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Septe~ □er , 1967, F . dordes and Don Crabtree spe t t :o weeks 

exnerimentino.- r;1i th s·~veral fla ::: i.1s tcchni::rnes , replicating vari ~us 

artlf~cts , qnd analyzin~ and C'1 ltJari.,~.:- thzir work t::, aborigind.l tools . 

Upper Per rr-orrl i. gn_ hle.des and c ores , as found , f or instance , at Corbiac 
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0 scrtpti0n of t'1 ° thinni ~~ of bif'3.C<:!S by f -hst di. <::c t,. , . .t+re-tt lnr'!ir;ct 

percussion ,-rithout~ est; l lnder! \ring by indir~ct riarcusr.c:ton wlt11 f:>ot-

hol:Hng; blqde malcinR: bv inrq_r~ct 1)ev-cusc:ii.on wit•1cut r"'st; ':lnrl. , final ly , 
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which is tf\ce or more s lan .;J it is wide " . But for ore ,volved 

lithic a.sse blagas , n~ arrrees th t a. ,.'.l.ore Jl borate J i nitton is 

necessary . W tent"'ltively pr pose t'1e follm-in, one , evolv db D·· 

Cr btrBe : A E:p~cializ --d . elon ated fla with par allel to su· -

later 1 e ges ; its length equal to,; at l~ st , t \·Ti c _ i. ts wid • 

or transver ~ section may be either plano- convex , tria.n:su · r 

triangular , rect4ngular , often trapezoidal , and , on t 

on~ or or lon "i tu inal crests or ri -;e $ On the dorr 

with force lines ani co'•rnr3ssi0n rini:rs lndic .... t1n .• 

detnchment . 
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...t,J do ' ,rgh:s for ,. · :-osures which ~ lndic .te · t'1e dir ct ion of fore 

and #id in showing the s que.ce of fla~e a nd blade re ov 1 . f!c.... t .e r e 

4 triations 
/i' 

f,und on the lateral mar g ins on t he ventral sid 

1 
,I,, 

t e / f;taJ:.es and 
(;/01?).I~ ' 

blades t- and t~1ei r opposite . or na~a\ ive , duplic 
~1~ 

I :: 

the 13.tcr::i.l margins 
r. 
i/ 

of t~e core or artif ct . The fissurin~ 

apparent on both mar ,ins and is 
. ~\ 

lly 11ore dlfftcult to ~:..~ - ,., 
I 

coarse ;io;riinul .r material . On v1. treous stone , these f ssu., ,_ ..... 

obvious . Thes striations , or minut fissur s , 

'• 

press1.on of t C ,ater1a.l as it is rouov d from th 

Marginal striations are tangent and oblique to t 

toward the proxi al ,nd of the flal:e or bl::lde , so 

ro.ceful curve to t rie point of appli,d fore . 

r 1962 to 1967 • F . Bord s xcavated .. .. 

vall y near Bergerac , an open air Upper Pe. · 

la r r ielde a vast quantity of blades , , n. .. 

stag s of fabricqtion , t ns of thousan ~. 

tools . Ther~ 1s an ~stianted 100 , oon 

many of the utth very small platf 
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often qufte straight . Bordes carefully exa..nine the vast quant1t o 

both finished tools nd the ones wrtch were xhausted b use . He 

n .lyz d t h'9 fl ke debitage , includi g t•1~ disc rds r j ec t d by 

pal e olithic nan bee use of fl3~s in the stone , mtscalcu atton , or n 

rror in fabric ti.on . 'A flintknapper has to t r y to c orr -:ct tr-'-' j 

• re insur1:1ountable , t he piece mus t be dts ca r d(;a. . · A._y o e , 

or all t hre of these f c tors ay be involv d with 

for there ts no exact rep t it ion of conditions when on; 1 -- :":h1:. nl ,.. _l 

tool out of a. lur:ip of flint or making bl<).des . This , ~ 'Jftt-.. ()f i ·he r 1; __ ~ 

a ch U"lflntshed tool s,"{,1¢; tten tn I a brtoo-\·.1..n, • ,, . cl'lh lt q " 

'.),,; - ah ays n i nortant fac tor in the mate r i< 1 c 1 7 

c ollecte studi d , f r the: provide us ~ it , 

n r"'lal C'.'t • ,Pr-'----

1·13 Ld::::;:.oc::, the pr 

cor ,~ ces o u e as a pushplanef., 

Bord~s elimin9t d both pressure 

blademaking technique at Corbiac1and 

indlrect P- rcussion with rest . He 

liminatin 

and cor. t~chniqu. used at Corbi' · 
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Pertgordtans and other Upper Palaeolithic people. This took much time 

and work, for each experiment had to include the many ind1vtdual stages 

of manufacture . 

reproducing the cores and blades of this type • 

..1~ 
Unlike other artifacts which · deftntte shape , outline , and 

~~ 
functional purpose, cores are ~ variable . Their form , style , and 

types are many, and the technological patterns vary , each retaining 

multiple diagnostic traits . Because the core demanas frequent reshapi ng 

~ for blade detachment, 1t 1s reduced 1n size and even changed 1n form 

and character from the first to the last blade removal . Then the 

D exhausted or malformed core ts either abandoned , or further modified 

q>Jv.~~-~ 
into another artifactf simply reduced to useable fla~es wtth sharp 

cutting edges . End products such as these would hardly be rec ogni zable 

as former cores . A large population of either malformed or other wise 

abandoned cores usually indicat es an abundance of raw material . 

At Corbiac , the numerous cores can be roughly d1.v1'ded into fi ve 

cat egories: Unidirectional , bidirectional , globular , moust e r oi d , . ' . 

unclassifiable , and fragments (this fragmentation is the c onsequence 

either of breal{age during work , or , more often , frost actton 1.n t he 

(,:4. 
ground .r( ~he un1d1rect1onal cores (Fig . 1 , #1) have a single striking 

platform , the bld1rect1onal two . usually opposed . (Fig . 1 #3) Among 
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the untdlrectlonal, the pyramidal or contcal type (flaked all around, 

see Fig. l #2) seems ~onspicuously absent. The cores always show 

either cortex or preparation scars on one stde. The b1direct1.onal.~ 

present several subtypes (Fig . l #3 ,4 , 5,6) The other types of cores , 

used for obtaining flakes, do not concern us here. 

~--4-,/ // # . t 
/)1,e w w ~ 

~Preparation of h cores ("'(rom aPehaeolog tcal mater4:-al ): ~ 

Corblac core was usually shaped out of elllpsoidal nodules of banded 

~ n flint, which abound in the immediate neighbourhood , and be as big s 

U a foot or two across . Usually smaller nodules were used, but these bi g 

nodules were also broken tnto fragments, or flaked into huge flakes , 

flakes•, A bl f ac lal ridge ,-. 

sometimes two 

ed e to guide the first b~ade , (see later tn this paper) . The striking 

platform , or platforms , were somett~es made before t~ls ridge 

preparation, sometimes an acute 4ngle wtth 

the side of the core . 

centimeters ~ some must have been even blgger , slnoe 

cent1me_ters~ the blades have been found up to 26 

s1te of Rabler, J . Guichard has found foot lon~ blades . 

in Corb1ac 

ne1.ghbour1ng 

Some broken 

blades from either of these two sites must have been even longer . 
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The unidtrectional cores are more or less prismatic" , ~ n i f 

~~':':~d:-;~nworked,- or~ the 

preparation soars. ~ bidirectional cores show tnterest1.ng 

~~ 
variations and subtypes. The f1.rst/l ~ 1.s much like the 

unidirecttonal cores. except that there are two str1k1ng platforms_;, one 

at each end , and blades were taken either -a~y from one or the 

c,J~ ~, 
other end, 03t f1rst from one ijnd , then from the ~~F.t=i~r 

These we will call •~ pposed". 

such a way that they presented 

,.:_)omettmes the cores were she.ped 1n 

aboutj"hetr 1!3-_1.d~le an obtuse angle_ •. (Ftg 1f-

lb,jl,, ) . In tha~ case, the blades '/ unable to take a 

q,f#v~~tfo/~~j/4,), 
off tbe core and were very ~ Thts -~ 
~ ,,6 

Y.-r- for the Per1gord1.a.ns>' tof y have 

1.s probably linked to the 

~ stratgh~ es for the 

Gravette projeottle potnts . (Fig . 1 # 7) . Th1s type could be called (, 
\ 

"opposed angular" . A vartatton which does not play an important p role 

Then there 1s the "op-oost te alternate" type , 1.n wM_ch the .. .-----

blades were taken on each side of the core from the two strtktng 

. 4J 
platforms . (Flg . 1 ~ ) 

Experimental Work: 

our duplicattons of the Corblao cores during Bordes stay tn Idaho 

were ma1nly un1d1rect1onal but a few were b1d1recttonal . ~ ~ 
(~} In France, Bardos has reprad~aed all the different typ$S 
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almost entirely made from either cobbles or ovoid lumps of obsidian 

with outside measurements of from seven to fourteen inches before 

preforming. After the' top of the cobble was removed to provlde a 

striking platform, the overall length averaged between six and ten 

inches . 

Following is a descrlption of our experiments of replicating 

Corb1ao blades and cores by indirect percussion with rest. 

Preforming the Core: 

Invariably the preforming of the core 1.s the most diffloult and 

impostant step in blade making, and the •corbiac technique' is no 

exception. At Corbia a good number of what would appear to modern 

man as perfectly good preformed cores ~~r-t,P."Fi!m abandoned by pal~eoltthic 

men who knew better . 
~ ~/l-b-r~: 

If the core 1s not .~ade . C-1.,.~-:f'~+Hr , the blades 

will ·e,.,..,.~r fail to de t ach , they will step or hinge fracture, platforms 

will crush, the end of the core will be taken away by the blade , blades 

will vary too much tn thickness or wtdth , w111 terminate short, bulb of 

force will be accentuated, shatter ltn~s and ftssures will be present , 

~~~~~ 
~~~--=-JLL....!eraillure scars , compression rtngs and undulations , or 

will break tnto fragments or split in the mtddle . le cannot 

d. 
emphasize too strongly the importance of core preparation (F1gs . ~ ) . 

It is tmposstble, or at least almost tmpossible, to remove true bl~des 
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from an improperly prepared core and no amount of skill can overcome 

poor preparation or conquer certain strains and flaws 1n the material . 

A suitable piece of material, relatively free of flaws , of 

adequate size and proper texture is s elected for the exper1ment(Fig ~ , 

IL,/ 
Photo 3) The size of the rough material selected ill depend on just 

how large a blade 1s desired an f cours~ on what is available . Since 

our experiments were done at Crabtree•s home in Idaho, we used mainly 

obsidian for it 1s plentiful here and we had very little flint . We 

ould have preferred to use flint 1as obsidian ts considerably more 

brt ttle than fli. nt and~ therefore~ more subject to breakage from end 

shock. However, this substitution of material was done without ch nging 

6~ 
th~rteohnlque; we only slightly modified it to conform to the material . 

In this case we considered it to be good stonework1ng practice . Al ays , 

techniques have to be adapted from flint to chert, chert to chalcedony, 

etc . and sltghtly modified to su1t the nature of the mater1al . For 

example: working with obs1d1an, we had to grind the platform to 

~~~,?)/ 
strengthen 1t and give a better purchase to the punoh , (~ sld'1an ls vepy 

and 
~17::roef'l"'lg....~;.P}!lo94te-~~) decrease the velocity of the blow , /detach thtcker 

blades , Bordes had to abandon hts reindeer antler hammer and adopt a 
.6"1r..ktv 

wapiti antler hammer , lighter and less dense (Photos lJ , 17 ) . 
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After the cobble or mass of material has been selected for 
( , 

./1~"~ 
blade making, the expertmenter must mentally "see" the future core 

within the cobble . That ts, he must calculate how to remove matertal 

from the mass in order to retain as much of the mat~rtal as possible , 

and yet properly prepare the core to the desired stze . One can never 

~~/. 
immediately start removtng blades from a rounded mass and, there-f!-ore , 

the first step of core preparation 1s to eltminate the rounded surraoe 

and establish a first striking platform for preparation of a ridge which 

is to guide the first blade .. Th1s can be done wt th , hammerstoneS of 

~-b,) . 
variable hardness v~ trfe material ~ which the core ts made~,:r::is 

ffn antler bUleVtt:::'lread:, a natural facet.. Material whtch 

ts rectangular, without rounded surfaces would be very suitable for core 

% and blade making, but ts seldom found . Angular matertal often has 

natural longttudtnal ridges which may , after slight mod.1ficat1on or 

unifacial trimming, suffice as a rtdge to guide the first blade . If 

the long1tud1nal ridge ts at the corner of a rectangular block of fllnt-

like material , 1t 1s relatively simple to prepare the proper platform 

for the removal of the first blade . Sometimes , ju~t a slight grtnding , 

_,;.~ d 
or preparatton by)s~11 / 1akes ~ the corner will ready the nice for 

~, 
pos1t1on1ng the punch for blade 

Another favorable natural shape ts the flat ovoid cobble , with 
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almost angular edges. Once a striking platform ts establt~hed by a 

slde blow at one end, one can immediately begin taking off blades , the 

~~ 
first of which will have its completely covered with cortex . 

However, 1f the cobble ls rounded and has no natural facet , the 

first facet . A hammerstone 1s necessary, for the antler billet 
. _,./~ ~~~~~q~~) rrr- . ,~ 

, s · t force to detach a flake from a rounded surface. The 

worker holds the hammerstone almost vertical to the rounded ed~e of the 

cobble and str1k s a sharp and strong blow_ (Photo r(to remove the first 

~ .. 31--
Usually, only one flake is necessary( ~ 2) to 

eliminate the rounded surface. 

Preparing the ridge: 

To create the first ridge from the bottom to the top of the core 

# 
(it ts usually better to begin~ the bottom) the worker uses an antler 

billet or a soft hammerstone and strikes with sufficient force on the 

~ ~ 
first facet to remove a flake on the other s1de ~ still rounded , of t l'le 

core . Th1s blow 1s g1ven 1n an upward dtrection (if you beg1n at the 

bottom) 1n ord r to detach a flake whtch extends toward th upper end 

of the core , and ts situated along the edge slightly higher than the 

~ 
first flake . (Fig .a:-.----9 ) An antler b1llet or soft hammerstone and 

direct perouss1on 1.s used for this flaking process to prevent the strains 

...... A 1-. .... -t-+ ...... h""' hi r-.h wnu1n -rAsnl t f'rom a ha.rd r nercussor and lso to 
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avoid getting deep negative bulbs, which would make it more difficult 

to get a straight edge along the core . This ts the first step in a 

series of flakes to be removed in t~1s same manner along the margin 

of the cobble to establish the ridge . each soar ts used in tts turn as 

the striking platform to remove a further flake , and the worker continues 

to strike alternately on the edge of the cobble from bottom to top (or 

~~ 
the other way around) until the ridge ts established (F1.g . # 10) . The 

edge made 1.n this manner wlll be sinuous from the alternate flake soars . 

~p td ·-c~ 
~~:m:,,:rn'lll1~l-+.~i1rc~~tnco----,:rnn-Amt:mi!'.ttlrrt-::,:--t::tn:m the ridge ---

~ for blade removal ;:;~::.~::::~~~ · . 

1n palaeolithic times. much 

U-4> (L} ~ ,2 
care was devoted to this straightening of the r1dge41 a:,iJ so prepared 

;*'),L4Q...} ~. 
cores~ from which no blade had been 's-tril~n off • l'\'A,~----h~ n confused wt th 

tools . The ridge w1.ll serve as a guide for removal of the first blade . 

Thts first blade removed will create two long1tud1nal rldges for re~oval 

of addlttonal blades and so on around half the circumference of the 
~~-

core . (F1g. ~ ). If the removal of the flrst blade ls not ~ 

If lt 1s a two-ended core. then the second part 

..I( lo 
of the f1rst blade can be removed from the opposite d1rect1on(~h e@,1'5 ) 
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and the core ~tai~l-----C;>Jh Th1s preparation and follow-through is of the 

utmost importance because the form and shape of the core controls the 

type of blade detachment. 

Preparation of the Striking Platform: 

Before the first blade can be remove a striking platform has 

MJ.-f 

to be prepared either at one end~ or bot of the core.I( It is a 

difficult part of the process and several methods can be used and have 

been used by palaeolithic men . 

1 . 
2 . 
3. 

4 . 

'f-.,,,1-, 
.:>triki11g the core on an anvil stone (F1g . <2 , '17) ) ~~3.~ 

By direct p~rcussion with a hammerstone ( ~_:h-,o,i+--ri~~ -,,. u 

By tangential p~rcus_sion , the core b~ uigd ·)~ld on the 
outstde of-· the th1gh ..,,(Ptg;; 1 1 ££ , IE )~~se ms to 

with punch techn1qu~ (Fi 

have been the method· of the Brandon flint knappers •. 
Preparing a small platform on the e~d of the longitudinal 

ridge and then severing ~ h top by indirect . percussion 

Preparing a platform byJ • akes , like the truncations 

· on truncated blades .{-F1g •. ) • 1'his method was common 

enough in Upper Per1gord1an t1m~s., but 1-t ts difficult to 

control and one needs a lot of tra1nlng to .,M't _these small 

flakes at the , angle . ~ 
-~" . 

Bordes usually uses Methods 2 , 3, and 5, but Crabtree favors 

method 4 . 

When a core top 1s severed, the angle of the blow must be 

calculated and delivered to ~ a striking area platform w1th an 

angle corresponding with the/( core type • In most .l.Z~}a_;ores , 

this platform 1s oblique to the long axis of the core (-Ph6l.P22) , but 

li'II J~ 
some have a platform at a right angle , , ..G:f a:@ort, to the axis . This 

platform angle 1s the result of the angle at whlch t he force to remove 

the core top 1s directed . An interesting feature of the Corb1ac cores 

~ /.-:J!, ' 
ts ' almost all of the to-ended cores (blades taken 

off from both ends of the core) , even 1f these blades have been flqked 

off from only one longitudinal side of the core , present 
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on the other longi tud1.nal side a prepared rtdge , Ft .,,, 0 '.'7 %) • The one-

ended cores, on the ot~~:~ usually, present only the natural surface 

or cortex on the side ~o the ridge . (Fig . 2 ~ This 

~ ~~,.,~ on of the second side,.,,,. ae GJmb gJ J ii?!lees , fac111 tates the 

~- -B"'l!~te-:i~n'eln. of the core between the feet . and, in some cases..,.. seems 

~ be a kind of precautton against bad handling of the flrst slde •_> n 

to 

that 

c se the angle of the striking platform 1.s "reversed" , and blad~s are 

taken off the second stde l.$.~~~~~ ..B::o:t ~ any of the prepared Corbtao 
~-u 4~ ~ 

ooref' ~ blades wore t aken off t hem, must hav9 looked like thick 

bifacial implements . Magnificent samples of thts preparation have been 

recently found by 11 . Duport 1.n a late Magdalentan "cache" in Charente 

~ 
(late Magdalen1an technique is almost identical with Upper Perigordian 

) 
. ~~"4,~~ 

technique _"- , • But_,. usually~ the Corbiac core ~ ~t.~ d , 

.... fi:~ ~ c~ n~ e slde .-a,f- of~en from the two ends . 

As blades were removed from this faCEJ, they created new ridges , and thts 
~~ 

fac v-etnt:,....-t:t polyhedral appearance , wtth long longttudtnal facets , and 

the worktnp; edge of the striking platform 

semi-otrcl~ ~ our experiments • we were sometimes successful in detaoh-
. ./¼3 tR.. l 

1.ng as many as thirty usable blad.es from a core (~ o L►4 ) . Later , when 
' ' 

Bordes was giving a demonstration a t ~ Washington St ate University , he 

successfully detac hed f.1fty- th[!,~iade s f r om a stngle core.. The first 

blades are somett. es 1rregulal:dand 1t ts usuallx after the ftfth or 
. ' ~~ 

sixth blade that they become really "good" .t-i1aur cores were abandoned 

when the platform surface was exhaus t ed and t hey were left with very 

little , or no , platform surface; the core was by this time elongated 

and half- cyl1ndrtcal , showlng blade scars on the rounded stde and 

cortex on the other . 
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&lgl,e of the Core Top: 

At Corbiac very often the top of the core is design d to slant 

at less than a 45 degree angle away from the apex (working edge) (Fig ·r;-

..-¥.,f ci-,5 ~ ~ 
~ :" Plmto ~) This provides a beqr1ng surface for seattn.<?; the punch 

and prevents the tip of the punch from slipping when the blow is 

r(b~ 
delivered. Because of the obl1qu1tyAat which the punch has to be held , 

"'1?~ ), it would be 1mposs1ble to remove a flake or blade tr the 

~ 
platform surface slanted tc-ward_ the;\ dge . 

Other core types,whtch usually do not have the top at th s n~le, 

overco e the slippage of the punch either b grinding or by re ovtng 

on the strtktng platfori , near the edge, small flakes which le ve small 

~~ 
depresstons....\in which to seat the punch• 

~afu);_t.,,,u,u,il, 

surfaces rhese characteristics are sometime ~ but not often_. found on 

the Corbtac type cores. 

Platform Preparation: 

A small hamroerstone ts used to prepare the zone on which the tip 

of the punch wtll rest . The tdea is to isolate a small promontory 

(Fig. ~ .£) on whtch the punch wlll rest, and ihtch wtll become the 

butt of the bl4de. Isolation 1s accomplished by holding the hammerstorie 

. £-;ift 
in the right hand, the core 1n the let hand ( 5) and presstn~ 

and thrusting the harnmerstone downward and outward q_lonr; the edge of 

the core , above the pre-established rtdge . This action will re~ove 
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small flakes and shape the promontory without causing hinge or step 

fractures as would be the case by striking even light blows. This 

operation ts continued until the center of the promontory ts above 

the ridge and tn line with the axis of the future blade . This 

preparation isolates a small....,. but stron strlktne: platform ,. 

re~oves any overhang . omet1.mes it is~ essary to complete the 

preparation by removing ~ small flal<es froir the top of the core on 

each side of the promontory (Fig. ~t~). (Note: these fla lres a.re 

1U removed from the top of the core rather than the leadtng edge,) For 

additional strength (mainly when working with obsidian, but thts also 

occurs with flint cores) the platform is then abraded on 1. ts . top by 

~ ,.<,t,, 
rubbing t th a granular stone (",;/;;10 --l-:,i . This abrasion will r0und the 

edges and gt ve a roughly polished appearance to the platform. L -fi5Y 

If the striking platforms are on both ends of the core and blades 

are removed from both ends, the bl-directional core which results wtll 

be sometimes mistakenly called bl-polar . True bi-polarism would be the 

result of force belng delivered simultaneously from both ends of the 

core . 

eatln~ the Core on Rest : 

When the core has been completely and carefully prepared for the 
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first blade removal (the one which wlll remove the rldge, tvlng a 

"lame A crete'), it 1s then placed between the feet on a resillant 

support j~iGlfutJ J , • '.35 ) to eliminate shock 9.t the distal end and also 

to prevent it from slipping . For our expertments1we used a pine board 

1c~ 
approximately 2 X 2 X 14 (Fig • .J.., 11. 5 , Photos 17 ,--,5) . 

The blademaker assumes a seated posttlon very slightly elevated 

above the core; places the core on the rest and holds tt tightly between 

both feet 
-i~c (~s 1~7) 0ore is positioned on the rest with the stde 

to be flaked pointed away from the worker with its distal end sup ~ort ed 

by , b~t overhanging, the edge of the wooden rest ~e core ts held 

vertically . This allows the blades to clear the plank and thereby 

/ 

eltmtnates breakage The core ls held by the feet ln different posttt ons 

follor.1tng the type of the core and/ or the various problems posed by the 

~etachment of each blade , and also following the prefer nee of the 

Detach\hg Blades: 

The indirec t percussion 1s don wtth a "punch" . Thts punch ts a 

cut section of antler (reindeer , red deer , moose , etc) about six i nches · 

, . ~ 
long wtth one end flat and the other sh9ped to a blunt point (Ftg . ~ 

El,otos 13 ,17 , 3-5 ) . It ls possible to use a stone punch~ hen worlrtng f l i nt, 

and tn palaeolithic layers elongated pebble5br utsed at both ends have 
/ 

been found . l' ri ts ts not sattsfa.etory to use on more brittle mate r ial 
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such as obsidian. The punch 1s held 1n the left hand (for right-handed 

persons) and its tip placed and hel on the platfor at a low angle. 

Th1s angle varies following the type of core, the angle of the platform 

of the core to the axis, or the nature of the striking platform: rough 

~ natural surface, ground surface, preparation by..A" small flak~s, etc 

heavy section of antler about fourteen inches long for the 

' §"a.., 64,;) 
percuss or (~ rro:m,,i::r-t-;-;t'6?-;,~ 5), the right hand delivers a blow o sufficient 

force to the proximal end of the punch to detach the blarie. he workin 

The antler punch as ~ flint, the hammer may be stone instead of antler . 

well as the antler percussor acts as a shock absorber and causes the 

0 force to be delivered more gently to the platform of the proposed blade . 

Jµ 
ooden punches may;1 be used ) made of some hard wood , like box wood 

or oak, and 1f they are ~ : e correct angle on the striking Pletform , 

t~is ooden punch can be used time and agaln wlthout show,ng much • 

crush1.ng at its tip ~ This tip can be hardened by f re . 

'\._ 
At present, there 1s no means of ~easuring the a~ount of fo~e 

necessary to remove a blade from a core , for much depends on the type .and 

size of the material and the blade lengths or thicknesses desired . 

\ Since the blade 1.s f1.rst detached at the proximal end ot' the co,re and 

then 11.terally peeled down its face , the amount of force ts reduced tf 

the butt of the blade is isolated fro'!l the core by the "pro .. onto:ry 
Technique" prtor to blade detachment . A quick "rule of the thumb 
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method to determ1ne the necessary amount of force ts to calculate the 

area of the ventral side of the proposed blade and then formul te the 

amount of force necessary for detachment. 

When mak1ng blades, to get the best posstble results, the same 

material should consistently be used . For one becomes accustomed to 

controlling the blow on a gtven material and tt may take several days 

to correlate the amount and kind of force necessary when another 

matertal too different in texture and elast1o1ty 1s used . Some materials 

are worked best with a sharp blow given at high velocity with no 

follow through; while others are best worked by using slow blow wtth 

O a heavy percussor and a follow through. Blades often leave the core 

at considerable velocity and must be recovered on some type of soft , 

yielding material (such as grass , moss , s a nd , etc . ) to prevent fracture . 

But , 1n some oases , when the strength of the blow ls perfectly 

controlled , 1t happens that the blade just "falls" out of the core . 

In our experiments , generally the widths and lengths o~ th blades 

were variable and were controlled by the form of the work1ng face of 

the core . The more attenuated the ridge and the narrower the core , 

the narrower the blade . The thickness of the blade ts also controlled 

by the position of the punch and the design of the platform in relation 

to the core . The nearer thepunch ts placed to the leading edge of the 
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core, the thinner w111 be the transverse sectton of the blade. A 

blade that ts triangulate w111 have the platform oriented 1n 11ne with 

the single ridge on the core and the blade that ts trapezoidal in 

transverse section ts one that has had the platform oriented between 

two longttudlnal ridges . 

Marginal strlattons on the ventral stdes were not noted on flint 

blades but were quite obvious on blades or obsidian . Any deviations of 

straightness of the rtdge , or ridges , caused the blades to follow the 

~ 1rregular1ties and a malformed blade resulted , If d1fferent1al 

resistance wtthtn the matertal caused the pre vious blade s cars on the 

core to be malformed then , very often , subsequent blades would also be 

malformed . I n some oases , the ridge can be straightened by detaching 

a thick blade whtch does not follow the 1rregular1ttes . Another way 

1s sometimes t o detach a blade from the other end of the oore , nd so 

get r1d of the t rregular 1ties . If the ridge ts prominent enough , tt 

can also be perfected by detaching a series of flakes by lateral blows . 

This explains why some good blades , taken off the core after many blades 

have been detached , present on part of their back a "ridge" similar to 

the "first blade" detached from a oore 
7"_e_.. 

(Fig . (J!'/ , JO , J l) . But some 

imperfections cannot be overcome and then the core must be abandoned or 

transformed into a flake core . 
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Should a blade terminate ln a step or htnge fracture, at half 

lts intended length, for tnstance, then the core must be etther 

abandoned or corrected, 1f posstble. Thts can be done by detaohtng a 

blade from the other end, at reduced velocity, in such a way that this 

/. 
blade terminates at the step or hinge fracture ( Fig . 'ft--#5 ,6 ) . , Jr 

the fracture was such that it could be taken as a strlktng platform , 

one can place the punch on tt and so rectify the core • 

Each error , m1scalculat1on , or imperfection t n the material must be 

LJ considered individually because each presents a different set of 

problems to the worker . No amount or skill can overcome so~e of the 

problems enoountered f'evcn if , of cours e , a master knapper o~r 

t b,a;n::::::sn apprentice ) and the core has to be discarded . 
r 

For two differ ent knappers , the general method can be the same , 

~ 
howeve;,.. the r eal 1zatton~d1 f ferent . Bordes makes the "Corblac blades" 

1n a seated pos ition wi th t he core held between the fee t on a rest , 

pl acing t he punch at a low angle and str1k1ng away , or obliquely , from 

the body. Af ter he had demonstrated this techntque , Crabtree found 

that he c oul d repli cate these blades wtth th1s posltlon , however , it 

was more comfortable for him to reverse the strlktng pat t ern . He placed 

the core on the res t bet ween the fee t, but wtth the working XKKK surface 

factng h1m. He seated t he punch on the platform above the rtdge at the 
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same angle as Bordes, but wtth the tlp of the punch pointing toward 

hlm , 1nstead of away from him, as Bordes does. This was easter and 

more accurate for him because tt did not require leaning so far forward, 

nd also beoause Crabtree had been doing a similar, but different, blade 

techntquf for the last stx months and had become accustomed to this 

way of working. This position ts more dangerous as the blades detach 

toward the worker, but 1t has the advantage of permitting the worker 

to se1~hat 1s actually happening. Crabtree ftnds that thts variation 

~ permitted him to align the punch on the guiding ridge with much greater 

accuracy and also to actually vtew the blade detachment. Since the 

angle of seattng the core, striking pattern, punch, and rest are the 

~ 
same ln both ways, the eharacter1st1os of the blades are the same~-t-trcr. 

A variant 1s used by Bordes: the blade 1s detach d laterally, inside 

the arch of the foot. If the blow 1s delivered 1n just the right way, 

the blade separates from 
~~~~ 

the oore, but ong 1t. 

Characteristics of Upper Perigordlan Blades: 

At Corb1ac, and other Upper Perigord1an sites, the blades have 

usually a very small butt (the butt being the part of the core striking 

platform whtch ls taken away by the blade): tt can be either a small 

7 .tfo..C
otrcular or sem1-c1rcular surface. or a more elongated one (Ftg~ ~. #6,7,8) . 

' 
But 
~ ~~ 
· the butt 1s wide enough a na 1n that g~se vepy often facettey 
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in the •mousterian way•~~~t~~~ of -pNpa,.,.H0<1 

..gt-the striking pla.tfor~ ·sma.11 flakes, usually when a thick blade 

ls desired. The size of the butt depends< in part_..... on whether the punch 

has been put on the edge of the str1.ktng platform or more "inside" . 

Most of the blades with very small platforms have been made by the 

"promontory technique" , but tt sometimes happens that such a blade is 

detached wtthout this special preparation of the edge , and one should 

not conclude , from the presence of some of these blades in an assemblage , 

LJ that this technique was known to thls culture . 

technique 1s more certain when deduced from the 

The angle of the butt on the ventral slde 

The presence of this 

examination of co~ . 
r-i,a-<>t- 7 

of the blad~ depends , 

for the most part , on the angle of the striking platform of the core . 

But#' here too~ there are freaks . There ts a general ~ f not complete 53' 

absence of era1llure flakes on the bulb and no ftssures radiate from 

the "point of force" in the bulbar part . The dorsal part or the blades 

shows one, two , or sometimes more, longitudinal rtdges . There ls very 

seldom undulations on the ventral side . Most of the time these lades 

are straight , not curved, or very little so. Crabtree attributes the 

straightness of these blades to be the result of ustng a rest , for it 

prevents movement of the core as the blades are detached and simultaneously 

causes force to be exerted at the base of the core when the blow ts 
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del1vered on the upper end ~-ii=s;).,.. Cores not supported by a rest 

w111 produce strongly curved blades. Th1s 1s certa1nly an tmportant 

factor, but 1t seems to F. Bordes that the shaping of the core plays 

also a role . Blades from unldlrect1onal cores are more often curved 

than blades from b1-d1recttonal oores , and , 1n some cases , as satd 

before , the palaeol1thto people made sp~c 1al cores to get perf ect ly 

IL 
stratght blades (F1g . 'l-;#41 . 

These blades are further characterized by the frequent absence 

of undulations and waves of compression , features whtch are character-

lattes of those detached from the core by direct percussion with a hard 

hammerstone . Another d1sttnct feature of the "Corb1ac bladesn is their 

L ~~ 

distal end termtnat1on {Q o f 2) . The end feathers out without removing 

any part of the distal end of the core, tn most cases . Thts ts due , ln 

part , to the rest, or anvll, and can be controlled to a degree by the 

angle at which the punch 1s held . 

At Corblac, where the flint supply was plenttful , and the natur al 

nodule huge , blades are often of large d l menstons.,..Viades over 20 

centimeters (8 tnohes) are very common , and most or them have mo e th n 

10 centimeters (4 lnches) 1n length . But the same technique applies also 

to small cores , g1v1ng two 1nch blades, or smaller ( P.1;.e~ee DaE.t 
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Indirect Percussion Wtthout Rest: 

Crabtree experimented also with a different and less ttrtng 

posttton of the body. He sat on a 11ttle taller stool , placed the core 

on a pad of folded layers of buffalo hide and held it between his knees 

"' ~ 
for both the preformlng of the core and detaching blades ( ). 

~ Thts posttton was more comfortable for him and he was able to make 

~ blades wtth less effort than in the seated posttlon wtth the core between 

n the feet. 

LJ than those 

However, the blades had then an entirely different ch~racter 

made wt th the other technique, for th1s method laolc d the 

solid support, or rest, for the core. 

~ven though the angle of pplied force, the tvpe of blow1 an the 

platform preparation ere the same, the lack of support on the base of 

the core allowed the core to be slightly displaced by the blow, and the 

ft 11--' 
curvature of the blade was more accentuated. Also, the blades did not 

feather out , and they often terminated wtth taktng of a part of the 

dlstal end of the core ("lames outrepassees• 1n French) . This knee-

holding experiment d1d show , however , that fewer blades were broken 

because the leather pad acted as a eushton for the dorsal stde of the 

blades , dampen~he shock. ~ o!J&,bly, this method could not 

produce "Corbiao" type of blades with any regularity . 
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Bordes• observation of th1s technique led him to a sltght 

mod1ficat1on of his own experiments . He tried wrapping the core in a 

cloth , or any soft material (like fur) to lessen the shock and prevent 

the violent propulsion of blades far from the core -(1'hotc :£:,i ) . This , 

which did reduce blade breakage , was an adaptation of an experiment he 

had done tn France , coating the external part of the c ore wtth clay 

" 
whtch gave the same results but was ~ mess M he ideal way , A!!1I-

~ z,r, as already pointed out , ts to be able to regulate the amount of 

force of the blow in such a way to detach but not project the blades . 

Mp&,,) 
This , for practice and repeated experiments wtth the same material . 

our experiments in blademak1ng revealed technological differences 

which were slgnlficant when related to those of the aboriginal . For 

instance, we noted th4t blades made by thls technique of knee-hold l ng 

were slmllar to the Clovis blades illustrated and described by F. E. Green 

(The Clovis Blades , American Antiquity, Vol . 29 , #2 , pages 145- 165 , 0ct . 1963) 

The major dlfference between the Upper Pert.gordian (or Corblac) 

blades and those produced by this technique ts in the degree of curvature 

of the blade and, interestingly enough , 1s the same difference noted 

between the Blackwater Draw blades and blades from Upper Per1gord1an sttes,4 

The Blackwater Draw blades have most of the charaotertsttcs of the Upper 
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Per1gord1an blades, except that they are strongly curved, and so 

rese;mble those made by indirect percussion without rest. 

resermble rather the Aur1gnao1an blades or other cultures for which the 

straightness of the blades was not overly important . The fact that a 

rest is or 1s not used may appear to be a minor technological trait, but, -
1n reality, this pronounced curve in the blade indicates a major difference 

~'19-,n~ 

in '~ ; - From our experiments, strongly curved blades are the 

result of leaving the core free to move when the blow is given on the 

U punch, and flat or gently curved blades result from 1mmob111z1ng the 

core by a support placed at the distal end , the side of the core being 

prepared in such a way that it ts more or less straight itself. It is 

interesting to note that a minor change in technology can cause a major 

change in the type of blades, change which can sometimes serve as an 

archaeological index to determine traditions and/or cultural differences 

1n ttme and space. 

In terms of reproductng the sequence of events 1.n blade making , 

some of the blades from Blackwater Draw represent the ftrst stages of 

blade manufacture. These blades bear on the dorsal side the cortical 

surface of the core, and have a triangular cross section. One of them 

tfb?l 
(Fig. 3,D of Green) seems to show on 1.ts dtstal part the ridge of 

preparation of the core for the first blade. '£his 1ndtcates the 
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aboriginal fl1ntknapper took full advantage of the additional strength 

provided by the single ridge on the dorsal surface. But this first 

blade fell short of taking with it all the rtdge. part of it stayed on 

the core and was taken away only later. Following Green. these blades 

have been used intensively to out and scrape . even the ones wtth cortex 

on one side . These naturally backed knives were already known by the 

.Mousterlans . Other¢ blades from this cache have a t r apezoidal section 

-~111'1.3 
( Fig . 4 , b,e, ~l'. tnstance) and represents blades detached later 

~ from the oore . Th1s technique ts to be dtsttngutshed from blades wtth 

a trapezoidal cross sectton . ~th two ridges occurl:ng on tne dorsal r ace; 

Blades with triangular cross sections are stronger since there ts a 

greater mass of mater1al than occurs on blades with a trapez oidal cross 

section. 

If we mentally reconstruct the core from whtch the curved Clovis 

blades were detached., it would be quite conical with pronounced curved 

blade scars on the stdes . Also , the angle of strlktng platforms, 1n 

relation to the longitudinal axts . would be the same on the core as ts 

' exempltfted on the blades . It is a common practice to :f_orm a regular 

surface on the working face of a core by first removing ~ortex flakes 

and blades . Blades made during preforming to make the surface of the 
" 

core regular , have a functtonal edge and wtth the cortex used as backing , 

\ 
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they serve as excellent knives and cutting implements. Therefore, it 

is not surprising that a caehe of such blades was found; but it is 

impractical to assume that the Clovis peopie defined the sophistic ted 

technique of blademaking and then ceas d detachment after the first 

series of blade removal . It is highly possible that after removing 

series of these curved blades, the Clovis people went on to a rest met hod 

and ultimately produced s t raight r blades. Thi s t hought i s , of course , 

hypothetical but ts certainly substantiated by the Clovis scrapers whi c h 

U g1ve ev1dence of flatter blades , trapezo1dal 1n c ross sec t1on , 

Strongly curved blades are unsuitable blanks for projectile points 

for it would be very difficult to straighten them by flaking both 

surfaces . Further , Clovis projectile points vary in size and form , and 

only the smallest could be de.rived from blades of the dimensions of those 

,C/~r;:, 
fro Blackwater Draw . (James M. Warnica, New D1scoveri~s at the Clovis 

Site , American Antiquity , Vol . 31 , #J , Part 1 , Jan . 1966) . The majori t y 

or Clov1s project1le po1nts~1v from preforms considerably larger 

than the finished artifact . (Distribution of Fluted Points in Arizona , 

Larry c. Agenbroad , K1va , Vol . )2 , #4 , April 1961 , An arly Man Site at 

Big Camas Prairie , South Central Idaho , B. Robert But ler , Vol6 , No . Tebiwa , 

1963 ; Elaphent Hunting in North America , C. Vance Haynes , Jr ., Soi,nt1 f io 

American , June 1966 ; Ancient Man in North Amer ica , H. M. ormington , 1957) 
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The tndtcattons are that most of the Clovts potnts were not derived 

from blades, but rather from large flakes or bifactal blanks formijd 

d1reotly from a nodule or a slab of fltnt, or chert. Therefore, at 

pres nt, one can assume that tn Amerlca, as tn Europe, blademaking 

encompassed a group of technologtcal traits not dtreotly rel ted to 

btfactal projectile potnt manufacture . However, the Clovts blades 

represented 1n the Blackwater Draw cache give an tneomplete picture 

and until more blades and, hopefully , cores are unearthed , many t ch-

~ nologtoal details will remain uncertain . 

Of furth , r note in Greens report ts an illustratlon showing one 

face of a core from a surface collection tn Comanche County, Texas . 

lL ,1,,_j {C/,.3 At- <i' 
(Ame'f'tca'n Anttqutty, Vol . 29,#2, Page 161 , fig . 8 , 1963) . It ts lmost 

duplicate of some cores we produced tn our experiments wtth the Upper 

Perlgordtan technique . It ts a~ untdtrecttonal core, and the blade 

soars indicate that the blades should have been flat, not curved, and 

feathering at their term1nat1on . Thls core seems to show on the 1 ft J 

the lateral flake scars showtng the Corb1ac type pr eparation . The 

blad probably were det ehed wlth a punch, the core belng posed on a 

rest , and probably would show a very slight curviJ;-~ all striking plat-

form~ and unaecentuated bulbs or force . 
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CONCLUSI ONS: 

Indirect percussion without rest resulted 1n typtcal BlaeKwater 

Draw Clovis style blades . However , Bordes points out that when he 

began making blades with the punch technique he did not use a rest and 

did not hold the core between the knees . He posed it on the ground and 

got curved blades wtth un1d1reot1onal cores . So 1t seems that curved 

blades indicate a technique in which a hard , or resili ent rest 1s ~ 

u used, wh11- straight blades indicate a hard rest , and probably also a 

preforming of the core in a slightly different fashion . However , one 

should not conclude, on the base of one or even!. ill blades that such 

or such technique was used , since sometimes it happens thqt one gets 

curved blades with a hard rest , or straight blades wtth a soft rest , or 

no rest at all . 

The presence of Clovis blades 1n the New Jorld does not nece sarlly 

indicate a blade culture , but only an tndustry and the knowledge of 

blademaking . Blades are supj erb outttng lmplements , particularly fo r 

d1smember1ng large game . Upon becoming dulled , they may be modified 

into other assorted tools w1th a minimum of effort . The limited finds 

of whole blades and cores would se m to indicqte a shortage of suttable 

raw material for maklng blades . Blademaking is a conservat1on measure as 
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well as a means of avotdtng transportation of surplus matertal long 

distances from a quarry. 

Blade 1ndustrtes are represented tn many parts of the New World 

from the Arctic to South Amertca . Technologtcally , blademaklng 

encompasses a wtde range of varlattons and modes of detachment , vartous 

fltntknapping tools , methods of applying force such as direct percussion , 

tndtrect percusston, pressure , and any combination of the three . 

n Numerous 

U forming 

techniques and technological traits are represented in both 

and preparatton of the surface prior to removing blades . Last , 

le st, the relationship of techniques to the raw material ts 

involved. 



Since the discovery of the large, thin, precision flaked bifacial implements 

at the Simon Site in Idaho, ~ ~ j~~4or has spent much time experimenting 

with various techniques to resolve this method of thinning. Replicating these 

implements presented a real challenge for they were thinned by the removal of 

incredibly large, rapidly expanding flakes from both faces and all margins. Their 

manufacturing technique was unique because: 

1. The area of fracture of the flake scars on the artifacts is many 
times the area of the transverse section of the artifact. 

2. The amount of force necessary to remove a flake of this dimension 
in relation to the thinness of the implement would almost necessarily 
be too great to detach the flake without breaking the artifact. 

3. The angles of imparted force must be calculated with incredible 
accuracy. 

4. The intensity of the percussor must be calculated to correspond to 
the area to be fractured. 

5. The contact point of the percussor and the impact area of the artifact 
must be diminutive, yet strong enough to withstand the force necessary 
to remove such a large flake. 

All these problems caused me to experiment with various thinning techniques. 

Although the following described method produces replicas of the Simon material, 

I cannot resolve this as the actual technique until further experiments are con

ducted. At the Li ~hic Technology Conference in Les Eyzies (Nov. 1964) , Bordes 

and I had tentatively eliminated a direct percussion technique and also dismissed 

the possibility of a rest. Now, finally, we had a chance to experiment further 

with this type of biface thinning. 

Following is a description of the thinning technique with punch minus rest. 

Thinning of Bifaces; first by Direct and then by Indirect Percussion: 

Indirect percussion with punch technique was further tried for thinning large 

bifacial implements such as knives, lance and spear points, large thin discs, and 

flaked scrapers. This t echnique includes two phases, or steps, of fabrication -

first direct and then indirect percussion. The artifact is first preformed from a 
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large thick flake, or by removing most of the surplus materia l f rom a large nodule 

or r ough mass of quarry mater ial , by direct percussion with an antler billet or 

,A' fl_~ . ; Iv 

hammerstone f itf!td='"J hen l ater r efined with the i ndirec t percuss i on technique (Fig . 23 ) . 

Preforming by Direct Percussion: 

(1) The rough matei1al is placed on the thigh of the left leg which is covered 

with a pad of several layers of buffalo hide . This padding supports the objective 

piece and, at the same time, dampens the shock induced by the percussor. During the 

preforming stage of manufacture, the objective piece is held, not on top, but rather 

on the outside of the l eft thigh ,Pft.. 37: 50), The support provided by the padded 

thigh rel i eves the le f t hand of the entire support of the objective piece and frees 

the hand to manipulate the piece into position to receive the blows of the percussor. 

The pad also protects the left hand from bruises and cuts from the flakes as they 

are detached from the objective piece. 

When maximum t hinning and forming has been accomplished by direct percussion, 

t hen the marginal edges are turned, or beveled. This is done by pressing the edges 

of the ar t ifact on a basalt cobble until the correct angle is •attained. The angle 

i s variable, depending on the form of the piece being worked. Then the longitudinal 

edge is rubbed on t he basalt cobble until the leading edge is slightly rounded 

~);.) 

(J;g 
15). This beveling and gr i nding strengthens the edges so that any part of the edge 

can be used as a striking platform and, therefore, individual platform preparation 

is eliminated during the next step of further thinning the artifact by indirect 

percussion. 

Thinning by Indirect Percussion with Punch: 

(2) Now that the worker has reached the limitation of thinning and forming the 

artifact by the direct percussion technique (1), he further refines the piece by 

l<Att2 
indirect percussion with punch (2) (Pli.ol o ~ ). 

The objective piece is placed on the pad on the inside of the left thigh with 
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its flat side resting on the pad and the leading edge upright for striking to 

detach flakes on the side resting on the left thigh. The knees are pressed together 

to hold the artifact in position. Only the edge of the objective piece is exposed 

to permit the tip of the punch to be placed on the prepared platform part. I find 

that the artifact being supported lengthwise on the leather pad and held firmly by 

the pressure of the thighs has a dampening effect which reduces the amount of 

breakage when detaching large thin, wide flakes. The angle 0£ the punch is 

approximately the same as that used in detaching blades from the core. However, 

unlike the detaching of blades from a core, we are not using a ridge to guide the 

flake removal. Consequently, the lateral edges of the flakes expand. The tip of 

the punch is oriented in alignment with the horizontal axis of the preform at less u tha~ 5 degree .·angle while thinning the sides adjacent to the lateral edges. Thinning 

of the pt:oximal and distal ends is accomplished by placing the t .ip of the punch at 

the same angle as above, but pointed toward the gravitational center of the artifact. 

Gradually, the angle of the punch is increased as flake removal nears the middle of 

the artifact. Flakes will have to terminate in the midsection of the artifact, 

otherwise they will remove the opposite edge. 

The punch is struck a sharp, quick blow with no follow through. If a heavy 

blow is struck with a heavy percussor and a follow through used, the opposite edge 

of the artifact will be removed. For extreme thinning, a caribou antler percussor 

is used because caribou has a flared, flat surface and the blow can be delivered on 

the flat part. This gives a greater contact surface, thereby increasing the accuracy 

of the blow. Because the weight of the artifact is less than a core, the blow is 

modified. The worker strikes the punch a short quick blow with greater velocity 

which prevents undo movement of the artifact. This allows extreme thinning because 

it removes a thin, rapidly expanding flake which will terminate in a hinge fracture 

at the median line of the artifact. The curvature of the flake determines the 

convexity of the transverse section of the implement. Usualiy, one entire margin is 



worked in this manner and then the artifact is reversed and the same technique 

applied, but having the flakes intersect the previously struck flake scars. 

3'-

Thinning a biface with this technique is difficult and requires much experimenting 

to judge the proper intensity of the blow and to dissipate the force before the 

flake travels across the entire surface of the artifact and removes the opposite 

edge. 

on the 

and G. 

This technique produces fla~e scars wnich are very similg to those found 
~.L~ {?bf ~""' =fr,2~ fi ~ .5 

Simon Site mater~al (Tetfwa, Vdl. / ) and Debert bifaces (D. s. Byers/~J 
tq/;'9 

F. MacDonald). 

Indirect Percussion with Foot-Holding: 

This experiment involves the further thinning of a biface which has been 

After this 

initial step, the preform is placed on the ground, or a layer of damp sand, held in 

~ previously preformed with an antler billet and simple direct percussion. 

place by the foot and further thinned by indirect percussion with an antler billet 

and an antler punch. In this instance, the percussor was a splayed section of 

D reindeer antler. 

The platform surfaces of the preform are prepared by beveling and grinding 

the edge to strengthen it to withstand the force to be applied during flaking. Then 

the artifact is placed in a horizontal position with the long edge of the beveled 

side flat on the ground, carefully nested until it is evenly supported by the earth 

or sand. Then the worker kneels on the right knee with the body bent forward. To 

stabilize the body, the left knee is positioned at the left side of the upper chest 

and the left foot is placed on top of the artifact but with the beveled edge exposed. 

Only sl~ght pressure is exerted on the artifact by the left foot, as too much pressure, 

or an irregularity of the support, will cause the artifact to be broken when force 

is imparted to the pun~h. 

The punch is grasped in the left hand by the thumb and fingers and held vertical 

to the long axis of the artifact, but slanted away from the operator at an obtuse 
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angle. The exact angle is determined by the cross section of the artifact and by 

experiment. To fnsure firm seating, the tip of the punch is placed as near as possible 

to the leading edge and yet not into the body of the artifact. If the punch is placed 

too far in from the edge, either an excessively thic1\ flake will be removed or the 

objective piece will break. Also, if the tip of the punch is placed too far inward 

from the leading edge, the platform part of t he flake will expand and a large lunate 

section will be removed from the lateral margin of the artifact, causing malformation. 

Generally, for the first flake removal, the punch is placed on the lateral margin 

at the base of the artifact. This is the strongest part of the artifact and, therefore, 

permits the experimenter to be fairly bold with the first blow without danger of 

causing an unpredictable fracture of the object. This blow will be the criteria for 

further blows and, therefore, one should examine the results t o determine if the 

flake and scar have the anticipated character. If the flake is too short, then the 

angle of the punch may be repositioned to direct the force more inward into the body 

of the implement being fabricated. If the flake is too long, then the angle of the 

punch is held closer to the body of the worker. The amount of force is delivered 

in accordance with the size of flake desired. Only experiment can determine the 

amount of force needed. 

Flakes are removed bilaterally from both margins in this same manner and the 

force is gradually dissipated as the flakes are proportionately reduced in size as 

the thinning process nears the tip of the artifact. When one margin and one face 

has been flaked, then the edge is reprepared for removal of the next series of flakes 

from this same edge but detached from the opposite side. 

Our experiments with this technique were successful and we concluded that it had 

possibilities of having been used aboriginally. However, we felt ·that additional 

experiments were necessary before any definite conclusions could be reached. 

The techniques of foot-holding and knee-holding (previously described) are the 

same, except for the manner in which the artifact is held. The one major disadvantage 

of foot-holding is that the flake is removed from the blind side of the artifact, 
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whereas the knee-holding technique permits instant examination of both flake and 

flake scars. 
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