'4 
t dley nd 

Structure I. 

'.&1 1ers 196~ roc2edings of t~e 
I 

t' XQ lt 1 ~ ' , 

__ i)_~_;;;;..;:;;.=._--4
1
._~, ___ Yo:ckshi.re, Bri"le '1rl . 23 , n'Y) fhkes :md 17 

'rehi storic Society., l!ll Mesolithic 

corf's 'ere C'U By cow,2rison of their diagnostic ttri~utes, flgKe s are 

deter .. ained tc be sin,il 1 r or t'le "~me nd then one rnc1y selcr:t on, or t:-10 <>s 

ultirr.·1tely 

bein~ te res2rit·t ' ve of forn '"'nd ter:hniq~e . Studyin~ f 1 r~es ind ••--

L·eJ. ting th0r, to v1rious tool y cc· .,;_11. inc-Ecate the cultm:c1l --thnoloE{ical: 
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O.""-j_ 
traits -tt,. modes of M.,muf·icture <l ~ill gre&tly 1ssist in obtnining. s~~r1er 

definition of .1 com,>lex in n cultur 1 1 ·re, . The debit 1ge El. •kes from the 

m,1king of just 1 sin,Jle 1rtif ct mr.y number sever.'.'l hundred • ,1ere·~s the 

artifact is often considered individu;illy uithout ,l.·1 cini.,f : c 1 cm hnsis on 

the sur.f~ce flake scnrs . .Jut , e ven when these st:.r f;,ce sc . .Jrs ,re ev 1luated 

the y usu::illy only cover the last stage of f.::1Dric£1tion tJhere s :he debit.'t,e 

, -(\ 

fl.:ike s oc cu) in conjunction with this •;10uld give us tne true icture . The 

flake is f1r more usefvl in deterninin. the technicue tlvn th. aake SC"r ;> 

f or t he ,l.3tform end ).Jrt of the origin.Ji L:iteral edge of tuc 'rtif£Jct HclS 

r e nove d uith the fl:ike . Although the fl 1.tes removed .from i:1-,.e drLifactl ccJn · 

.,,.,. V. \- ; ··- ~ 
be uni for m a · 'J ;: they may leave scars on tlle surf,..,ce tn·1t _re •••direc -1onal . 

Un iformly fl·ke d artifacts l e ave sc~rs that .1,,ear to du,:ic~te rtif 1 cc ty?es , 

but in re1lity the re is no facsimi le . 1here Lre duJli~ates ln technological 

traits but there is no du:1licc1te artif 'Ct .,like fi:n°er •rints c ,,...h is distinct· v~ 
I 

and a mold o f one artifact no .:na t ter ,_ow s imiLir vlould not f i.: the mold of 

-\I\· 
a no ther . The elements involved in 1wnuf 'Cture are not th t -f.: .• M:"-ee- Rty1,ed 

~ "' I , 
and the h mi ;, mcrg i n of variat ion is too gre .. t . .'\n.::,lysis of il •kes will sho,; 

d gre ater c onsiste ncy rud of form nC: '1t1:ributes for · t i_c only necessary to 

consider one unit rather th~m t,1e c011,)osite unL:s ~;iwt com,)ose ~,n 

artifa c t. It will be mlich e a s i e r f or us to s eirnra te .dc:.kes into d i ffe r e n t 
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technoloJ:'..c 1 :, tc;;ories ·:h,·n ·:o ty e •,rti.facts if he is to. conside r the surf~ce 

The irojecti.le oint forms 1re .iro-

b bly the m,· ... t.:ons ,_sten of ... lie 2 1 \el 'rtiZc'ct ty es, ',rnL they too v<1ry with 

.,., 'c .(' \ V ' ' 

Ihi.lc i.he-ft? dimensions 11.·e v 'riable ~ 

mode Jf !'t,nu.: -.:turing is zener d.1.y cons i.stent....-. ~he- outst~nding 

re tl.e oi.1..:~ 

,x • n., e of the v ·r 'iiifj_ for but coos ·.s tency of technique 

r ,._ /<.,II St•re... 

d t 'h B. ~ 1 t · ~ D J 1 
Tll: t ~oun < L e .LSOl1 ½ • ....2 ,;,--~ 7 :, r . oe ::ien ,. 1ea . 

This site yi. 1 l.::!d · 1 r ,"? 0 ,u tio1. >Z un'n:okP.n ··n,' ~- ~onclition ,ro-

ject.i."..2 0:_ni:' '!1Ci ., ,s devoid of the c'is,~.:::rcls end del,it·· se usu illy found i n 

ones o c. ~ • :i_on . T'e ':l..,ki .• 1, :ecl-ni<:'ue/' oc t'1esc oi.nts r 1s consistent ,'r,d 

unUo'..",1 ·,Lt', only s~i~tt v·ri't:i.ons, yet they v£Jry ~n sl:e •nd for"c1 , Unfor-

tunately, 1e 1..lc, no h •ve enou'._':h o.:::cu,:r ,nces of these finds for they Jre , 

ledge reL, .:din tecbnoloo• nd tJ clo,.y le,..:.:::use of the uni,,..ie .1ode of m2nu-

E icture o ,~ 1 tcsc o~nts ind bee, use tl,ey ·re i.n 

f- ,.. ~ "('OU..~ 

sondi.ti.on11 if thele 

::malysLs o.Z c11·:: --.:oltect-lon sbo,lJ resolve the consistency o.i:- .Z: '·i_ng te:hnic,ues 

1< 

·nd t'.1e v '"r-i. ti.on of r.or ,1 n:1 s ·i_ c . The incention of .:hi.s er t:O clSSiSt in 

~ 
ter rct.i.nL t' e~ r: r1ode of m~nuf:,~ctu ·,-, f0c P\Y ex erL·1ent · -......: o 1t over the · 1s t 

ye&.:s h vc <''.:for.led c: bdsisj or sO1'1e conrlusive evidence reg9rding the mode of 
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manufacture . Trese ex·1eriments • re intended to shed sorie li[~1t on the <1boriginal 

lithic indust;: i.es md to .JOint oJt th' I: n.- gnitude o-': fl .,:,e c Ct'dy ;ue to the v.Jst 

qu9ntities of debitdge as more £: 'ke 1Ssemb:ages re , n ly :ed i.n differedt 
') 

d' 1:egions r.nd rel1tet: to different ier 1 ods of ;·j_ c ~ f ¼e need for such 

tJ. ,. 
' study uill 0ecome a. ),irent . ~ 1ttem.>ts 1t re ,lie •ti.n1:, th~ fL•kes and cores 

have shoun thet m.:1teri.1ls, t~1e musculn· 1otor h;,bits of the T,1orhir, di.stincti•Je 

trc1its ..... ~J~~·~ 
, hum::'n behavior ,,,tterns, 2volutton 1nd ~ J , 

{Y 

0 ft 1.ous > I c'nning, 

tradition::il develo)ment, ou;:right invention, ,ride o'.: worle1-ns 1i ,n<l tl.c ncetl 

for sU1)Cri.or tools .)rovides un insight :_nto the Lives ~ncl economy of the ~re-

existence , :lorkin6 in this very com1>lex Lndliistry :s inc~·c seJ ny res >cct for 

the earlier workers uchiever1ents 1nd .Zor ,rehistor!.c rr-ns '.no"l"d~e of .:i1,1 teri.c1ls 

nnd their sources . his unbelieve.:1Lle contro 1 of r,usct,L r coordinPtion nd 
"' 

The mech .nice- l _,n<l >hysic;::l Jroble 1s to be overcone befo .. ·c 
1 }­

useful ,roduc t 

project 
could be m·ide n<l consistent ,recJ.se ment2l calcu~2tions o;: ·:·<>les to 

forces of variable intensities . TLese nre just 1 feu of: tl.• U.:e7.s to be con-

1st stoneT orkers unbelie,e 1 b:.e pccom--lishments . 

This text will Jttemi)t to ,,ortr.'.'y ~ re.su!.Ls of tl1esc: e~:, 0r-i..nents , nd to 

project the need for addition;,l rese.:.rch on tyees noL jrei: fully understood . 
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hypothecated 
Those not fully Pn<lerstood ,,i 1 l" on ~le b slc of conclu-') . . . 0, I? (\ .. 

sions drawh .:ro.1 v ric<l ex 1erir1•mts r c' ossi'11.e tcclmirl' s •,ill bc> e~euL tc· 1
• 

These ex e:::.-Lrllents h ve ,roven th, t >ei:ore fLn 1 jud,.,.e 1e 1t JC n~lysis c;•p be 

m,,de one rmst .. :e>lic'lte ::ioth ..:ore, fl 'ws J'1d b 1 des n 
. , s,ects nd ch,r-

.:::ter:i.s:.:ics nd unless , re ,Uc, o-c the ori~,in 1 c n b,., r~rr t' 1 il ic,•ted 'TI:my 

times by th<.! s me technique, one c,n co 
C. 

____ _.\ __ fro· 1 t 1 c>ory lone . 

There ire definite 1-iwE' of +ys i.e., 1 "t,d ech ni c 1 l ro e.:. · •s of '11,teri,:.;ls, a..t 

~mi,, lie' fm:ce t~wt ren. in const nt 1 nd i_f .?bor::. 0 :Lr ' resu 1 LE' "'nd t'1ose tl•,t 

result fro1'"' ex. eriments ·re to be the ,• 1e then ,,a IT' y ro .. 1c'uJe th it techni<:'ues 

used i-rill be mu.::h the S[' 1e . The 

needs ·m<l those fot.nd usu.Jl ly 1r ~ 

•eo01c do:t the core 
" 

nd bl ·ce tr ditions 

were removed fro'11 the::! core . Juell ct 1 tiorn, of ::1 •k2s o..:11• t'1dr. trimning"I 

retouch nd n.od·~fic, ~i.on debit.:iee c nnot be ex>ected c.ther tb·n .-:iv 1cddencal 

occurrence ~or lw r.1-ikes uere re nov •d from t' e core ,..or 

I t is from , reconstruction or. tl•ese u ste fl ikes .1nd '11 de "cemb" -:iges tl at 

the end >roduct c.in oe evDulcted . Ar: 

s,' n o:,... both tine , nd s ,.: ce. 

:: v1r Lety o? cc· ,..., 1;ce ~ nd 
) 

'iy cl kc stu<ly 

cert,in ty, es of flakes wil l be , er·:.:i.nent to or.ly cert .. ::-, zrou. s of ,)eo'") le 
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ste.) of "Or1ci_nr; isotro ,Le stone> ..._. ·.i.:hcr by ercurs:_or:., xmi±R ... • :'..ndircct 

(! \ ' ,.:i 
<" 

ercussion, or ressure is the btt+-~ ~ontrol 

m<Jteri··l. T'1e ·'st ,·rtistf' in no "'Y struck im'lusive blous ·nd on'.y .'.'fter 

c-orcfu1 ,r~ -irc1 tior of surf'1c'2s n<l x::!:~ c ng1.es u1s the bloT1 Jc> 1 ivered with 

controlled c"'l ,...ul1ted .:ind meticulous :rcci"'ion. 13efore the x ,erimenter 

st·irts to re 10ve fl··k(~ fron · core 'ie ,tmsi.: underst·nr' th·t <let,chrnent .:.s 

-tr~ Jesign of the fldces . The •1o·c!cer r:mst h iv~ ~0nt1:ol o~ nuscuL·r 

motor hrbits ~P deliver ~.e 1ressure or ercussion force ~lth extreme "C-

cur'lcy. \ny c re·• esQiess or r• '.sc ·l.'.:ul t :ans in det -:', 1e.1t ,· 11 result in 

" ringe or stei fr,cture C"2usinP tl1 e · rtif"ct to be rrl[orr,ed or useles" . The 

'I' 0 

x:mdm: su icrb ex ri, les of ~borir-in·' 1 ·10r 1
~ rcv0"l ~ or 1 y ,, b , of tricl•s 

A 

but ,1 n intens·i_ve kno•,ledge of n: ter · ~1 s th.:::t pould lcnJ t'1e"'1sel· 1es to stone 

tool:.ndcin.:: .,nd f' 1 enJid dis l~y o~ '7C'1i.: 1 ;'nd rmscc 1.01r COO""riin· tion . 

co'<',. 
The "'n,· 1 ysis of -i=1['kes ['t:d ~en •.n t'1i~ teyt ui1 1 ho cfu1ly outline 

·e overcome and 

controlled by d:Lffernnt tecl1 niC'ues. Pro· er fl·l,.e "'P l::,•si.s r'10uld sho., the 

of development .:is well DS other technicues ~·hich ~re '1·tghly eo ec i"li?;ed for 

particular :i functions . 
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I rece;.1i:ly hu<l nn o,,portunity to c i:udy colle c tions 1t I dc'l10 S t ;:,te 

Univcrsi...y, .,0 i:01 • .;1: te lrh·~-·c;it , UniversLty of w~sliin~ton, University 

7 
y. ' 

of Britis,1 t. ,_ lm1ui , JniJ~rsity of. .·2 l ~:~xico, ~lt...seu-n t V!ctor.:.n, F~eld Sch ool 
' 

at Vernon? ., . .'...oll, University o~ .ri'on1, t Grnssho,.ier Site, ~he Denver 

li.useum o.i:' !.~tural Hi story, 8ite [l /(e.--t-> e.-y? Colorc1 do , nd the information 

. ) 
been 10s t rewc-r<l 'n::., nd iointed out 

to me 1..he bi::c~.t naed ,.or debi t age r.. lysis . lfomere,us gx i: e. crnoJ.oc · :::~l tr.'.!i t s 

"'- ("('"''I\ 

bL:iges w s ; (" ) ... o se,...ir.itc i:h,.! fl ~:e , rts.for only .;tie b-err""'1 ill-formed 

, .d b;:-okcu le .:2.:-i.< ~- , s non.~ 1_,y ..,b n on-:?d m<l, th~recore, Found by the 

arch..1eologb t.. . 2) 1'hc iroxi..nc~l ortions of the fldkes ,:ere 'lrr;:,n,_;ed in rous 

uith the 11t:or~IB :·~:n3 th~ ~orter or t~ese en4s rovide<l the bulk of t he 

inI:orm~t::.on c.; .. t,1 ining to techno::.o'-'.1 . ('') Tl m ':he rid section [•nd the 

dist.:il en<lc of L1~ . .::Inl.es 11e e lE"o "t'.L'c n::.,ed in "' like ,nrnncr . ( l:. ) Th.e 

L tforrr1 d1·1r 'r teristics . Thi2 

involves ,,1- 1.., ...:c .tures uhich 1·.11 >8 t 1 r.:hcr ex. L inec. ~n t .. is text. 

we re t o be usea fres1~y struck or to ~--~ ,e modified into tool ty;;ies . c h.::ir-
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acteristic to bl· 1es <1nd fl ., 1.ce" . It i" not the intent'.on o': tl e '·Triter to 

inject tl~e 1e·n:n,, th 't there ,_·0 t• o r .,_•or cultur' J;.i::<:!;:-er1;cs i_p s', r.:-t:i.ng 

the fl 11:e 1cserabl<"2;es derived fron :r\inf ··r ti.f.:icts by tl,., t•se of the core 

netl,od or by the nodi.fic1ti.on o'" fl i1<.i::" or bl ;:;des . '.s ''.lo::h techniC'ues C"n 

he used 1Jy · sinrle grou 1 of ,eo 1
.2 . It is only in ,or: r.i: to be ,:,')le to 

recognize these techniques ,;,h.er t'1ey n"ke theL· ., 1e ·r·nce . Fer the ur ose 

~ 
1xisting 1 iter<-'ture does, 'o,; 1ever, use terms s linters, ch· E', ,\bl_cdes ► 

"nd blc·des, 0tc . There are numerous tyl1::S of fl1ke s eci.'li· 1 t'ons m.?ny noP 

existi.ng ·in col 1.e::tions hc·ve no terr.1in0lo y, 7et .. h2y Ult ' I , cons i.c'e r., b 1.e 

dicirrnostic v;:,1.uc ~ in the inter ,re::,·tion of tec1molo~ · c- 1 :r itr . ·\t resent 

the only 1rn:~ se 2r::ition of= fl <1':eq seers to '>2 '>l 1 l ~- 1 ·. :.! c-or 1s ,yet trere 1re 

numerous ted no log-ic, 1 techniques uf'ed to r}~•nove> b h des "'ror c-o.:es . T 1C' terr 

~,ith 
bl.:ides cncorri -isses -, V"st -i,:-r y of [19 :e· / ,..,r, llel side c, ;•:l t:1eir length 

~~,r./~.S 

bein::; tuo ti'Ties tli.e i r Fidt1' (Fr"ncois ~o::::-des, Les ~ _.., ____ Conference 

:Pov . 1966.. ) . I ndividu·1l :inalyr·is o2 sud. ~ssemhLgee ,-i 1_l :: 0 (
1 :ly demonstr.'."lte 

that the y f~11 into two technologic·l ~t~e:rns wbic½ 1re 

,~lone . Fui:1 n·e study uill no doubt ' , . ., ·e :erLc i.n , 11 ;_c lS ,nd tradit i ona l 

tr 1its in f L:ikel s tone technolo1y . '\ fl~ ke .'."Ind bl-;de , r bL,de is .'.' s,eci,· l ize d 
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T7C:CC 

fl ·'ces '1c··.r, · ~~cl "c'~s;• y ::-;:ru ':/• O' -i.fLcd ;nto 1:::-t ·.-: c:: s , Jl ,le q_,ki::ig 

:c rel u. ol erl ·. :f~.ccnt ty es o'; co c ·c ,a:r tion 

frorr tl.e s , ') 1 -des c, n be used ,.;,i_t110ut r•od i.fi -

r tion or _·eta, cl,c <l Ly ressu:e flakce n6 . L r:-:;e fl 1Le::; "r.1 'Jl ides are some -

·:oje ·,.:' 1.e ,cl.·1 s, 

'=tc . 'll ..,r r 1 Pr fL 1ces ·re to b, roJi.fied · rto 

o'" ., Jl i ed 
E1 

• .:::\:e i.c s':r · 'Lene 'Jy rcl'lcni.n, · ''1u 1
.' • ' force on ;:1~ VC'n~r 1 si.de o E 
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\ ..... 
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rrtif.::icts h· s . ,~ c~te tlrt th2: ~ f' , l into tTTO 0 'Sic r 1 ''""'i fic1tions . 
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cores Jo u ,,c. , ,c,i:e then one r l .,.:! s ~ r .... i -2 coi:e e rs 

\ ,1.:.ch ,.., usu J. J.y ,;:1,11:c cteriwed uy , ne tiv0 uulL o_ orce c its ex . The 

sc-,r indic'.ltes he order a: re,nova~ of Lhe f~c..,.;:e ~Jhic.tt ,le s t..1 •• e11 wid. it th-3 
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platform and the bulb of force . Even though a cobble stone is severed by force 

from a hammerstone the portion bearing the bulb of force will be the flake part, 

and the half bearing the negative bulbar scar will be the core . However, nor-

mally the flake will be smaller than the core. The core is more massive than 

the flake because it must necessarily be heavier to provide sufficient inertia 

to remove the smaller flake . There is one exception to this rule and this is 

the absence of a bulb on either part of a severed cobble . This is accomplished 

by a special technique which results in the splitting of the cone of force . 

When the cone is split both halves will have duplicate features , fhis special 

technique occurs rarely and is usually associated with pebble cobble industries 

and with core rejuvenation·. The use of the core as a source of blades or flakes 

is an indication of man's first economy for it provides quantities of usable 

flakes either modified or unmodified, whereas the artifact made by the core 

method provides only a single tool and much waste material. Since both artifacts 

~ and cores bear flake scars it is sometimes difficult for the artalysist to au:urt 

determine whether it is a core or a tool . For example, a chopping tool is the 

core remnant and under certain conditions could be mistaken for a core or vice 

~ 
versa . A case in point is .s;q called cores from the Shoup Site . These were 

identified by John Woodall as exhausted cores and, in fact, could be confused 

as such. But at the Lez Eyzes conference November 1964 it was termed by both 
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Europ-eon and American archaeologists but they were Pieceesquilles . They are, 

in fact, a core tool but not an exhausted core . The normal conception of the 

the 
core is a mass of material used for making blades and flakes and/r residue or 

remnant is the core . A notched projectile point couldn ' t look less like a 

core , yet a core it is . Exhausted cores or cores which have had the flake 

removal operation either suspended or discontinued were sometimes used as ~ 

ii-. functional tools such as pulping planes were they were sometimes 

converted into harmnerstones . Cores defined as having been used as a tool 

appraised 
should be g 1 A very carefully before they are typed . The leading edges 

should be examined for wear patterns and functional scars, for there is a 

similar surface produced when preparing platforms for a subsequent series of 

flakes to be removed . Removing the overhang left by the last series of flakes 

and grinding are technological traits used in certain techniques and can be 

mistaken for functional scars or abrasions . Core forms are endless, yet they 

play an important part as a diagnostic trait and demonstrate many technological 

differeaces . Many are difficult to recognize as cores when they were worked 

down to a small unfamiliar form . Some sites are distinctive because of the 

complete absence of cores, yet from flake discards we know that cores were 

at 
present h the time of occupation. Generally this denotes a shortage of material 

and the worker reduced the core to the last usable piece of material . In this 
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case flakes and blades will have to be evaluated and the core reconstructed 

from diagnostic features which the flakes and blades reveal . 

"The past artisans in no way struck implusive blows and only after 

careful preparation of surface and angles was the blow delivered with control 

calculated in meticulous precision . " 

Before an analysis of a flake is made I feel one should examine the 

chronology of the . first experiments starting from my earliest attempts at 

stone flaking . Since all man ' s acts are by nature inquisitive with the 

natural and inboar..d urge for mml motivation a relationship between that of 

early man tn, my experiments have certain parallelisms . I n order to replicate 

early man ' s stone implements one cannot but conceive his methods without 

regressing into time to ask themselves what did he do and how did he do it . 

The methods that I have used and the methods he would or did use may not be 

concurrent, but their counterparts may have certain amount of similarity . 

Before I make-my first ___ e_o_l _it_h ______ I began by striking a piece of flint-

like material with a small cobble rock in order to remove usable flakes . The 

first results using direct free-hand percussion resulted in battering and 

bruising and ultimate shattering of my piece of flint . The core as such was 
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not recognizable,imx the flakes lacked uniformity or style. However, several 

pieces in the shattered mess did have sharp cutting edges that could have been 

used for tools but not recognized as such by an archaeologist . When this re-

peated striking with a hammerstone was continued over a considerable period of 

time I would accidentally remove a good flake, then by studying the conditions 

that brought about its removal such as the correct amount of force, the vector 

of angle the blow was struck -The character of the point of impact and the 

surface of the stone that made the dorsal side of the flake . One could then 

look for the same conditions to make a replica flake . These conditions must 

be firmly resolved in the mind of the stoneworker before he can graduate into 

a class of a good eolith maker . These first futile attempts in stoneworking 

did HKXJl, however, produce flakes and cores even though any refinement was 

sorely{ lacking. Since these first emht'ye-tic efforts to remove a flake from 

a core some forty years ago certain inferences may be drawn regarding core 

types relative to mechanical laws relating to isotropic materials . The inherent 

nature of these materials cause definite patterns in flakes and cores . Upon 

appraisal these characteristics may be related to various techniques and these 

techniques corresponded to certain people in time and space . 

Before one can discuss cores and flakes one must understand what is happening 

when force is directed against a mass of flint-like material . Making of cores, 
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blades or tools may be compared to a game of chess, or checkers , and one must keep 

several. 
at least one move ahead of the flake t o be removed and sometimes XHXHXBB Allowing 

a flake to step or hinge fracture will ruin the core or artifact. In spite of 

the best of coordination, slight1 miscalculations, undetected flaws in the material, 

platform, 
a crushed 11121Xllrlxi: the slightest angle change of either the artifact or the 

flaking implement and the XJlllfXJDRX improper dampening of force can cause failure . 

It is doubtful if there are any perfect examples of the more complex artifacts, 

even the classic examples of the DJnish and the Egyptians show slight miscalcu-

lations of the workers . The human margin of error makes it almost impossible 

to fabricate a perfect stone artifact . This statement will probably raise a 

few eyebrows but minute examination of specimens will reveal minor flake scar 

distortions or insignificant step-fractures . The Maki ng of flint tools is not 

the manifestations of a long line of ancestors, but the result of each new 

generation trying to improve the product . With an experienced teacher, and 

an apt andinterested student basic techniques can be learned in a short time . 

The following is a list of technological points to follow in flake analysis: 

1 . Material identification 

2 . Texture of Material 

3 . Material ~ by thermal treatment . 

4 . Relation of material to the 
flakes . 

5 . Amount of applied force 

6. · The kinds o: app 1 ied force . 
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7 . Methods of applying force, percussion, list of flintknapping techniques. 

8 . 

9. Striking on anvil . 

10 . Hammerston~, free-hand . 

11 . Hammerstone with rest . 

12. Hammerstone with rest and EX clamp . 

13 . Hammerstone with rest .bipolar . 

14. Hafted hammer free-hand. 

15 . Hafted hammer with rest . 

16 . Btllets or xmbtx rods , free-hand . 

17 . Billets with punch . 

18 . Billets with punch and rest . 

19 . Billets with punch, rest and clamp . 

20 . Hammerstone with punch, free-hand . 

21. Hammerstone ·with punch and r est . 

22 . Hammerstone with punch rest and anvil . 

23 . I ndirect hammer free-hand . 

24 . Indirect hammer and rest . 

25 . Indirect with fixed punch . 

26 . Pressure free-hand unhafted, pressure free-hand hafted . 
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27. Pressure with rest. 

28 . Pressure with fixed punch . 

29 . Pressure with rest and clamp. 

30. Pressure with short crutch. 

31. Pressure with long crutch . 

32. Pressure ,notched tool . 

33 . Pressure with lever and full crutea . 

34 . Pressure ~finger held. 

35. Pressure on anvil. 

36 . Implement use to detach the flake. 

37. Size and weight of flake. 

38 . Primary flakes, cortex, secondary flakes. 

39 . Flakes with pronounced undulationi or waves. 

40. Flakes with little or no waves . 

41 . The angle of the platform in relation to the longitudinal median axis. 

42 . The width of the platform surface. 

43. The thickness of the platform surface or the distance from the dorsal edge 
to the ventral edge of the platform surface . 

44 . Types of platform preparation . 

45 . The use of the natural surface for the platform, 

46 . Platform with prepared facets . 
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47 . The isola tion of the pl a tform. 

48 . The grinding of the pla f form . 

49 . Pol ishing of the pl at f orm. 

50 . The absence of pl atforms on complete flakes . 

51 . The pl atforms crushed upon removal ix from the core . 

52 . The or i entation of t he pl a tform with the longitudinal axis . 

53 . The depth of bulb of focce . 

54 . The presence of the lip on the ventra l side of the platform. 

55 , The absence of the l i p on the ventra l side of the pl atform. 

previous 
56 . The presence of the overhang left by the bulbar scar of the ~Xlti:im f lkka. 

57 . The absence of the bulbar overhang showing special pl a tform prepara t mnn . 

58 . The fl ake with disfuse bulb of force . 

59 . A Fl~ke bearing shar p definition of truncated cone part . 

60 . The fl ake having no cone definition . 

61 . The ilake bearing the negative bulb on t he dorsal side and the ~ ? 
bulb on the ventral side the Chapeau de Gendarme . 

62 . The pr esence of the eraillure flake on the bulbar part of the flake. 

63 . The absence of the eraillure fl ake scar on the bulb . 

64 . The presence of the radiating fissur es on the bulb of for ce . 

65 . The absence of fissures on the bulb of force . 

V 

66 . The ma.jor and occureence of fissures on t he l a teral margins of the fl ake . 
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68. 

69 . 

70 . 

71. 

72 . 

73 . 

74 . 

75 . 

76. 

77 . 

78. 

79 . 

20 . 

81. 

82. 

83. 

84 . 

85 . 

- 23 -

The terminations of the lateral margins .on the flake. 

The length of the flake . 

The width of the flake . 

The thickness of the flake • . 

The uniformity of the three dimensions, length, width and thickness. 

The expansion and contraction of the flake from the point of applied force 
to ax termination . 

The character and direction of the flake scars on the dorsal side of the 
flake . 

The curve or straightness of the flake . 

The flake t ermination by feathering . 

Flake termination removing a greater mass at the distal end of the flake 
rapidly expanding as 1.t leaves the core . 

Flake truncation by flaking . 

Flake truncation by snapping. 

The flake truncation by hinge fracture . 

.,J 

The flake truncation by step fracture . 

The flake truncation by notching or special severing . 

The xnxuxm intentional modification of the flakes. 

The flakes bearing xumwhmd functional flake scars on lateral edges . 

The flakes bearing dull or abraided lateral edges . 

~ " -/2 ~:,~ The flakes that sho-w;,,1rhythm~"' ~ ef tf'~ -./- ...,._,.. tJ- · 
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85 . Theflakes ~hat show the rhythms and consistency of patterns & techniques . 

1) Material Identificati on : The f irst step in the appraisal of flake as-

s emblages is an evaluation of the mater ial from which the flakes were made . Pos tu-

l a te the distance of the material from the source, what are its diagnostic qual ities, 

how does it compare to materials from other well-known sources , how many varie ties 

are represen~ed in a site . The currence of material may be indicated by the un-

al tered outside surfaces found on the dorsal side of the primary flakes . The na tura l 

surface may denote bruising , abrading and crater ing typical of alluvium. Natur a l 

s ur face can indicate that t he material was quarried or natural breaks found in 

ledges, loess , all zones bearing the mold markings of a vesicular cavity . Organic 

replacements will indicate the material formed in sedimentary deposits . Con-

Gt 
cre tions &-om flint will indicate the wher eabouts of limestone and ~ <'.'; c-..rv,·, <... 

These are but a few of the clues found on flakes that may indicate the currence 

and aid in locating the source . Detailed studies of material that were used i n 

l ithic indmstries hold much information regarding the movements of man through time 

and space, as each material bears impurities that are characteristic to that material 

a l one . Such a study will ultimately aid in resolving the moving by man of these 

materials from their source to their final destination and their paths followed 

eve n though cultural tool forms are not in evidence . See materials paper . 

2) Textur e of Mnterial : The texture of the material is a most impor t ant con-
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sideration when one is determining the quality of the ~:1111••• modes of manufacturing . 

The quality of the artifacts cannot exceed the quality of the material , regardle ss 

of the knappers skill . The materials range from the glassy to the granulose and 

i n only 
the more granular varie ties can result inferior types of flakes and artifacts . 

The 
--. techniques must be adapted to the materials fine definition of flake attributes 

ar e usually erased in the coarse-grained rocks . The platforms crush more easily 

and the flakes or blades will collapse before they terminate at the distal end of 

end 
the core . The flakes haven ' t the resistance to/shock and a greater amount of appl ied 

for ce is necessary to remove them from the core. The use of direct percussion wi t h 

a hard aammerstone to concentrate the connetic? energy to a confined area is usually 

ne cessary to fracture the coarse-grained materials . The more·vitreous the materia l 

t he 
the greater the control , / a. sharper the cutting edge . A decre1sed amount of f orce 

is required to memove a flake of equal area compared to the granular material . Vitreous 

mat erial has elastic qualities not found in the granulose rocks allowing the flakes 

to bend without breaking . I 'Illa do not intend to 1l!!Jt tmply that coarse-grained 

materials are not important to the economy of many ethnic groups, for they did p l ay 

an important part . Sometimes they were even preferced to .a some of the mor e 

vitr eous rocks because the flakes struck from the coarse texture rocks were most 

useable for certain functional needs . Such flakes serve admirably for sawing
1

-

ant ler she 11 
carving, forming materials of wood, bone , 1 '1ruv c1nd soft stone . These mater i a ls 
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may be severed and shaped with surprising and astonishing speed not found with 

coarse-grained materials which is not when using a tool made of the more vitreous 

materials . A simry le field test should be done by actually fl aking questionable 

material before any fina l decisions are made regarding the workability of a par-

ticular mineral . 

3) Materia l a ltered by thermal trea tment : Certain siliceous materials will 

respond to an 2rtificia l vitrifica tion by the application of he ~t . The change 

occurs upon the temperature being slowly r a ised to around four or five hundred 

degrees . There was n former paper by Cr abtree and Butler in Tebiwa that this was 

'fhe 
slight in errorJ material will id:xkstand considerably more he at than this but the 

change actually st2rts taking place above noted temperatures . MPterial is then 

slowly cooled , 6ifferent materials require different temperatures to effect the 

alteration . All ma terials do not re~?ond to the same heat . The alterations of 

these materials is ~n exacting practice requiring a thorough knowledge of the 

material being .altered (Crabtree and Butler, Tebiwa, Vol. 7 , 1964) . In order to 

determine if the fl akes has been a ltered one must examine the fl ake very careful 

before a final judgement . After heating the surface of the material remains un-

changed and one must remove a test flake f r om the mass to determine the alterations . 

In order to be positive thermal treatment was practiced a flake of suspected material 

must be found which bears a flake scar on the exterior surface, the dorsal s ide xkxxx 
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that still retains materials or origmnal texture prior to heating . The ventral !ide 

the dist inctive 
of the flake or flakes removed from the piece of altered material will have/lusterous 

character pertinent to thermal treatment which is not present on the original surface . 

Should a fldce be detnched after all the surface of the treated core has been removed, 

then it will be lusterous on both dorsal and ventral surfaces . A flake such as this 

is not reliable but only suspect as there are few materials that have natural vitreous 

however Occasionally, 
luster , MENRXHX, they are limited .EEID!!XXEExi~h abandoned heat-treated flakes 

will be noted which will still retain their original luster, but occasionally close 

examination will reveal small flake scars on their margins which show the change 

of luster. The small flake scars may be the result of the aboriginal testing the 

heat 
material to see if the/application was sufficient. A simple field test is accom-

plished by removing a small flake and then examining the scar to determine the 

difference in texture. If the material is heated over a long ryeriod of time, the 

trace minerals will be subject to ox dation causing yellows to become red and other 

color changes deJending on what mineral im~urities were Jresent in the material being 

heated . Flakes will be observed which have been overheated resulting in crazing , 

potlidding, and occasionally complete disintegration. These are relative infrequent 

considering the exact control necessary to ')reform this alteration . 

4) Relation of material to flakes : The character of the flake has a direct 

relationshi~ to the material being used very glassy rocks and XHX~ well defined 
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attributes and characteristics that greatly assist in flake analysis . Each f eature 

is quite obvious . These features are not readily found in the more granular materials. 

The knapper must make the techniques to suit the material and the tools used to re­

materials . 
move the flakes must also conform with the a-:•·-•IBK Flakes made from tough 

granular to materials naturally require a greater amount of applied -------naceous? 

force than the vitreous material and , therefore , the impact area must be of 

sufficient si~e to withstand the additional force necessary to dislodge the flake . 

The platform on the proximal ends of the flakes will be larger when simple direct 

percussion is ar1plied with a hard hammerstone . Normally, upon using the coarse 

textured materials there is not the careful platform preparation which is applied 

to the vitreous rocks . The freeing or isolation of the platform in the granular 

rocks reduces the amount of material tL:.tt will receive the £01.ce and increases the 

chance of its coll r.se . No amount of skill can transform a granular textured material 

into the refined ~r tifact which can mm be made from vitreous material , but the lack 

of skill can reduce high quality materiul to an inferior artifact . 

5) Amount of applied force : he amount of applied force may be related to the 

area measured on the ventral side of the flake , .-ir.:i;:s the flake scar itself . The 

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

The more granulose the material the greater the amount of force required to dis-

lodge the flake . The amount of force must be carefully controlled and the mind 
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