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In September, 1967, Dr. Francois Bordes and the writer spent two 

I week~ expe rimenting with many flintknapping techniques, replicating 

var t ous a rtifacts~ and analyzing and comparing ·our work to abor1g1nal 

t;ocl.s. But our prime concern duri ng this work session was the 

r ~pli cat1.ng of Corbiac blades and cores, which had been previ ous ly 

defined by Bordes as being a . method of de taching blades by indirect 

percussion -with punch and rest. This paper will be primarily concerned 

with the Corbiac ·technique of blademaking, but will also include a 

d.esc irtptton of the thinning of bl.faces by first direct and then 1nd1rect 

pe rcussion without rest: blademaking by in,direct percussion with foot 

holding; blademaking by indirect percussion without rest; and, finally, -

· a comparison of Clovis .blades and cores to the latter technique. Since 

this has been our first opportunity to work together uninterrupted, 

we r~,lt we should collaborate and jointly publish our findings and 

conc lus ions on the Corbiac technique and other experiments. 

Because this paper 1s primarily concerned with blademak1ng, it may 

be Wlil l to conside·r here the technological aspects of a blade. A personal 

(D.C.) de finition is: A specialized, elongated flake with parallel to 

sub- parallel lateral edges; its length being equal to, or more than, 
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triangulate, sub-triangulate, rectangular, trapezoidal, and wtth one 

or more longitudinal crests, or ridges. Typical is trapezoidal • .Q!l 

the dorsa l side of the blade the re should be two or more scars of 

previous ly removed blades with force lines and compressi on rings 

indicating that force was applied in the same direction as blade 

detachment . 

In the ~ummer of 1966, the senior author, Dr. Francots Bordes, 

e1ccavated an Upper Perigordian site at Corbiac in the Dordogne Valley in 

Southeast France. This proved to be a very important find, for the site 

yielded a vast quantity of blades, cores (approximately 1,000), burins, 

and tools 1n various stages of fabrication; as well as broken, aberrant, 

and malformed cores. · There were an estimated 100,000 precision made 

blades with very small platforms, denoting a punch technique (later two 

stone punches were found in this site); and a rest was indicated because 

the curve of the blade was lessened to -such a degree that some could 

almost be called flat. He carefully examined the vast quantities of both 

completed tools and those exhausted by use; and analyzed the flake 

debitage which included the toolmakers• discards - _rejected either 

because of flaws in the stone, miscalculations, or an error in judgement. 

Always, the worker must either adapt to these conditions and errors and, 

if they are insurmountable, then the piece must be discarded. Any one, 
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for those w~ o a re not f amiliar with working stone , it S8ems fitti ng 

to msnti on he r e a f ew points r e garding b l a de scars which may he lp in 

analysis . To det e r mine the seq uence of blade re mova l from a c ore , it is 

ie ll to make note of the striations found on the l ateral margi ns on the 

ventrgl sides of the blades and the ir oppos t~e, or ne gative, duplicat ions 

on the laters l mar g ins of the bla de s car on the core . The stria tions , 

or minute fissurin ~ , is c aused by the c o~pres ston of t he blade mate rial 

a s it ls re~ove d fr om the face of t he c ore . Stria tions a re generally 

moi:·e obvious on vitreous ma teria l s than they a re on stone of a coa rser 

textur e . Margina l striations are tangent and oblique to t he mar g ina l 

ed 3e and s l ant upstrea~ toward the proximal end o~ the b l a de t o the 

p oint of applied force . Only a compl e te blade s car will ha ve t he 

s t riations on both sides , or t he l a tera l marg ins . For exa mple , the l a st 

blade re r o.ved from a core will have st riati ons on the l ate r a l mg,rgins of 

both the core a nd bla de . On t he other hand , a core s car wi th stria ti ons 

on one l ater9. l ma r g in will ind ica te th2, t a s e c ond b l ade i ras rerrioved 
;,, 

~.,e J,o "'~ Tih i ch el i mina t sd the striations f r om one edge of thJ{ blade sca r on t h e 
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or a l l three , of these factors may be involved with any single piece, 

e,,. 
for the re is no exact rep):tition of factors when one is reducing an 

irregular mass of flint to blades or tools. · This is one of the reasons 

why deb1tage is always important for it provides the many stages of 

✓ 

development of toolmaking and, in this case, the making of both blades 
' 

and cores . 

After a careful analysts of tools, cores and debitage, Bordes 

eliminated both pressure and indirect percussion as the blademaking 

technique and defined the manufacturing method as indirect percussion 

wi th r est . He then -spent his evenings experimenting with and eliminating 

various manufacturing methods in an effort to ultimately resolve the 

exact ·corbiac blade and core technique. This took much time and hard 

work, for each experiment . had to include .the many individual stages of 

manufacture . But, ultimately, he was successful in consistently 

reproducing the cores · and blades of this culture. 

Unlike other artifact types which have definite form, outline, and 

functional purpose, cores are variable. The ir form, style, and types 

are many and the technological patterns vary, each retaining multiple 

diagnos ti c tra1 ts. Because the core demands very defi,ni te techniques 

for blade detachment, 1t ts consistently reduced in size and changed in 
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form and character during the intervals of first to last blade 

remova l . Then the exhausted or malformed' core is either abandoned, 

or f urthe r modified into another art ifact; or simply reduced to 

useable flake s with sharp cutt ing edges . ·End products s uch as these 

would hardly be recognizable as former cores. A large population of 

either mal f ormed or otherwise abandoned cores usually indicates an 

abundance of raw material and a blade or blade-tool industry. This 

papf?r emphasizes replicating the Corbiac cores and then later compares, 

by rational theory, the Clovis core style pertinent to the blades . found 

at Blackwater Draw. 

(De t ails and description of the Corbiac cores to be 
inserted here by Bordes) 

our duplications of the Corbiac cores were generally unifacial-

but a few were bi-directional. They w~re,1 almost entirely ma.de from 

e ither cobbles or ovoid lumps of obsidian with outside measurements of 

from seven to fourteen inches before preforming. After the top of the 

I 
cobble was r emoved to provide a platform area, the overall length 

averaged between six and ten inches -. 

Following is a description of the Bordes experiments of replicating 

Corbiac blades and cores by indirect percussion with rest. 



Preforming the Core : 
( 
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I nvariably the preforming of the core is the most diffi cult and 

i mportant s t e p of blademak1ng, and the Corbiac technique 1s no excepti on . 

I f the core i s not made right, t hen the blades will eithe r fail to detach ; 
' 

the y wi ll ste p or hinge fracture ; platforms will crush; the end of t he 

c ore will be detached,* or the results will not be replicas. I cannot 
. [1ij,r> 1---1~) 

✓ emphas i ze too strongly the importanc~ of core preparation. ~ It is impossible 

to r emove t r ue blades from an improperly prepared core and no amount of 

ski l l can overcome poor .preparation or conquer certain strains and flaws 

• t 

in t he materia l. 

A sui t able piece of material, r e latively free of flaws, of adequate 

l1t~ \.') <fUo 3J 
size and prope~ ·texture is selected for the experiment. A The size of the 

rough mat e rial selected will depend on just how large a blade is desired 

and, t o s ome degree , on what is available. Since our experiments were 

done at my home in Idaho, we used obsidian for it is plentiful here and we 

had very little flint. We would have preferred to. use the flint of the 

Corbi a c culture as obsidian 1s consid·erably more brittle than flint and, 

the r efore , more subject tobreakl.;l.ge from end shock. However, this sub-

sti tut ion of material did not cause us to vary the ~orbiac technique, 

*blades will vary in thickness; will terminate be.fore reaching 

the end of the core; bulb of force will be accentuated; shatter lines ' and · 

f issures wi l l be present: . presence of eraillure scars, compr,ession rings 

and undul a tions. 



6 but only to modify it to conform to the material. In thts case we 

c onside red th is good fltntknappt ng pra ctice and probably an aid to 

refining the t e chnique when appli ed to f lint. Always, techniques mus t be 

adapted , or s l i ghtly modified, t o suit the nature of the working material; 

for different textures and hardnesses r equire a variation of techniques. 

For exampl e , becaus.e we were working with obsidian, we had to strengthen 

~ he plat f orm area by grinding, decrease the velocity of the blow, detach 

\ 
thi cker blades, and use a lighter percussor. This ts not always necessary 

when f lint is used. 

After the cobble, or mass, of- material has been s e lected for blade-

making , t he experimenter must mentally orient the proposed core within 

the c.obble. That .is 
7 

he must calculate to economically remove material 

from the mass in order to retain as nearly as possible the ultimate 

size of the nodule and yet properly prepare the core to the desired 

size and s hape. One can never immediately start removing blades from a 

rounded mass and, therefore, the first step of core pr~paration is to 

eliminate the rounded -surface and -establish a working platform for 

preparat ion of a ridge to guide the first blade. 

If t he cobble ts spheroid, an antler billet ts used to percuss the 

natur a l f acet on the cobble to remove a flake and establish a working 

platform, F if the cobble is rounded and cbnsequently has no 
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:natural 

. * ~ ~ fj.Ji:o-3 
f acet, then the worker must establish one. ~ T~is facet is needed 

t o s ~rve a s the striking area, otherwise the blow will ricochet from the 

rounded edge when an attempt is made to remove the first flake . Material 

that is recta ngular, blocky and without rounded surf aces is much preferred 

and more suitabl e f or cor e and blademaki ng than round or s pheroid cobbles. 

Angular materi a l often ha s natural longitudinal ridges which may, after 

slight .modification or unifacial trimming, suffic.e a s a ridge to guide 

the first blade . If the longitudinal ridge is at the corner of a 

rectangular bl ock of flint-like material, i t is relatively simple to 

prepare t he proper platform to facilitate the ·removal of the first blade. 

The rectangular shape eliminates elaborate· preforming and just a slight 

V 

grinding and polishing of the corner will ready the piece for blade 

detachment. 

To remove the first flake from a 

[ med1 um- s 1zed hamme rstone of semi -hard 

r~unded cobbf e, the worker uses a 

{ p,J.,IP~) 
texture. A hammers tone . is necessary 

for shaping a rounded cobble, for the antler billet would not del i ver 

/ 
sufficient f orce to detach a flake from the curved surface. The worker 

holds the hammerstone almost vertical to the rounded edge of -the cobble and 

(-4111 J 
strikes an intense blow~ to remove 

angles for f urther shaping the 

a flake and 

cfido 3 ) \ 

coreff Usually, 

thereby establish working ' 

only one break is necijssary 

to eliminate this rounded surface and establish the wor,king surface for 

fur ther preparation of · the core.J-:J-<flt~) ih~:!s been done (ei~her with 

an ant l-er billet . on -a natural ·facet; or with a hammerstone · 
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on ~ ro~n~ e ~ c obble t o prepare a f a cet) the n the worke r is ready to 

est~blish a ri d~e . 

To create t he first ri d ge lonp;itudinally f rom the t op to the bottom 

of the c ore , the work8 r us e~ a n a ntle r bille t and strike s with suffi c ient 

f orc e on the na tural or prepared facet ( p l a tf orm) to r e move a sin~le 

(:r~') 
fla ke f rom the rounded side of t he c obble . ~ The a ntler billet and direct 

p•; r cuss ion is used for this flaking process to prevent t he stra i ns a nd 

s ~atter i ng whi ch would result fr om a ha rder pe rcussor . This is the first 

ste p in a serie s of flakes to be r emoved in this same manne r a long one 

' {:?1~q) 
mqr g i n of the c obble t o ~stablish a ridg e . A After t he first f l ~ke is 

de t qche d , t he cobble is reversed a nd st r uck in this s ame way from the 

ot h~ r s i d e , using the scar of the first flake as a Piliatform surfa ce for 

removal of the next flal<:e . The worke r continu~~s to stri ke flakes 

a l t ern~t e l y on the edge of t h e coo ble f rom top to bottom unt il a rid s e (1Wf q,q--10) 
is 8s t a blished . l\ An edg e , or ridg e , ma ne in tht s manner wil l be sinuous , 

or ,•rr:i ve y , f rom the alternate fl a .:e s cars . If the waves a re t oo 

a cce n t u a t ed , the n the rid g~ will not b e stra i g h t enou~h for blade re mova l . 

T'~, e re f o r e , the c r e sts of t he waves are r em oved by str i .ki n~ ri th the 

a nt l~ r bi l l e t directly on the c rest s to detach them ~nd , thereby , 

{p)&S) 
s tra i hten the rid ge . ~ Th is ridg e will serve as a gui de for remova l of 
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the first b l a d e . Rem ova l of t he i n i t i a l b l a de (ridge) will c r eate 

t fo l on~ itud ina l r id~es for r e ~ ovq l of a dd itiona l b l a des and s o on 

~tr~L,·c.~ ~ a.r ound ha l f the C-i! eumfrenee of the core . This prepar a tion a nd follow-

throu~h i s of the u t mos t i mportanc e be ca us e t he f or m ~nd s hape of t he 

cor e c ont r ols t h e t ype o f blade deta c hme nt. 

Seve ri n~ t he Top of the Core : 

After t he r i d g e i s formed. , t he n t he top of the c ore is r emove d by 

any one o f t he f ollowing des c r i be d me t h ods : 

1 . 
2 . 
J . 

Stri1d n g the core on a n a nvi l s tone (-q-,Ai r<) 
By d ire ct perc u s si on wi t h a h amme rs t one 
Pre paring a p l a t f orm on t he long itud i na l 
ridg e and then seve ri n.s t he top by ind_ire ct 
pe r cussion with punch t echniq ue . (_ .:t,~ / ;)-) 

Bor des p r e fe r red me t h od 2 , but I f ound tha t Me t h od 3 was easi 0 r a nd more 

a ccurate for me . 

r~ J2--
when a core top i s s e vere d ,Athe an l e of t he b low mu s t be 

c a lcula t e d a nd deli ve red to c r eat e a p l a tf or m area with a n a ngle 

corresponding wi t h the core t ype t o be r ~pl ica t ed . The t op (or pla tform) 

surfa c e of the Corbi a c c ore is 

angle t o t he long a x i s of t he 

se vered to r e s u lt i n l ess 

( :)1~ (!J ,ft) r J,J:in--i.-

c ore . /\ Th i s pla tform ang l e 

tha n a ri p.;h t 

is t he r esu l t 

of the a n g l e a t wh i c h t he forc e t o r e mo ve t he c or e top is d i r e cted a nd 

t11 i s b low must b e in line with t he p r e - e s tab l ishe d ridg e . S i nc e t h e . 
Cor b i a c core i s p repared with a s i ng l e rid g e a nd t hi p l a tform an~le is 

l 8s~ than f ort y- fi ve -de e r ees , _it will be un i f a c i a l a nd not entire ly 
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Polyhedral o r c y lindri c a l. The back , or the side opposite the workin~ 

1~ce o f t he core, usually r e t a ined the natur a l cortex surfa ce. As 

bla des we re removed from t he working f a ce, t hey created new rid ge s , 

c 2 using t he working f a ce to a ssume a rounded , polyhedra l appearance 

wit~ lonRitudina l f a c ets . The work i ng edge of the core top then had 

th8 appe arance of a s emi-c ircle . Some ti me s , we were successful in 

d e ta c hin,q; a s many as t h irty us/a ble blades from a c ore , rlepend.in,'s on 

it s size an~ proper applica tion of manufacturing t e c hniqu e s . Late r, 

when :Bordes was g iving a demonstra tion a t the Washington St a te University 

i n Pul l man , he successfully detached fifty- three blades from a single 

_/' 
c ol'.'e . Our cores were abandoned when t he p l a tform surface was exhausted 

a nd they we re l e ft with very little , or no , platform suiface 1 n fhe core 

was by this time elongated and half- cylind rical, showin~ blade scars 

on t he rounded side a nd c orte x on the othe r. 

An~ l e of Core Top: 

The t op of t he core is d es i gned to slant a t less than a 45 de gree 

t,1~ i?J) f,,Ldo j_ 2-, 

an ~l e away from the apex (wor k ing edge) .~ This provides a be a ring 

surfa ce for seating t he punc h and p revents t he ti p of t he pu n c h fr ~m 

s l i pp ing and ricoche ti ng from t he p l a t.fo rm part of the wor k i n g f a ce 

wh~n t he b low is del ivered . Be cause of the a c ute qngle a t whi ch t he 

punc 11 is held , it would be i 1:ipossible to rem ove a flake or blade if 

t h"! u l a tform surfac e sla nt ed toward the wor l<: i ng edg e . 
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Oth9r cor t ypes , which general l y do not ha ve t he top at t ~ is 

an ~le , overcome the slippa~e of the punch e ithe r by g ri nd i ng ; r8~ ov n~ 

smctll fla!ces to l eave small depressions (bulba r sc8- rs) in which to seqt 

sh •C; nunch ; or by using rough n?.tural er/oded surface . Howe ver , the 

C ,~bi , c c ore shows none of t hese c haracteris tics . 

rl,tf rm Preparati on : 

A s mall hamme rstone is substituted fo r the antler billet to 

isolate the pl~tform area . I solation is a ccomplish3d by holdin~ the 

~arnm9rst one in the ri ht hand; the core in the left hand ; and pressin~ 

an:i thrus ting the hammerstone downward aga inst the top and toward the 

fJ~1s 
out3r edge of t he core above the pre - es t 'ablished ridge / I This a ction 

1ill rem ov~ small flakes from t he l ead ine ed~e without ca usin~ hinue or 

step f r ~ctures . This ope ration i s continued until the cente r of the 

p l a tform is oriented above the ridge and i n li ne with the cente r of t he 

proposed. b l ade . This preparat ion stre ngthe ns the platfo~m part as 

W9ll as re~ OV8S a ny ove rhang . If isol~tion is n ot ciompl~ te , then small 

l ~k3s are remove d fr om the top of the core on each side of t he pl atform 

~r ~a unt il it is prope rly ori ented and isola ted . Note : these l ak~ s are 

e mov91 fr om the top of the core r ath9 r tha n the l ea1ing ed~e . For 

a~ ~itlonal stren gth , the platform i s then abr a ide d on its top by rubbin~ 

V 

~i ~~ ~ gr a nula r s tone other t han a fli nt - like mate ria l • . This dragg i n~ 



motion of the abrasive stone across the platform part will round the 

edge:::1 and give it a polished appearance. 

If the core is prepared on both ends in the above described 

mann(?r and -blades are removed from both ends and terminated by feather-

1ng at the middle part of the core, a b1-d1rectional core will result 

which is sometimes called bi-polar but which, in reality, is not. 

cl el,~e.ru:l 
B1-polarism is the result of force being 8-ttb-j-e-c-t-ed-simultaneously to 

the core from both ends. 

( Cultural sequence of bi-directional and unifacial cores to be inserted here by Bordes) 

Seating the Core on,Rest: 

When the core has been completely preformed and the platform 

12 

pre pared for the first blade(ridge) removal, it is then placed between the 

feet on a resiliant support to eliminate shock at the distal end. For our 

exper1 ments , we used a p1ne board approx1mately 2 X 2 X 14, ( 1'"1,~ ;;~,7··.;S 

The s traightness of the Corbiac blades 1s the result of using a 

rest f or it prevents movement of the core as the blades are detached and 

simul tane ously causes force to be exerted at the base of the core when 
a_ f Y-'/ze.. u; per/3,Hl or~c.ovC, 

the blow is delivered to the prepared platform1 Cores not supported on 

a rest wil l produce strongly curved blades. Corbiac blades are further 

characterized by the absence of undulations and waves of, compression ) / ~ 

\ . 
\ 
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fe at ures w11ich are c har a ct e ri s tic to t hose detac hed fr om t he c ore by 

d ire ct p~ rcussion with a ha rd hammerst one . Another distinct f eature of 

the Cor bia c blade s i s t he ir distal end termina tion . The ends f e~th~r 

out wi thout remo v i ng any pa rt of t he distal end of t he c ore . This is 

due , in part , t o t he rest or anvil and ca n be cont rolle d t o a de g r e e by 

the ans l e a t wh ich t he punch is held . 

The blademake r as sumes a s eated p osition slig htly e levated above 

the c ore ; p l a c es the c ore on t he rest and h olds it tightly between b oth 

( p,tfilff) 
feet . / ( core is posi tione d on t he rest with the s ide to be worked point ed 

V 

away f rom the wor ke r with its dis t a l end support e d by , but ove rhang i ng , 

the edge of the wooden rest . This a llows t he bla des to clear t he p l ank 

and t here by eliminate s breakage . The core is h e ld by t he feet i n almost 

a ve rtical p osition ( or to suit the convenience of t he worker) with t he 

. f (~G. 
lone; itud i n.e. l ri dge

11
away from t h e worke r . This vertical p osition may va r y 

s li ght l y with the worke r ' s p reference . 

Det2 c h i n5 Bl a des : 

The indirect t ool is a cut s e ct ion of 

inc hes long with one end shaped to a blunt 

r e indee r an tler a b out 
/1:,J 

(4-1¼ ~ '; ~ ~75') 
point .t\ It i s p ossible 

six 

t o use 

a stone ·p unc h when working fli n t , but this would not be sat i s f a ctory to 

.br; -H-!e... 
use on ~ more ~i~J:e- materials such a s obsidian . This punch is he l d 

in the l eft hand and its tip plac ed and held on the p l a tform a t a low 

,, 
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a ~le . (exact angle to be calcula ted) 

the 

Using a heavy s e ction of ant l er about fourteen inches lon , for 

(~~ '(1) 
p2 rcuss or ,I) the ri ght hand delivers a blow of sufficient force to 

t he nrox imal end of the pun c h to deta ch the blade . When worki n~ flint , 

a soft hammerstone may be us ed in lieu of t he antler pe rcussor because 

s orrie silic}us rocks are not as bri ttle as vitreous stone . The antler 

punc h as well as the antler percussor a cts as a shock absorbe r and 

causes the force to be de livered more slowly to t he p l atf orm of the 

proposed blade . At present , the re is no means of measuring t he a mount 

of force necessary to remove a blade from a core , for much depends on 

t he t ype and size of t he material and the blade length desi r ed . Since 

· the bl~de is first detac hed at the proximal end of t he core and t hen 

lite r a lly peeled down its face , the amount of force is reduc ed if the 

pla tform is isolated from the core prior to bla de deta chment . A q u ick 

rule of t he thumb me thod . to ~ete r mi ne the ne c essary amount of force is 

to c a lcula te the area on the ventral sid e of the proposed blade tn 

<:J r'YI v lA h 
rela tion to the mate rial and then formula te the amlunt of force ne c essary 

for detac hment . When making blades , t he same material should con-

s isten tly be used, for one be come s a ccust omed to cont rolli n the blow 

V 
on a ~ iven mat 9rial and it may take seve ral days to qorrelate the amount 

and k ind of forc e necessary whe n mat e rial is used whi ch is different in 
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t~xtu r e an~ e l a sticity . Some mq te r i a l s are worked be s t wit h a short 

hi ~h vel oci t y blow with no f ollow t hr ough; wh ile others are be s t 

worke d by u s inP; a slow blow with a heav y p'3 rcus sor and a fol lm-r t h r oun;h . 

Bl 0 1 ~~ l eave t he core a t cons i de r a ble ve locity a nd mu s t be r e cove r ed on 

s o~ type of sb f t , yield i ng ma t e ria l to p r e vent fra ctu r e . 

The n the bla des a r e studi ed and t he ir cha racter compar ed to 

abori '?; i nql ·o l a des being re plica t ed and eac h deta il n ot e d and e va lua t ed . • 

Corb i a c bla de s h a ve very s mall pla tforms with t he an~l e correspondin~ 

t o tha t of t he core b~fore bl~de deta c hment . There is a gene r a l 

absenc e .o f era illure flake s on t he bulb of force and n o fiss ure s r a d i a te 

f r om .the p oi n t of force in . t he b ulba r part . The blades ha ve one or t wo 

lons itud i na l ridges (pe rcenta ge unknown) and the curve i s so sli s ht 

a s to b e a l most fl~t; a nd they a re fre e of undula tions on the ventra l 

~~f · 
s i de . ( Furthe r description Aof b l ades and dimensi ons to be ins e rted 

.e, .. "l.-/~1,a s y •v= ,,..,ra ~ (},o,-,,-/ttt -;,,.~ bf a.di!' !. (,,/~IL c..h 
h e re by :i3orde s) . One c a che ~~ a t Corbia ~ we r e a s much a s 

forty cent i me t e rs long . For our expe ri ments , i ij had n o rough mat e ria l 

lar~e enou~h to a ttempt r eplica ti ons of t ~ is d i me ns ion . Corbi a c b l a des 

A. r e usu~l l y f eathered a nd t e r ~ i na t ed with out r e ~ ovi ng t he d ista l end of 
JJ?: 14; 1'-) 

c ore tf At the proximal end , t he b l 9.de i s t he wi.d t h of t h e p l a tform 

,. 1p,;/u-:t:oJ ,._,. 
a r e a wh l c h i s minute i n rela t ion t o t he size of th~ b l ~de . At eac h 

l 3 te r ~ l p l ~t fo r m mar g in , t he b l a de r a p i d ly ex pa nd s in a cu rve unt il it 
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reaches its width limita tion and t hen r un s lon~itud i nally paralle l to 

th8 opposite e d~e to its termina tion and c an va ry from paralle l to 

In our e x pe rime nts , t he wi d ths of the blade s we r e vari abl e and 

we re controlled by t he form of the wor k i ng f a ce of t he c ore . The more 

attenua t e d the ri dge and the narrowe r t he core , t he narrowe r t he b l ade . 

pµD ' 
The t h ickness of the blade ist c ontrolled by the p osition of t he punch 

a n d the des i g n of t he p l a tform in relati on to the c ore . The nearer the 

✓ 
pu nc h is p laced to t he l eading ed~e of the core , the thi nne r will be the 

trans verse section of t he blade . A blade tha t is triangul a te will have 

the platform oriented in line with t he s i n g le r idge on the core and the 

Q. 

b l a£e tha t is tra p zoida l in transverse section is one tha t has had the 

p l a tform orient ed betweeri t wo long itud i Dal ridge s . The pr oximal en~s of 

the b l a des a re cha racterized by v e r y s mall pla tforms ( relative to t he 

blade s i z e) of a uniform consistency w~ich cannot be r epli cated by 

us i. n-:i; d irec t pe rc ussion and a hamme rstone or bill e t . The s i ze of t h e 

ph itfor ms are the c ontact area of the punch ' s semi - p ointed tip . The 

bulbs of force are not prominent and a r e gene r ally i n l ine with t he 

ventra l surface of t he blade . Also , th e bulbs are s mooth, u sually 

without e r a illure flake s cars and have no s i gns of .s hat ter scars 

r adl~t i ng fr o~ t he po i n t of f orce . These fea tures ind icRte tha t t he 
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inte r va l o cont a ct was more prolonged t han when a hard. blow is 

de7-Lve red by direct perc ussion wi t h a ha rd hammer . 

Ma.re; ina l striations on the ventro.l s ides were not n oted on flint 

hl-ld,,s but we re quite obvious on blan.es of obsid i an . An devi a tions of 

str~i~htness of t he rid g e , or ridge s , caused the · bla des to follow the 

. (j4 JO) 
ir e :?; tJ. l a rities and a malformed b l ade r _sulted . /, If d i fferenti a. l resistance 

Wi'~"iin. the ma teria l caused t he prevtous blA.de scars on the c ore to be 

deviant then subsequent blades would a l so be de viant . In so~e c a ses , the 

rid ,e could be straight ened by placing the p l atform f a rthe r bac k f r om 

the l eading edg ~ of the core and then increasing the norma l amount of 

force . This de t a c hed a t hi c ke r b l ade and thereby straightened the ridge . 

If an i mperfection was enc ountered on the ridge , it could be re~6ved by 

deta chins a seri es of flakes a t t his irregul a r part to stra i ghten t he 

ridise . Some i mpe rfe cti ons c ould. not be ove rcome and then t he core had 

to be a bandoned . 

Should a blade te r mina te in a step or hinge fra c ture prior to 

comp l et e detac hment , t hen t he core must ,be either abandoned or recovered 

by re~oving the bal ance of the blade up t o t h is trunca tion . This is done 

b y prepc1.r/ing a platform on the distal e nd of the co~e and dir~ c ting the 

force ,at a reduc ed velocity , to intersect, t e r minate , and detqch the blade 

/ 

at the s t ep or hinge fracture. Each error , mi s c a lcul~t ion , or i mpe rfectior 
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'n th m0i terial must be considP.red ind i viclu.ally be cause each presents 

·=t •H fferent set of p roblems to the worker . No -9.mount of skill c an 

ov~rc o·,,e some of the problems encountered and then the core must be 

When appraising both abori g ina l and experimental a rtifacts to 

_ esol ve the approximate techniq ue , we would agree on manufacturin~ 

,~ath o~s but our individual expe riments were somewhat d ifferent , yet 

replic9.t ions were almost duplica te . AB previously mentioned , Bordes 

h3d resol ved the manufacturi ng technique of the Corbia c b l ades ; wh ich 

in ol ved a seated posit i on with the core held between the fe et on a r est , 

plac i ng t he punch on the platform above the prepared ridg e at a low 

an~le, and striking away from the body . After Bordes had de monstrated 

this te chnique and I experi mented seve ral times , I found I could 

epl i.c a te Corbiac bla des wt th this technique . Howeve r , it r;ra s more 

coT"l:' ortable for me to · reverse both the vu:,rk ing f a ce of the core and the 

strikine p a ttern . 

I assumed the sittin.:t_; position andplaced the core on the rest 

b8t1ee n the feet wi th its edge clea ring t he support but ~ ith the 

'•rnr ici TIP; f a ce of the prepared ridp;e facing me . Then I. sea ted t he punch 

on the platform above the ridg e a t the same angle preyiously described 

in the Bordes' me thod but with the tip of the punch pointed towa rd me . 
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The velocity of strikin , was not c han3ed , but t he blow was del i vered 

to the punch toward me r a the r than strikinr; away from the body as 

p r s cticed in the Bordes method . This was eas i e r and more a ccurate for me 

be c g use it doe s not require l ~aning so far forward and als o because I 

hsi.d been doing a simi l ar but va ried blademak_i ng technique f or t he last 

stx ·rJonths and had b e come a ccustomed to t his pat t e rn . Th is p ositi on is 

More danger ous tha n the Bordes t e c hni que as the bla des de t ~ch to qard 

t~e ;•ork e r but it has the advan t age of being abl e to se e wha t is a ctua lly 

hapr nin, . Th is slig ht va riati on permitted me to ali gn the punch on t he 

~uiding ridse f it~ much g r eat e r a ccurac y and a ctua lly vi ew the bl8de 

det ~chment . S ince t he ang le of sea ting t he core , striking pattern , 

punch and. re st we re the same in b oth expe riments, t he}te r mination and 

f l a tness of the bla des was much the same . 
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Indirect Percussion Without Rest: 

When the above described position became unduly tiring , I experimented 

wi th a mor e comfortable body posi tion. I sat on a little taller stool, 

placed the c ore on a pad of folded layers of buffalo hide and held it 

between my knees for both the preforming of the core and detaching 

blades . This position was more comfortable ~nd I was able to make 

blades with less effort than in the seated position with the core held 

~p 1J<f> . 
betwe en the feet } However~ the blades made by knee-holding had an 

✓ 
entirely different character than those made by the Bordes• technique 

for this method lacked the solid support of the core. 

Even though the angle of applied force, the type of blow, and the 

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

the core allowed it to be partially projected from the force ' of the 

percuss or and, the ref ore,, the curve of the blades was more accentuated. 

Also, the blades did not feather out and. they often terminated with a 
\ . 

part of the distal end of the core adhering. This knee-holding 

experiment did show, however, that fewer blades were broken because the 

leather pad acted as a c.ushion for the dorsal side of the blades, dampened 
a . .//c vJ (' d.. i-k .,l/...,,CCJ ,J t. (" 'l' .,f r-n Me.... \ )"'Ii ac+e..L 'o l acL~ s. 

the shock and, therefore~ more blades were ee-e~&d ~~ta-e-t. We .concluded 

that this method would not produce the Corbiac type of blade. 

Bordes observation of this technique. did, howev~r, re~ult in 

additional experiments and slight modification of .the Corbiac technique. 
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He t ri -,1 ',vr a pp i n ~ the : cor e in a cloth / \ or a ny soft mgt e ri al , to lessen 

✓ 

-p-ro '-\0'<"1 

the s h oe c a nd p r e vent praject1.o+:1 of th8 bl9.d.es . Tt1ts dirl re('luce blade 

breakage . The i dea l wa y , of course , to reduce br @akage and r emove blades 

inta c t , is to r egulate t he a mount of force of t he blow t o a r a tio wh ich 

wi l l de tach but not p roj e ct t he blades . This skill can only be attained 

by pr a ctice and repeated experiments . 

Our expe riments in blademaki ng revealed technolog ical di ffe r enc e s 

~hi c h were significant when r elated t o those of the aboriginal . For 

ins t ance , we not ed t hat blades made by t his technique we re simila r to 

✓ 
the Cl ovis blades illust r a t ed and described by F . E . Green (The Clovis 

Blades , Ame rican Antiquity , Vol . 29 , No . 2 , page s 145- 165 , 0ct , 1963) 

The major difference betwee n t he Corbi a c blades and thos e p ro1uced 
- I 

)fl • Lyl'.S f 1,,-, 1 o/ 
j {IT 

by t h is technique is ~the 

e "' f>'•) Ir. > ,;. v-.1 e.. 

de g r ee of curva ture of t he blade a nd, -1-• 
this same difference ~ not ed betwee n the Bl a c kv.ra ter Draw 

b l a ~s and t he Corbiac b l ades . The Bl a c l<:v•rater Dr aw bla des had mos t of the 

c har a cteristics of the Uppe r Pa l e olit hi c Corbia c blades , except t he y we re 

stronr: ly c u rved. and they d i d ha ve a m-=i rked. re semblance to those made by 

our inrlirect pe rcussion-without- rest t e chnique des c ribed above • . It is not 

~½e intention of the writer to i mp l y tha t t he re is a me r ~ing of Old and 

New ~orld tic h ni q ue but only para llels in me thods of b l ade det 3chment o The 

/ a c t tha t A. r es t i.s or is not used may appear to be a minor t ecvi.nolog ica l 

tr3lt -but . irt 
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re8.l ity , t h is p ronounced curve in t he bla de c ould ~tw;~lly:, indi cat~a 

m'.l. .j ".)r difference in fabrication . Our exper i ments indicated t hat 

stron g ly curved b l ades are t he r e s u.lt of the c ore movi ng when the blow 

is imparted to the punc h ; and tha t fla t, or gently curved blades , 

; 

result e d when the core was securely i mmobalized and a support us ed a t 

its distal end . It is inte resting to note t hat a minor c hang e in 

technolo~y c an c a use a major te c hnolog ica l trait which c an serve as an 

1 n~e A ~ ---...._, 

a rc h:=teolog ical t ~ to determine invention or tradition and cultura·1 

d i fferen c es in time and spa c e . 

In t erms of r e constructing the sequence of events in blade 

production , i t is e v ident t hat the c a c he of blades fr om Bl a c kwate r Dr aw 

r~pres ent-5 the first sta[#- of blade manufac ture . These bls:.des a re 

char::wte rized by the cortica l surf a ce of t he parenta l materia l on the 

dorsal side and have a triang ulate , trans ve rse cross section . This 

cond itio~ indi c a t e s the abori g inal flint knapper took f u ll ad vant age of 

the addit i onal streng t h provided by the sin~le ridg~ on t he dorsal 

su face a This t e chnique i s to be distingui shed from blades wi th a 

(2.. 

trapezoi dal cros s section wi th t wo ridges occu:r;,,i 11g on the dorsal fa c e • . 

Bl qd8s with tri angular cross sections are stronger sinc e t here is a 

,r o4t3 r mass of material than occurs on b l ade s with a trape zoida l 

cross sect ion . 
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If we me nt a lly recons t r ct t he c ore from whi c h t he curved Clovis 

bl~~en ~ere deta ched , it woula be qu it e conica l wit h pronounced c urved \ 

bl-1..-le scars/m t he sides . Also , t he an6 le of strikins plqtforT'l.s , i n 

e lation to the long itud ina l a xis , wou l d be the s am e I'\ 
on the c ore as i s 

exemplified on t he blades . It i s a common p r a ctice t o form a re gul ~r 

surfa ce on t he working f a c e of a core by f irs t re movi ng cort e x flakJ s 

qnd bl~~es . Bla des made duri ng preforming to ma ce the surfa ce o~ the 

corer~. ul ~r , hive a functiona l e1ge and with the cort e x used as 

baclr. i ncr, , they serve a s exc e 11frn t kn ive s .and cutting i mpl e::nents . The r e fore 1 

it is not surpr i s i ng tha t a c a che of such b l ade s was f ound ; but it is 

i mprac ti cal t o as sume tha t the Clovi s people defined t he soph i sti ca t ed 

technique of b l ademaki ng ~nd then ceased de t~chme nt after the first 

series of b l a de re moval . It is h i ghly poss ible t ha t af t e r r e movt n~ a 

ser i es of t hes e curved b l ades , the Clovis people went on to a r es t 

rneLhoa and ultimately prod uc ed s tra i ght er b l ~de s . This t h ou ~ht is , of 

courss , hypothe t ical but _is c . rt a inly substanti a t ed .by the Cl ovis scrape r s 

w~ic~ ~ive e videnc e of f l a tt er b l ades , trape zoida l i n cross s e ction . 

Str on ly curve1 blades a r e gene r a lly unsuita ble "blanks for pro j ec tile 

potnt manufacture for it woul d be i mpossible to flake bot h surfac ~s 

r•ritviout fLlrther a cce ntuat i ng this curve . Clovis p roj e c t ile point.s va ry 

in siz~ and form and on ly t he smalles t c ou l d be d~ riv~d fro~ b l ades of 

the d l rnens ton of those from Bl a c kwate r Dra.w . (Jame s M. itJ'a r n ica , New 
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DV;cor ~ri es a t t he Clov i s site , American An tiquity , Vol . 31 , No . 3 , Part 

l , Jan . 1 966 ) The majo:::-ity of Clovi s proj e ct ile p oi nts indiC '-'lt e t h-.:i t 

they ~ere de rive d f rom pr eforn s c ons i dera bly l a r ger t ~an t he finished 

/ 

qrtif~ct . (Dis tr i buti on of Fluted Points in Arizona , La rry C. Agenbroa d , 

\ 
Ki vSt , Vol . J2 , No . 4 , Apri l 1 96L~ ; An .C:arly Man S ite a t Big Camas Pr~ie , 

South Centra l I daho, B. Robert Butle r , Vol6 , No?. Tebiwa , 196 3; Elephant 

3:unt i n o; in Nor t h Ame rica , C. Vanc e Ha.ynes , Jr . , Scientif i c Ame r i can , June , 

1 966 , and Anc ient Man i n North Amer ica , H.n. 
,r( 1 

Hormi ngt o~ Mos t of t he se 

Clovis projecti l e points ind icate tha t t hey we re not de rived f rom b l ade s 

6-t/' ())._ 'L 

out r a ther from 1 9.r g e p rimary and s e c ondary flakes or b-y: th0 c ory' Tot)/ 

technique . None bear t he c ha racteris tic ventra l surface of a blade and 

t here a re occas iona l sca r r emnants of t he initia l preformins qh i c h 

i 1d. ic'lte..¢' the, t t he a ctua l p oints we r e macl.e from mat e ria l l arger t h8-n t he 

Clovis b l ade s represented a t 3l a c kwatei Draw . Theref or e , a t pre s en t , 

J 
on~ c9.n assume t hat bla demaking encompassed a sepfr a te P;roup of 

t ec~nologica l traits not r e l a ted to proj ectile poin t manufac ture . 

9' "e,. 

Howev<; r , the Clovi s bl'=tde s r epre s e nt ed in the Bl a c kwa t e r Dra ,r c a c he ~ 
r ,c.· 1-v.rv "'.)O +I-, aT) 

i ncompleteA~ until f uture b l a des and , hope full y ," core s a r e uneart hed , 

many te c hn olog i c a l de t a ils will remai n unc e rta in . 

o_ furthe r n ote i n Greens r eport is a n illus t r a ti on s ~owi n:-c orie 

fac of a core f rom a surfa c e c oll0c tion in Comanc he County , Texas . 

(ti.rne ? i can Antiquity ~ Vol . 29 , No . 2 , Pag e 161 , 1 963 ). This core i s 
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a l mos t,1d.uplica te 'l;-e- cor8s we produc 2d. with the Co r bia c t e chnique . The 

u)e...v- e... 1..,1 ...,ie .~ c ::,. r ,, i nd. ic-'.:l.t e tha t the :-: ame pl a tform and. core prep"l.r 'l tion .:w.;i,s-

used snr , ther::;fore , the bl a des removed from the core s houl d hs.ve been 

comp~rat ive l y fl a t and. feat he r in~ a t their t~ r mina tion . The Texas c ore 

still bears the l a t e r a l fl~ke s ca rs whi ch a re t h~ r esult of orepar i ng 
~!;i~~;;A-r/ ~~~ F 

t~e rid ~e to guide t he f i rst blade . This core is typicql of a Corb i a c 

-~~ 
c orc,,-tand. , 

ha 1 a.,, ;_ 

th ~r 2fore , shoul~fproduc 0 blades tha t ha ve on ly a slight 

curv~ , smal l stri king pla tforms A.nd una ccentua t ed bul bs of force . 

Con ,lus ions : 

The t e c hni que vr i t hout rest r esul ted in t yp ica l Bl a c ln·ra t e r Draw 

Clovis style blades 8nd the Corbiac t e chnique produced cores much the 

sa~e as the core found in Comanche County , Texas . The presence of 

Clo•is bl~des in the New World does n ot ne cessarily indica te a b l ade 

c 11ltur, , but only an industry a nd t he lrnowl edge of b l a dema1cing . Bl ades 

are s upberb cutting i mpl ements, parti c ul arl y for dismemher i ne; l a r 1I;e 

game . Upon becoming dulled , t hey may be modified int~ other assorted 

tool s with a minimum of effort . The limited finds of whole blades and 

cores woul d seem to i nd ica te a short age of s uita ble r aw ma teria l for 
r,1(1k/'17 blo.rl t , 73 \ade..w... b~ 

blv.ds 1:::i0,. 1i;~n~s a c onserv9:ti on measure as well a s a means of avoiding 

-La..+ 1· "I"'\ ".p- ,/ _ca 
transpor~:1/(surplus material...a long distance$ from .t.A-e- qua rry . 

Bl qde industries are represented in many parts of the New ~orld 
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. ro'TI t h e Arc ti c to South Ame r ica . Te c hnolo~ ica lly , b l a.dem-'3.1: i ng 

c~co passes~ wi d e r a ng e of var i a tions and modes of de t a c hment ) various 

flintlrn•lpp i ng t o ols , me t h od s of appl y i n?; f orce '4f such as d ire ct perc us si on , 

in, .i ~e c t pe rc ussion , pressure , and any c ombination of t he three . 

Nu'Tic rous te c hni que s a nd technol og ica l tra its a re repre s e nte d in b oth 

for~ i n and preparation of the surfa c e prior to removing b l ade s . Last , 

,~ 
. ut not least , t he r e l ationshi p of techniq ue t o the r aw mat e ri a l . 
/>11,1;;/ve.L. 



~ ~/ Since the discovery of the large, thin, precision flaked bifacial 

j}. ftftmplements at the Simon,i Site in Idaho, the junior author has spent much 

ti.me 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. 

2. 

4. 

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

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. 

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

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

T~e contact point of the percussor and the impact area of the 
artifact must be dim•nftive, 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 conducted. At the Lithic 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. 
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Thi nnin~ of Bifac es ; first by Direct and the n by Indire c t Percus sion : 

I ndi ~ct pe rcussi on with punch technique wqs furt h~r t ri ed for 

th nnin,q: l a r e.;e b ifa ci a l impleme nts s11ch a s lmives , l a nce and spear 

ooint s , l a r ge thin dis cs, and flaked s crape rs. This technique include s 

two phases , or steps , of f abrica tion - first -¢id ire ct and. then 

,./ 

i ndire c t percussion . The a rtifa c t i s first preformed f r om a l a r ge t h i c k 

f l a1<:e , or b y · removi n~ mos t of the surplus material from a large nodule 

or rou~h mass of quarr y material , by dire c t percussion wi th a n antle r 

bille t or hammers tone ; and the n l ater r e fined with the indirect per-

• r ?)) 
cussi rm t e chnique . (:111° 

Preformi n~ by Direct Percuss ~on : 

(1) The roug h ma t e r i al i s p l a c ed on the thig h of the l ef t l eg 

which i s c overed with a pad of se veral l a yers of buffa lo h i de . This 

padd ing supports the obj e c tive p i ece and , a t the same time , dampe ns the 

shoc k induc e d by the perc ussor . Durin g the p r e forming stage of 

manufacture , the obj e ctive p i e ce i s he l d , not on top·, but r athe r on the 
£0 

c r4hi ?/{) 
outs i de of the left thigh ~ The support provided by t he padded t h i g h 

relieves t he l e ft hand of the entire support of the objective p i e c e and 

fre es t he hand t o manipulate t he p i e ce into posi tion to re c eive th8 blo-·1 s 

of the percussor . The pad a ls o p rote c ts th~ l eft ~and from b r uises and 

cuts f rom the flakes as t hey a re deta c hed from the obje c tive p i e ce . 
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Whe n ma xi mu m thirining and f or mi ne ha s been a ccomplished by 

di.r,:; c t pe rcus sion , then the ma r g ina l e d ge s a re t u rne d , or beveled . Th is 

is done by pressi ng the edges of the a rtifa ct on a basa lt c obble until 

t he correct ang le is a ttained . The ang le is va riable , depending on the 

f or~ o the piec e being worked . Then the long itudinal ed~e is rubbed on 

( f~ IS) 
the b ~salt cobbte until t he l eadin~ edg e is slig htly rounded . ~ T~is 

beve lin~ ~nd gri nd ing :streng thens t he @dges so that any part of t he ed~e 

can be used as . a st r iki ng platform and , t h8refore , individual pla tform 

pre par a tion is eliminated during t he n ext step of furthe r thinning t he 

artifa ct by indirect percussion . 

Th i nnin c:; by Indirec t Perc ussion with Punch : 

(2) Now that the worker has r e a c hed the l imitation of thinnin~ and 

for~ in~ the artifact by the dire ct percussion te c hnique (1), he furthe r 

refi ne s the pie c e by indirec t p e r cussion with punc h (2) . ( f,,~ 3? J 

Tlie objective p i ece i s p lace d on the pad on the ins in.e of the left 

✓ 
t h i ~h ~ ith i ts f l a t side r esting on the p 3d and t he leaning ed ~e upri~ht 

for stri k i n1 to de t a ch flakes on the side . resting on the left thigh . The 

J:me Js ::i.r e p r e ssed together t o hold the artifa ct in position . Only the 

edge of the obje c tive p i e c e is expos e d to pe r mit t he ti p of the punch to 

be p l a c e d on the p repared p l atform pa rt . I find tha t the a rtifact bein~ 

sup~or ted len~thwise on t he l eather pa d a nd he l rl firmly by t he pressure 
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of the th i g hs has a dampenin~ effe ct which reduces t he amount of 

breakac,;e wh n de t a ching l a r ge thin , wide flakes . The angle of the 

punch is approx imately the same as tha t used in de t a c hing b l ades f r om 

the core . Howe v e r , unlike the d e t a c h in~ of blades f r om a core , we a re 

not using a rirlge to gui de the flake re rnova l . Consequently , the l ate r a l 

edges of t he flakes expand . The ti p of the punch is ori ented in 

9. lig nment 
;,;_; 

i ith the horizont a l axis of the pre form a t l ess than 45 degree 

angle while t h inning the sides ad. j a c ent to the l ate r a l edges . Thinning; 

of the proximal and. distal ends is a cc omplished. by plac ing the tip of t he 

punch a t t he same ang le a s above , but p ointed toward. the g r a v itational 

center of the a rtifi ct . Gradua lly , the angle of the punch is increased 

a s fl?,. 1<:e r emoval nears the middle of the art ifa ct . F l akes will have to 

te r minate in the midse c tion of t he arti fact , othe r wise t hey will remove 

the opposite edg e . 

The punch is struck a sharp , quick b low with no f ollow thr ough . 

I f a h ~avy b low is struc k with a heavy perc uss or and ·a fol low throu~h 

used , the oppos i te edge of t he artifact will be r emoved . For ext reme 

0 0 
thinning , a c a ri 1}._U antle r perc uss or i s used because cari ~u has a flared ; 

flat surface and the blow can be delivered on the fla t part ~ This ~ ives 

a gr':!ate r c ont a ct surface , thereby i ncreasin?; the a ccura c y of the blow . 

3':! c a use the we i g ht of the art i fs.c t is less than a car~ , the b lm,r is 
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modi fi ✓ d . The wo~~er s trikes the punch a s hort quick blow with Fr~ ~te r 

ve loci. t y which prevents undo mov eme nt of t he 9.rtifa c t . This al lo·,rs 

e xtrP,,,,.3 t hinning be c a use it r e mov es a thin , r apidly expa nd ing fl a 1rn 

wt ich will termina t e in a hing e fracture at the med i a n line of the 

a rtifa ct . The curvature of t h e f l ake deterT'l ines the c onvexity of the 

trans verse s e ction of t~e implement . Us ua lly , on e e ntire ma r g in i s 

/ 
worked in this manner and then t he a rt ifa ct is reversed a nd the s ame 

tec hni q ue a ppli ed , but havin g the flakes i n ters e ct t he previous l y struck 

fle.l':e s ca r :5 

Thinning a bifac e with t h is te c hniq ue i s dif fic ult a nd requires 

muc h ex-pe rime nt i n s t o j ud6 e t he p r ope r intens it y of the blo1·r a nd to 

diss i pa te the force before t he flak e tra vels a c ross the entire s urfa c e 

of t he a rtifa ct and remove s the oppos it e edg e . This technique produc es 

fl a ~e s ca rs wh ich a r e v e ry simila r to those fo und on the Simon Site 

~at e ri a l (Tebiwa , Vol . · ) and Debert b ifa c es ( D. S . Bye rs and 

G. F . MacDonald ) 
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Ind i rect Percussion with Foot-Holding : 

This expa riment involve s the f urther thinning of a bifa ce wh ich 

, a s bee n p r e viously p reform8rl wi th an antl 8r billet and simple d ire ct 

pe rc us sion . Aft2r t h is initi a l s t ep , the pre form is plac ed on t he 

g r ound. , or a l aye r of damp sancl , h e l d in p l a c e by t he foot and furth~ r 

t h i nnc · by indire ct pe rcussion wi th an ant l e r billet and a n antle r 

punch . In this insta nce , the pe rc ussor was a spl ayed section of 

reindee r antle r . 

~ 
be veling and ~ 

. r)urtri , 
. s 

The p l a tform surface1 of the preform i:-13 pre pared by 

~ he. l'/1/t'td. l-/af:1°4 ' 
~r indin~ the edge to stren g then it to withs t and the force Then the 

a rtifq ct is p l a c ed in a horizontal positi on with t he l ong ed~e of t he 

beve l e d side f l a t on the g round, c a r e fully nested until it i s even l y 

supp orted by the earth or sand . Then the worker kneels on t he ri ght 

kn- e Yith the body bent forward . To stabili ze the body , the l e ft knee 

i s posi tioned a t the l ef t sid e o , the uppe r c hes t and t he l eft foot 

i s p l a ced on top of the artifa ct but with the beveled ~dge expos ed . 

Only s lig h t pressure is exerted on the artifa ct by the l e ft foot , as too 

muc h press ure , or an irregul ar ity of the support , will caµse the 

arti f i ct to be broken when force i s impa rte d to t he punch . 

The punch is g rasped in t he l eft ha nd by the· thumb 8.nd fins ':)rs 

ani he l i v~rtica l to t he long ax i s of t he a rtifa ct , but slanted a way 
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from the op ~r a t or a t an obtuse ang l e . The e xa ct a ng le is de termi ned 

b y the cross section of the artifa ct and by e xperime nt . To insure 

firn seatin~ , the tip of t he punch i s place d as near as possible to 

the l •ad in s e d ~e and yet not i nto the body of the artifa ct . If the 

punc h i s p l a ced too f a r- in from the edg e , eith3 r an excessive ly t hi c k 

lak e will b e re moved or the objective piece will b r eak . Also , if the 

tip of the punch is p l a c ed too far inwa rd from the l eading ed~e , the 

plat form part of t he flake will expa nd a nd a l arg e lunStte secti on will 

be r e~ove d from t he l a t e r a l marg in of the art ifa ct , c ausin~ mal form~tion . 

Gene r a. l l y , for. t he first f l ake r emo val , the punc h is p l a.c ed. on the 

l ate r ~l mStr g in a t the base of t he a rti fact. This is the st ronges t part 

of t he a rt i fact and , t here fore , p2rmits the e xpe riment e r to be fa irly 

b old. i'l ith t he first blow wi t hout da nse r of c a u sing an unpredictable 

fra c tur e of the obj e ct~ pi@ce-. This blor- w.1 11 be the crite ri a for 

furt 1,13 r b lows and , t he refore , one should examine the r esults to de t e r mine 

if t he flake and scar have t he antici pa ted c har a ct e r . If the fla ke is 

t o o short , then the ang le of t he punch may be reo osi_tioned to d ire ct t he 

~orc e mo r e inward into t he body of the i mplement be ing f a bri cated . If 

the fl,::;ke is too long , t hen t he a ng le of the punc h i s held clos3r to 

t he body of the worker . The amount of forc e is de li vere d in a ccord~nce 

~-r i th t he size of flake de s i red . Onl y expe riment c an dete r mtne the 
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amount of fo c e needed . 

rlakes are removed bilate r a lly from both mar g ins in this same 

,r pro r•,-+,"'c,,,d I~ 

m9..nne r and the force is g r adual l y dissipated a s t he flakes~ 

ttr.rr reel.need in size a s t he thi nning proces s nears t he. ti p of the artifact. 

Whan one mar g in and one face ha s been flake d , then the ed~e i s re -

prepared for :removStl of the next serie7of flake s f r om t hi s same edg e 

but detac hed from the oppos ite side . 

Our exper i me nts with t h is te c hniq ue we re successfu.l and we con-

eluded tha t it had possibi litie s of ha vin~ been used aborigina lly . 

However , we fe lt tha t add it ional exp~ riments were necessa ry bef ore any 

defini te c onclu sions c oul d be re a c hed . 

The techniques of foot - hold i ng and knee - h old i ng {previously 

described ) a re the same, exce pt fo r t he manne r in whi ch the artifa ct is 

held . The one maj or d i sadvantage of foot - h oldinr:s is t1-v::, t t he fl0.ke is 

removed from the blind side of the a rtifact , whereas the knee - holding 

technique p~rmits instant examina tion of both flake an1 ~la ke s cars . 



The Corbia c Blade Techntque and Other Experiments 
by Fra ncois Borde s and Don Crabtree 

1 

In September, 1967, Dr. Francois Bordes and the writer spent two 

' we~ks experimenting with many flintknapptng techniques, repiicating 

various art ifacts, and analyzing and comparing ·our work to aboriginal 

tools. But 011r prime concern during this work sesston was the 

replicating of Corbiac blades and cores, which had been previously 
\ 

defined by Bordes as betng a . method of detaching blades by indirect 

percussi on -with punch and rest. This paper will be primarily concerned 

wtth the Corbiac technique of blademaking, but will also include a 

descri ption of the thinning of bifaces by first direct and then indirect 

p1~ rcuss ion with out rest; blademaking by indirect percussion with foot 

l·rold '.Lng; blademaking by indirect percuss 1. on with out rest; and, finally, -

' a oornpar1s 6n of Clovis blades and cores to the latter technique. Since 

this has been our first opportunity to work together uninterrupted, 

we f ~~ lt we should collaborate and jointly publish our findings and 

conclusi ons on the Corbiac technique and other experiments. 

Because this paper is primarily concerned with blademaking, it may 

be we ll to conside·r here the technological aspects of a blade. A personal 

(D.Cu) de finition is: · A specialized, elongated flake with parallel to 

sub- parallel lateral edges; its length being equal to, or more than, 

' twice its width. Cros.s or transverse sections may be either plano-convex, ~ 
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triangulate, sub- triangulate, rectangular , trapezoidal , and with one or 

more longitudinal crests , or ridges . Typical 1s is trapezoidal . On the 

dorsal side of the blade there should be two or more scars of previously 

removed blades with force lines and compression ringsindicat1ng that force 

was applied in the same direction as blade detachment . 

For those who are not familiar with working stone , it seems fitting to 

mention here a few points regarding blade scars which may help in analysis . 

to determine the sequence of blade removal from a core . it is well to make 

note of the striations found on the lateral margins on the ventral sides of 

the blades and their opposite , or negative , duplicationson the lateral margins 

of the blade scar on the core . The striations , or minute fissuring , is caused 

by the compression of the blade material as it is removed from the face of the 

core . Striations are generally more obvious on vitreous materials than they 

are on stone of a coarser texture . Marginal striations are tangent and oblique 

to the marginal edge and slant upstream toward t he proximal end of the blade to 

the point of applied force . Only a complete blade scar will have the striations 

on both sides , or the lateral margins . For example : the last blade removed 

from a core will have striationson the lateral margins of both the core and 

blade . On the other hand , a core scar with striations on one lateral margin 

will indicate that a second blade was removed which eliminated the striations 

from one edge of the previous blade scar on the core . 
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In the Summer of 1966 , the senior author , Dr . Francois Bordes , 

excavated an Upper Perigordian site at Corbiac in the Dordogne Valley in 

Southeast France . Thisproved to be a very important find , for the site 

yielded a vast quantity of blades , cores (approximately 1 , 000) , burins , and 

tools in various stages of fabrication ; as well as broken , aberrant , and 

malformed cores . There were an estimated 100 , 000 precision made blades with 

very small platforms , denoting a punch technique (later two stone punches 

were found in this site) ; and a rest was indicated because the curve of the 

blade was lessened to such a degree that some could almost be called flat . 

He carefully examined the vast quantities of both completed tools and those 

exhausted by use ; and analyzed the flake debitagewhich included the toolmakers' 

discards - rejected either because of flaws in the stone , miscalculations , or 

an error in judgement . Always , the worker must either adapt to these con-

ditions and errors and , if they are insurmountable , then the piece must be 

discarded . Any one , or all three , of these factors may be involved with any 

single piece , for there is no exact repitition of factors when one is reducing 

an irregular mass of flint to blades or tools . This is one of the reasons why 

debitage ts always important for it provides the many stages of development of 

toolmaking , and tn thts case , the making o~ both blades and cores . 

After a careful analysis of tools , cores and debitage , Bordes eliminated 

both pressure and indir~ct percussion as the blademaking technique and defined 

the manufacturing method as indirect percussion with rest . He then spent his 
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evenings experimenting with and eliminating various manufacturing methods in 

an effort to ultimately resolve the exact Corbiao blade and core technique . 

This took much time and hard work , for each experiment had to include the 

many individual stages of manufacture . But , ultimately , he was successful 

in consistently reproducing the cores and blades of this culture . 

Unlike other artifact types which have definite form , 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 demands very definite techniques for blade 

detachment, it is consistently reduced in size and changed in form and 

character during the intervals of first to last blade removal . Then the 

exhausted or malformed core is either abandoned , or further modified into 

another artifact; or simply reduced to usable flakes with sharp cutting edges . 

End products such as these would hardly be recognizable as former cores . 

A large population of either malformed or otherwise abandoned cores usually 

indicates an abundance of raw material and a blade or blade-tool industry . 

This paper emphasizes replicating the Corblac cores and then later compares , 

by rational theory , the Clovis core style pertinent to the blades found 

at Blackwater Draw . 



Details and description of the Corbiac cores to 
be instrted here by Bordes 

our duplications of the Corbiac cores were generally unifacial but 

a few were bi- directional . They were almost entirely made from either 

cobbles or ovoid lumps of obsidian with outside measurements of from 

5 

seven to fourteen inches before preforming . After the top of the cobble 

was removed to provide a platform area , the overall length averaged between 

six and ten inches . 

Following ls a description of the Bordes experiments of replic~ting 

Corbiac blades and cores by indirect percussion with rest . 
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Preforming the Core : 

Invariably the preforming of the core 1s the most difficult and 

important step of blademaking . and the Corbiac technique is no exception . 

If the core is not made right , then the blades will either fail to detach ; 

they will step or hinge fracture; platforms will crush; the end of the 

core will be detached ; blades will vary in thickness; will terminate 

before reaching the end of the core ; bulb of force wtll be accentuated ; 

shatter lines and fissures will be present ; presence of eraillure scars; 

compression rings and undulations; or the results will not be replicas . 
(see fig . 1 , 12) 

I cannot emphasize too strongly the importance of core preparation . / It 

is impossible to remove true blades from an improperly prepared core and 

no amount of skill can overcome poor preparation or conquer certain strains 

and flaws in the material . 

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

size and proper texture is selected for the experiment . (Fig . l , Photo 3) 

The size of the rough material selected will depend on just how lar~e a 

blade is desired and , to some degree , on what ts available . Since our 

experiments were done at my home in Idaho , we used obsidian for it is 

plentiful here and we had very little flint . We would have preferred to 

use the flint of the Corbiac culture as obsidian is considerably more 

brittle than flint and , therefore , more su ect to breakage from end shock . 

However , this substitution of material did not cause us to vary the 
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Corb1ac techn1que , but only to modify it to conform to the material . In 

this case , we considered this good flintknapping practice and probably an 

aid to refining the technique when applied to flint . Always , techniques 

must be adapted , or slightly modified , to suit the nature of the working 

mater1al; for different textures and hardnesses require a variation of 

techniques . For example : because we were working with obsidian , we had 

to strengthen theplatform area by grinding , (Photo 15) decrease the 

velocity of the blow , detach thicker blades , (Photos 12 , 44) and use a 

lighter percussor . (Photos 13 ,17) This is not always necessary when 

flint is used . 

After the cobble , or mass of material has been selectea for blade-

making, the experimenter must mentally orient the proposed core within 

the cobble . That is - he must calculate to economically remove materi al 

from the mass in order to retain as nearly as possible the ultimate size 

of the nodule and yet properly prepare the core to the desired size and 

shape One can never immediately start removing blades from a rounded mass 

and . therefore , the first step of core preparation is to eliminate the 

rounded surface and establish a working platform for preparation of a ridge 

to guide the first blade . (Photo 3) 

If the cobble is spheroid , an antler billet is used to percuss the 

natural facet on the cobble to remove a flake and establish a working 
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platform. Material that is rectangular , blocky and without rounded 

surfaces ls much preferred and more suitable for core and blademaklng than 

round or spheroid cobbles . Angular material often has natural longitudinal 

ridges which may , after slight modification or unifacial trimming , suffice 

as a ridge to guide the first blade . If the longitudinal ridge is at 

the corner of a rectangular block of flint-like material , it ts relatively 

simple to prepare the proper platform to facilitate the removal of the 

first blade . The rectangular shape eliminates elaborate preforming and 

just a slight grinding and polishing of the corner will ready the piece 

for blade detachment . 

However , if the cobble is rounded and consequently has no natural 

facet , then the worker must establish one . This facet is needed to serve 

as the striking area , otherwise the blow will ricochet from the rounded 

edge when an attempt is made to remove the first flake. To remove the 

first flake from a rounded cobble, the worker uses a medium-sized hammer-

stone of semi- hard texture . (Photos 3, 35) A hammerstone is necessary for 

shaping a rounded cobble, for the antler billet would not deliver sufficient 

force to detach a flake from the curved surface . The worker holds the 

hammerstone almost vertical to the rounded edge of the c obble and strikes 

an intense blow (Fig . l , Photo 3) to remove a flake and thereby establish 

working angles for further shaping the core. Usually , only one break 1s 
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necessary to eliminate this rounded surface and establish the working 

surface for further preparation of the core . (fig . 2 , photo 2) After 

this has been done (either with an antler billet on a natural facet; or 

with a hammerstone on a rounded cobble to prepare a facet) then the worker 

is ready to establish a ridge . 

Preparing the Ridge : 
o create the first ridge longitudinally from the top to the bottom 

of the core , the worker uses an antler billet and strikes with sufficient 

force on the natural or prepared facet (platform) to remove a single flake 

from the rounded side of the cobble . (Fig . J) The antler billet and direct 

percussion is used for this flaking process to prevent the strains and 

shattering which would result f rom a harder percussor . This is the first 

step in a series of flakes to be removed in this same manner along one 

margin of the cobble to establish a ridge . (Fig . 4) After the first flake 

is detached , the cobble is reversed and struck in this same way from the 

other side , using the scar of the first flake as a platform surface for 

removal of the next flake . The worker continues to strike flakes alternately 

on the edge of the cobble from top to bottom until a ridge is established . 

(Fig . 4 , 9 , 10) An edge , or ridge , made in this manner will be sinuous , or 

wavey , from the alternate flake scars . If the waves are too accentuated , 

then the ridge will not be straight enough for blade removal . Therefore , 

the crests of the waves are removed by striking with the antler billet 
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d1rectly on the crests to detach them and. , thereby strBi ghten the rtdge . 

(Fig . 5) This ridge will serye as a guide for removal of the first blade . 

Removal of the initial blade (ridge) will create two longitudinal ri ges 

for removal of additional blades and so on aroundhalf the circumfrence 

of the core . This preparation and follow-through is of the utmost 

importance because the form and shape of the core controls the t ype of 

blade detachment . 

Severing the Top of the Core : 

After the ridge is formed , then the top of the core 1s removed by 

any one of the following described methods : 

1 . Striking the cor e on an anvil stone . (Ftg . 11) 
2 . By direct percussion with a hammeerstone . (Photo 22) 
3. Preparing a platform on the longitudinal ridge and then severing 

the top by indirect percussion with punch technique . (Fig . 12) 

Bordes preferred Method 2 , but I found th~t Method 3 was easie r and more 

accurate for me . 

When a core top is severed , the angle of the blow must be calculated 

and delivered to create a platform area with an angle corresponding with 

the core type to be repl1cated . The top ( or platform) surface of the 

Corbiac core is severed to result 1n less than a right angle to the long 

axis of the core . (Fig . 13- 14 , Photo 22) This platform angle 1s the result 

of the angle at which the force to remove the core top is directed a.nd 

this blow must be in line with the pre-established r1dge . Since the 

Corb1ac core is prepared with a single ridge and the platform qngle 1s 

less than forty- five degrees , it will be unifac1al and not entirely 
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.i:- nlyhedra l or c y l i ndrica l. The bac k , or the sid e opp osi t e t he worki no.; 

2 ce o the core , u u a lly r e t a i ned the n~tura l cortex surfa c e . As 

blades were removed from the wor k i ng f a ce, t he y creat ed n e w rid ~e s , 

c etns ino; the work i ng f a ce t o stss ume a rounde d., polyhed r a l appearance 

1iit~ lo gi tUd ina l f a c ets . The work i ng edge of the c ore t op then had 

th0 appe aranc e of a semi-circle . Some ti me s , we we r e s uccessful in 

detqchino; as ma ny as t h irty us f abl e b l ade s from a c ore , d ependi ng on 

P~tf 
i ts size a ~ p r ope r a ppli c a t i on of manufa cturing t e c hn i qu e s ~ La t e r , 

when 3oTdes was g iving a de mons tra ti on a t the Was h i~ gton St a te Uni ver tty 

in Pullman , h e s u ccessfully detached fift y- thre e bla d e s fr om a single 

c ore . Our c or e s were aba ndoned when t he p l a tform sur f a ce was e xhsrns t e d 

an they we re l e ft with very li t tle , or no . pla tform suifa ce ~~tihe core 

was by th i s time elongated and half-cylindrica l, showi ni:,; b l ad e s ca rs 

on t he rounde d s ide and cortex on the ot he r. 

An7,le of Core Top: 

The top of the core is d es i ~ned t o slant a t l es s t han a 45 de g r e e 

c~· 13) r~· 13 
an~ l e away from the apex (work ing edge ).A Th is p rovide s a bear i n g 

surfac e for s eating t he punc h and pre vents t he tip of t he pu n c h fr ~m 

s lippi ng a nd ri coc he ti ng from t he p l a tform part of the wor k i n~ f a ce 

when the b low is delivered . Be cause of the a c ute qngle a t wh ich t he 

~i~\2) 
punch i s he l d , it would be i mp os sib l e to rem ove a flake or b l ade if 

t he u l ~tf o r m surfa c e sla nted t oward t he wor k i ng edg e . 
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Oth .r core t ypes , which~ n e r a llv d o not ha ve t h8 top at t ~ is 

~n ~l e , ove r c ome t he s li ppa~e of t he punch e ither by g ri nd i ng ; re movl n~ 

., ,,nl l f 1a 1rn s to l eave s mall d e pre s s ions (bulbar s c ,g, rs ) in wh i c h to s e g, t 

'.;':~ ym n c h ; or by using rou g h na tur0. l errod.e d surface . Howeve r, the 

Co r bi ~c core shows none of t h e se c hara cteristics . 

Pl 1t f o r m Prepa ration: 

A s m::i:11 hamme r s tone is subst ituted for the antler billet to 

~1-< 
i s ol ~t e the p l atform area . A~ r sol0.tion is a ccomplishe d by ho l ding the 

hsmme rstone in the ri g ht hand ; the core in the l ef t hand ; and pressin~ 

and thrus ting the hammerstone downward a gainst the top and toward the 

out e r e d ge of t he core above the pre - established ri dge . This a ction 

will rem ove s mall flakes from t he l ead in g ed~e without caus i ns hinge or 

s te p fra ctu r es . This ope r a tion i s cont inued until t he cent e r of the 

pla tform is ori ented above the ridge and i n li ne with the cente r of t he 

proposed blade . This prepara tion streng thens t he p l at fo ~m pa rt as 

we ll a s re~ o ve s any ove rhang . If i sol~tion is not ci omple te , t hen s ma ll 

fl ak~ s a re r emove d from the top of the core on eac h side of t he p l atform 

a re3 until it i s p roperly or i e nted a nd isolated . Note : t hese f l a k~s are 

re move1 from the top of the core r a the r tha n the l e a1ing edg e . For 

a1d it ional stren gth , t he p l atform i s then abr a ided on its top by rubbin~ . / 
. ~,~ 

wit h a g r a nular stone other tha n a flint-like ma terial J .Thi s draggi n ~ 
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motion of the abrasive stone across the platform part will round the edges and 

give it a polished appearance . 

If the core is prepared on both ends in the above described manner and 

bl~des are removed from both ends and terminated by feathering at the mt,dle 

part of the core . a bi-directional core will result which is sometimes called 

bi- polar but which . in real ity . is not . Bi-polarism is the result of force 

being delivered simultaneously to the core from both ends . 

( Cultural sequence of bi- directional and unifacial cores to be 
inserted here by Bordes) 

Seating the Core on Rest : 

When the core has been completely preformed and the platform prepared 

for the first blade (ridge) removal . it ts then placed between the feet on 

a resiliant support (Photos 17 . 35) to eliminate shock at the distal end . For 

our experiments . we used a pine board approximately 2X2X14 (Fig . 16 •21 •22 
• Photos 17 . 35) 

The straightness of the Corbiac blades is the result of using 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 

(Photo 13) 
blow is delivered to the prepared platform at the upper end of the core . / 

Cores not supported on a rest will produce strongly curved blades . Corbiac 'ta.< 

blades are further characterized by the absence of undulations and waves of 

compression - features which are characteristic to those detached from the 

core by direct percussion with a hard hammerstone . Another distinct feature 

of the Corbiac blades is their distal end termination . (Photo 12) The ends 
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feather out without removing any part of the distal end of the core . This 

is due , in part , to the rest or anvil and can be controlled to a degree by 

the angle at which the punch is held . 

The blademaker assuses a seated position slightly elevated above the 

core; places the core on the rest and holds it tightly between both feet . 

(Photos 13 & 17) . Core is positioned on the rest with the side to be worked 

pointed away from the worker with its distal end supported by , but overhanging , 

the edge of the wooden rest . This allows the blades to clear the plank and 

thereby eliminates breakage . ·rhe core is held by the feet in almost a 

vertical p~sition (or to suit the convenience of the worker) with the 

longitudinal ridge placed away from the worker . This vertical position may 

vary slightly with the worker's preference . 

Detaching Blades : 

The indirect ~ol is a cut section of reindeer antler about six inches 

long with one end shaped to a blunt point . (Fig . 21 , Photosl3 , 17 , 35) . It is 

possible to use a stone punch w~en working flint , but this would not be 

satisfactory to use on more brittle materials such as obsidian . Thispunch is 

held in the left hand and its tip placed and held on the platform at a low 



an~lc . (exact angle -to be calc u l ated ) 

Using a heavy s e cti on of antler about fourteen inches long for 
~f~) /3;) 7) :,5--

t he pe rcussor ,At he ri g ht hand de l ivers a blow of suffici ent f orce to 

t h e n roximal end. of t he punc h to detac h the bla de . When work i n~ flint , 

a soft harnmers t one may be us e d in li e u of the ant l e r pe rcussor be cause 

s o~e s llicous roc ks are not as b r ittle as vitreous s t one . The antle r 

punch as well as the antle r percussor a ct s as a shoc k absorbe r and 

cause s the force to be de livered more sl owl y to t he p l at form of the 

propos e d b l ade . At present , there i s no means of measuri ng t he amount 

of force neces s a ry to remove a b l ade from a core , for muc h depends on 

t h e type and size of t he material and t he b l ade l ength des ired . Since 

·th e bla de is f irst de t a c hed a t t he proximal end of t he core and t hen 

literall y peeled down its f a ce , t he amount of force is r educ ed if t he 

pla tfor~ is isola te d from t he core prior t o bla de det a c hment . A quick 

r u l e of t he thumb me thod to de t e r mine t he ne c essary amount of fo rce is 

to c a lculate the area on t he ventral sid e of the propos ed blade in 

relation to the mat e ria l and then formulate the ~ of force ne c essary 

for de t a c hment. When maki ng bla des , t he same mqter i a l should con-

sistently be used , f or one become s a ccus t omed to c ont rolli n.~ t h":! blow 

on a g iven mat 9rial and it may take se ve r al days to qorrelate the amount 

and k ind of f orc e ne cessary when mat e ria l i s used whi c h is different in 
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texture and elas11city. Some materials are worked best with a short high 

velocity blow with no follow through; while ethers are best worked by using 

a slow blow with a heavy percussor and a follow through. Blades leave the 

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

yielding material to prevent fracture . 

Then the blades are studied and their characteJtfaompared to abori~inal 

blades being replicated and each detail noted and evaluated. Corbiae bl~des 

have very small platforms with the angle corresponding to that of the core 

before blaae detachment . There is a general absence of eraillure flakes on 

the bulb of force and no fissures radiate from the point of force in the 

bulbar part . The blades have one or two longitudinal ridges (percenta ,e 

unknown) and the curve is so slight as to be almost flat; and thev are free 

of undulations on the ventral side. ( urther description and drawin~s of 

blades & dimensions to be inserted here by Bordes) One ca che found a t Corb1ac 

contained blades which were as much as forty centimeters long . For our 

experiments , we had no rough materi al large enough to attempt replications 

of this dimension . Corbiac blades are usually feathered and terminated with -

out removing the distal end of the core . At the proximal end , the blade is 

the width of the platform area which is minute in relation to the size of the 

blade . At each lateral platform margin , the blade rapidaly expands in a curve 

until it reaches its width limitation and then runs longitudinally parallel to 
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the opposite edge of its termination and can vary from parallel to 

sub-parallel . 

In our experiments , the widths of the blades were variable and were 

controlled by the form of the working face of the core . The more attenuated 

the ridge and the narrower the core , the narrower the blade . I'he thickness 

of the blade is also controlled by the position of the punch and the design 

of the platform in relation to the core . the nearer the punch is placed 

to the leading edge of the core , the thinner will be the transverse 

section of the blade . A blade that is triangulate will have the 

platform oriented in line with the single ridge on the core and the blade 

that 1s trapezoidal in transverse section is one that has had the platform 

oriented between two longitudinal ridges . lhe proximal ends or the blades 

are characterized by very small platforms (relative to the blade size} of 

a uniform consistency which cannot be repl i cated by using direct 

percussion and a hammerstone or billet . he size of the platforms are 

the contact area of the punch ' s semi- pointed tip . fhe bulbs of force 

are not pr1minent and are generally in line with the ventral surface 

of the blade • Also , the bulbs are smooth , usually without eraillure flake 

scars and have no signs of shatter scars radiating from the point of 

force These features indica ~e that the 



int~rv~l of c onta ct was mor e prolonged t han when a hard b low i s 

d.cllvcre d by direct perc ussion Vii th a ha rd hamme r . 

Mnrg i nal st ri a tions on the ventral s id e s were n ot not ed on flint 

b l ad~s but we re quite obvious on blades of obsidian . An devi a t ions of 

str~t~htness of t he rid g e , or ridge s , c a used t he blades t o follow t he 

( 1-f-'1 · d-0) 
irre ~u l ar i t i es and a mal forme d blade r e sulted . A If differenti a l resistance 

i1ri.t'1i11 the :materia l caused t he previ ous blqde s c a rs on t he c ore t o be 

dev i aDt then s ubsequent blades would a l so be deviant . I n so~e c a ses , t he 

ridTe could be strai g h t ened by placin g the p l a tfor m f a rthe r bac k from 

th,~ l ead i n,5 edg e of the c ore and then increasing the norma l amount of 

or ce . j h is detac hed a thick e r bla de and t he reby straight ened t he ridge . 

If an i ~ p . rfe ct ion was enc ountered on the ridge , it could be re ~ oved by 

det'.lch.in?; a seri es of flakes a t t h is irregul a r pa rt t o stra i ghten t he 

1,1 e . S ome i mp e rfecti ons could. not b e ove rcome and then the core had 

to b~ a bandoned . 

Should a blade te r mina te in a step or hinge fra cture prior to 

compl et e de t a chme n t , t hen t he c ore must be either abandoned or recovered 

b y removing the bal a n c e of the b l ade up t o t h is trunca tion . This i s done 

by prepar f ing a p l a tform on the d i s t a l end of t he core and dir~c ting the 

force , at a reduced veloc ity , t o i ntersec t , terminate , and de t q c h the blade 

at the step or hing e fracture . ~ac h e rr or , mi s c a lcula tion , o r i mpe rfe cti oi 



19' 
in the mqterial must be cons i dered individually be c a use each pres ents 

,, different set of p roblems t o the wor rnr . No amount o-r s _ill c crn 

,)V;rco,,1e some o f the problems enc ountered ancl. the n the co:re must be 

d i t~ ca rded . 

~hen appraising b oth aboriginal and e x p~ rimental a rtifac ts to 

. esolve t he approximate technique , we would agree on manufac turin ~ 

, ~t'1orJ s but our indi v idual exp'3r i ments were somewha t d i f ferent , yet 

~ ol i c '-'. ttons were a l most duplicate . As previously me ntioned , Bor di:;s 

h ~d resolved the manufacturi ng technique of t h e Corbi ac blades ; wh ich 

involved a seated posit i on with the core he ld between the fe e t on a r es t , 

placin ~ t he punch on the pla tform above the prepar ed ridg e at a low 

a n ri: le , and striking away from the b ody . Af t e r Bordes had demonstrated 

this te chnique and I expe r i mented sev9r a l times , I found I coul d 

replica t e Corbiac b l a des with this technique . However , it vra s more 

c omfortabl e for me to re verse both the work ing f a c e of the c ore and the ' 

striking patte r n . 

I assumed the s i t t ing position andpl a c ed the c ore on t he rest 

bet~een t he fee t with i ts edge cleari ng t he supp ort but with the 

wor 1i.: i nR; fa ce of the prepared ridg e f'a cing me . The n I. s eated the punch 

on the platform above t he r idg e a t the same angle preyiously described 

in the Bordes' me t h od but with the tip of the pu nch pointed towa rd me . 
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The ve locity of strikin;..~ i:.ras not cha n ~ed. , but the blow 1'78.S delivered 

to t1e punch try1ard me rather than strikin~ away from the body as 

practiced in the Bor des method . This was easie r and. more a ccurate for me 

beca use it docs not require l .aning so far forward and also be cause I 

had been doing a simi l ar but va ried bladema~in~ technique for t he l es t 

six months and had. become a ccustomed to t his pattern . This positi on is 

more dangerous tha n the Bordes te c hnique as t he blades det~c h toward 

the worke r but it has the ad.vantae;e of being able to see what is a ctually 

happening . Th is slig ht vari ation pe r mitted me to align the punch on the 

gu i ding rid~e with much g r eater a ccura c y and actually view t he bl8d.e 

detachment. Since t he angle of seating the core , striking pattern , 

punch and rest were the same i n b oth experi ments, thf ermination and 

flatness of the blades was much the same . 
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Indirect Percussion Without Rest : 

When the above described position became unduly tiring , I expe rimented 

with a more comfortable body position . I sat on a little taller stool , 

placed the core on a pad of folded layers of buffalo hide and held it 

between my knees for both the preforming of the core and detaching blades . 

(Photo 38) £his position was more comfortable and I was able to make blades 

with less effort than in the seated position with the core held between the 

feet . However , the blades made by knee- holding had an entirely dif~erent 

character than those made by the Bordes • technique , for this method lacked 

the solid support of the core . 

Even though the angle of applied force , the type of blow , and the 

pla tform preparation were the same , the lack of support on the base of the 

core allowed it to be partially projected from the force of the p~rcussor 

and , therefore , the curve of the blades was more accentuated . Also , the 

blades did not feather out and they often terminated with a part of the distal 

end of the core adhertng . This knee-holding experiment did show, however , 

that fewer blades were broken because the leather pad acted as a cushton for 

the dorsal side of t½e blades , dampened the shock and , ther~i fore , allowed the 

recovery of more intact blades . We concluded that t i1is method would not 

produce Corbiac type of blades . 

Bordes observation of this technique did , however , result in additional 

experiments and slight modification of the Corbiac technique . 
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He tried wrapping the core in a cloth . or any soft material . to lessen the 

shock and prevent propulsion of the blades . (Photo 17) This did reduce 

blade breakage . The ideal way . of course , to reduce breakage and remove 

blades intact , is to regulate the amount of force of the blow to a ratio 

which will detach but not project the blades . ~his skill can only be 

attained by practice and repeated experiments . 

Our experiments in blademaking revealed technological differences 

which were significant when related to those of the aboriginal . For instance . 

we noted that blades made by this technique were similar to the Clovis 

blades illustrated and described by F. E. Green (T~e Clovis Blade , Ameri can 

Antiquity . Vol . 29 , No . 2 , pages 145- 165 , Oct . , 1963) 

The major difference between the Corbiac blades and those produced 

by this technique is in the degree of curvature of the blade and , interes t ing-

ly enough , isthe same difference noted between the Blackwater Draw blades and 

the Corbiac blades . The blackwater Draw blades had most of the character-

istics of the Upper Paleolithic Corbiac blades , except that they were 

strongly curved and they did have a marked resemblance to those made by 

our indirect percussion without rest t echnique described above . It is not 

the intention of the writer to imply that there is a merging of Old and 

New World techniques but only parallels in methods of blade detachment . The 

fact that a rest is or is not used may appear to be a minor technological 
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trait but , in reality , this pronounced curve in the blade indicates a 

major difference in fabrication . our experiments indicated that strongly 

curved blades are the result of the core moving ~hen the blow is imparted 

to the punch; and that flat , or gently curved blades , resulted when the 

core was securely 1mm.obalized and a support used at its distal end . It 

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

technolog ical trait which can serve as an archaeological index to determine 

invention or tradition and cultural differences in time and space . 

In terms of reconstructing the sequence of events in blade productton , 

it is evident that the cache of blades from Blackwater draw represent the 

first stage of blade manufacture . rhese blades are characterized b y the 

cortica l surface of the parental material on the dorsal side and have a 

triangula te , transverse cross section . This condition indicates the 

aboriginal flintknapper took full advantage of the additional stren~th 

provided by the single ridge on the dorsal surface . This techniq ue is to 

be distinguished from blades with a trapezoidal cross section with two 

ridges occuring on the dorsal face Blades with triangular cross sections 

are stronger since there is a greater mass of material than occurs on blades 

with a trapezoidal cross sectton . 
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I , we m.nt~lly reconstruct the c ore f r om whi c h th e curved Clovis 

bl, s ~ere deta ched , i t woul1 be q uite con ical with pronoun c ed curved 

bl't.'ie scarfn th~ sides . Also , the anc5 le of st ri king pl9.tforrris , in 

r e :i.tion to t he lon~ itud i nal axis , would be the s ame on the core as is 

e.~mplifie d on the blades . It i s a common p r a ctice to form a reg u l a r 

su~ a ce on t he wor k ing face of a c ore by f irs t r emoving cortex flake s 

'l.n.:i b l:i.rles . Bl 3.d.e s made during preforming to make t h~ surfsi.ce o""' the 

core r~gulsr , have a fun cti onal e1g e and with the cort e x used as 

backin~ . they serve as ex c e llant lrn i V8S and cutting i mplements . The r ef o re , 

it is not surpr i sing tha t a c a c he of s uch b l ade s was found; but it is 

i mpracti ca l to as sume tha t the Clovi s people defined the sophi sticated 

technique of blademak ing ~nd then ceased de t ~chm8nt after the fir s t 

series of b l a de r er~ova l . It is hi g hly p oss i b le t hat afte r r emovln~ a 

series of t hese curved blade s , the Clov is people went on to a r es t 

~9thod and ultima tely produced st r ai g hter bl~de s . This t hought i s , of 

course , hypothetical but i s c e rtainly subs tantiated.by the Clovi s s crape r s 

which ~ive ev i dence of f l a tte r b l ades , trape zoida l i n cross s e ction . 

Stron~ly curvad blades are sene r a lly unsuita ble ' b l anks for pro j ec tile 

point manufacture for it wou l d be i mposs i b l e to fla. 1<:e both surf a c s s 

wit~out - f urth~r a ccentuat i n g this curve . Clovi s p rojectile points va ry 

in si z~ and form and on l y the s malles t c ould be d~ riv~d fro~ b l ades of 

the dt rn.~ns ion of thos e from Bl a ckwat e r Draw. (Jame s M. (,Jarnica , New 
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Discoveries at the Clovis site , American Anti.quity , Vol . Jl , No . J , Part 1 , 

Jan . 1966) The majority of Clovis projectile points indicate that they 

were derived from preforms considerably larger than the finished artifact . 

(Distribution of Fluted Points in Arizona , Larry C. Agenbroad , "Kiva" , Vol . J2 , 

No 4 , Apr11 , 1964) ; 1'An Early Man Site at Big Camas Prarie ' , South Central 

" Idaho" , B. Robert Butler , Tebiwa , Vol 16 , No . , 1963 Elephant Hunting in North 

If 

America : c. Vance Haynes , Jr . , Scientific American , June , 1966; and Ancient 

Man in North America" , H. M. Wormington , 1957) Most of these Clovis projectile 

pointsindicate that they were not derived from blades but rath~r from large 

primary and secondary flakes or by a core tool technique None bar the 

characteristic ventral surface of a blade an there are occasional qcar 

remn nts of the initial preforming which indicate that the actual points 

were made from mat9rial larger than the Clovis blades repres,nted qt Black-

water Draw '.L'herefore , at present , one can assume that blade aking 

encompassed a separate group of technological traits not related to project ile 

point manufacture . However , the Clovis blades represented in th- Blackwater 

Draw cache give an incomplete picture so that until future blade and , 

hopefully , cores are unearthed , many technological details will remain 

uncertain . 
Of further note in Greens report is an illustbatlon showing one face 

of a core from a surface collection in Comanche County , Texas . (American 

Antiquity , Vol . 29 , No . 2 , Pages 161-1963) This core is 
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almost a duplicate of cores we produced with the Corbiac technique . The 

blade scars indicate th3.t the same platform and core preparation was used 

and, therefore , the blades removed from the core should have been compar= 

atively flat and feathering at their termination . The Texas core still 

bears the lateral flake scars which are the result of preparing the ridge 

to guide the first blade . This core ls representative of the Corblac 

core and , therefore , should have produced blades that have only a slight 

curve , S"nall striking platforms and unaccentuated bulbs of force . 

Conclusions : 

The technique without rest resulted in typical Blackwater Draw 

Clovis style blades and the Corbiac technique produced cores much the 

same as the core found in Comanche County , Texas . l.'he presence of 

Clovts blades in the New World does not necessarily indicate a blade 

culture , but only an industry and the knowled~e of blademaktn~ . Blades 

are supoerb cutting implements , particularly for dismembertng large ame . 

Upon becoming dulled , they may be modified into other assorted tools with a 

minimum of effort . £he limited finds of whole blades and cores would seem 

to indicate a shortage of suitable raw material for making blades . Blade-

making is a conservatton measure as well as a means of avoiding transportation 

of surplus material long distances fro~ a quarry . 

Blade industries are represented in many parts of the .New world 



. rom the Arcti c to South America . Te c hnolos ically , bladem8.l,:ing 

eY1cor nass2s a wide r an.ge of variations and modes of detachJ11en t various 

lintlmappin ~ tools , methods of appl ying force - such as dire ct p~rcussion, 

indirect pe rcussion , pressure, and any combination of the three . 

Num8rous techniques a.nd. technolog ica l tra its a re represented. in both 

f or~ing and prepa ration of the surface prior to removin blades . Last , 

ut not leas t , the r e l ationship of technique t o the raw materia1:,,-.½ 

~~~--
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Since the discovery of the large , thin , precision flaked bifacial 

implements at the Simons Site in Idaho . the junior author has spent much 

time experimenting with Vqrious 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 expandin~ flakes 

from both faces and all margins . Their manufacturing technique ~as uniqe 

because : 
1 . rhe area of fracture of the flake scars on the artifacts is many 

times the area of the tr~nsverse section of the artifact . 

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

3. ?he angles of i mparted 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 i mpact area of the 
artifact must be dimuntttve , yet stron~ enough to withstand the 
force necessary to remove such a large flake . 

11 these problems caused me to experiment with various thinnin~ 

techniques . Although the following described method produces replicas of 

the Simons material , I cannot resolve this as the actual technique until 

further experiments are conducted . 

Following is a descri ption of the thinning technique with punch 

minus rest . 
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Thi nni~ " of Bi.faces ; first by Direct and then by Indire ct Percussion: 

I ndir~ct pe r cussi on with punch technique was furthe r t ri ed ~or 

thi nin~ l a r g e bifacial i mpl ements such as knives , lance and spear 

~oints , l a rge thin discs , and flaked scrapers . This technique inclu es 

two phases , or steps , of f abr i c a tion - first 1direct and then 

indirect percussion . The artifa ct is first preformed from a l a r ge thick 

fla 1 e , or by· removing most of the surplus mat e rial from a large nodule 

or rou~h mass of quarry mat e rial , by direct percussion with an antle r 

billet or hamme rstone ; and then l ater r ef ine d with the indirect per-

Pr8 ~orm i ng by Direct Percuss~on : 

(1) The roug h mat e r ial i s p l a ced on the thigh of the left leg 

which is covered with a pad of several layers of buffalo h ide . This 

padding supports the objective p iece and , a t the same time , da.mp~ns the 

sock in1uced by the perc ussor . Durin~ the preforming stage of 

manuf a cture , the obj e ctive p i e ce is held , not on top·, but rathe r on the 

c~t1~)1'fo 
outside of the left thi g h .~ The support p rovided by the padded thig h 

reliev~ s the left hand of the entire support of the objective piece and 

frees the hand to mani pul ate t he p i e c e into position to receive th~ blo'·rs 

of the percussor. The pad a lso prote cts t he left hand from bruises and 

cu.t s fr om the flakes as they are detached from the objective pie ce . 



·.1hcn m3.ximum thinni ng and formin g has been a ccomplished. by 

ir~ct percussion , then t he marginal edges a re turned , or beveled . Thi s 

is don_ by pressing the edges of the a rtifa ct on a basalt c obble until 

the correct angle is attained . The ang le is variable , depending on the 

forn of the p i e c e being worked . Then t he longitudina l ed~e is rubbed on 

1. :-: s11· .-:htly round.ed . ~~ Te--~1·.s J ;J.,Cf the basalt cobble until the l ead in~ ed~e ~ ~ , 1 ~ is -

bevel in ~ and g ri nding strengthens t he @dges so that any part of t he ed~e 

can be used as a striking platform and , therefor e , lnd ividual p l at form 

prepa r a tion i s eliminated during t he next s tep of furthe r thinnin~ the 

a rtifact by indirect percussion . 

Thirmin.c.; by Indirect Percussion with Punch : 

(2) Now tha t the worker has r eac hed the limitation of thinnin~ and 

for~ ing the artifact by the direct percuision technique (1) , he further 

refines the p i ece by ind irect perc ussion with punch (2) . ["Mf-1~ ) 

Tlie objective p i ece is placed on the pad on the insicle of the left 

t~i h with its f l a t side r e sting on the pa d and the lead in~ ed~e upri~ht 

for trik in~ to de tach flake s on the s ide resting on the l e ft thigh . The 

knees a re pressed together to hold the art ifa ct in position . Only the 

eQ1e of the obje c tive pie c e i s exposed to permit the tip of the punch to 

b8 placed on the prepar ed platform part . I find tha t t he artifact being 

supnorted len~thwise on the l eathe r pad and held firmly by the pressure 
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of the thighs has a dampenin~ effect which reduc es the a~ount of 

bre ~! a , e wh~n detaching l a r g e thin , wide flakes . The angle of the 

punch is app roximately the same as tha t used in detac hine b l ades from 

the c o ".'e . Howe v e r , _unlike the de t a c h ing of b l ades from a core, r,,re a r e 

not using a rirlge to guide t he flake re m. oval . Consequ ently , the latera l 

ede-es of t he flakes expand . 'rhe ti p of the punch i s oriented in 

qli ~nm nt 1ith the horizontal axis of the pre form a t l ess than 45 degree 

a gle while thinning the sides ad j a c ent to the l ate r al edges . Thinning 

o _ the proximal and d ista l ends is a ccompli shed by pla cing the ti p of the 

punch qt the same angle as above , but pointed toward the gravitationa l 

center of the a rtifa ct. Gradua lly , t he an.c_:: le of the punch is increased 

a s f1 St1ce re moval nears the middle of the a rtifact. Flakes wi l l have to 

termina te in the midsecti on of the art ifa ct, otherwise t hey will remove 

the opp osite edge . 

The p unch i s struclc a sharp , qui c k ,blow wi th no follow throug h . 

I f a h ~avy blow i s st r uck wi th a heavy pe rcuss or and ·a follow throuP,; h 

used , the oppos ite edge of t he ar t ifact wil l be removed . For extreme 

t11.i'minP- , a c a rib~ ntle r percussor is used be cause ca rib~ e.s a fl a red , 

flat surface and the b low c an be delivered on the fla t part ~ This ~ ives 

a greate r c ont a c t surf a c e , thereby increasins the a ccura c y of the bl~ . 

E0c ::i.us8 the weight of t he a rti fact is l ess than a c ore , the blm·r is 
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modi f ied . The wo~~er strik e s t he punch a short quick blow with ~r~ate r 

veloc.it.r which prevents undo movement of t he a rtifac t . This allo·-rs 

extre~e thinning be ca use it r emoves a thin , rap i d l y expa nding flake 

wh " ch wi l l terminate in a hing e fra cture a t the med i a n line of the 

a rtifa ct . The curvature of t he floJce d e t e r mines the c onvexity of the 

t r ans verse s e ction of the implement . Usually , one entire mar g in is 

worl:ed in t h is manner and then the a rt ifa ct is reversed and the s ame 

tec hnique applied , but having the flake s intersect the previously struc < 

Thinning a blfa c e with t h is technique i s d ifficult and requires 

much expe rimenting to judge t he p rope r intensity of the blo1-r and to 

dissipate the force be fore t he flake tra v e ls a cross the entire s urfa ce 

of the a rt i f 8.ct and removes the opposite edg e . This technique p roduces 

fla~e scar s which are v ery simila r to those found on the Simon Site 

··11s.terial (Te biwa , Vol , t,--::11-/1 JC/b..3 ) and Debert b ifa c es ( D. S . Byers and 

.:;. . F . MacDona ld ) 
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Indirect Percussion with Foot- Holding : 

This experiment involves the further thinning of a biface which 

has been previously preformed with an antler billet and simple direct 

percussion . After this initial step , the preform is placed on the ground , 

or a layer of damp sand , held in 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 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 ts 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 . rhen 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 supper chest and the left foot 

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

Only slight 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 punch . 

he punch is grasped in the left hand by the thumb and ftneers 

and held vertical to thelong axis of the artifact , but slanted away 



froir the op3 r at or a t an obtuse angle . The exact angle i s de t e r ml ned 
21f:3,J/ 

by the c ross se c tion of the artifact and by ~xper i ment . To insure 

fi~n seatin ~ , the tip of t he punc h i s placed as near as possible to 

the l1nrlins ed~e and ye t not into the body of the a rtifact. I f the 

uun c h i s p l a c ed too far in from t he edg e , eith3 r an excessively t hi c k 

fl~k3 wi l l be re moved or the ob jective p i e c ~ will break . Also , if the 

t i p of the punch i s p l a c ed too f a r i n war d from the l eadinp; edge , the 

pl~tforrn part of the flake will ex pa nd and a l a r ge luna t e se c tion wi ll 

·'"" r e' oved. from the l a teral marg in of the a rtifact , c a u sin:s malformsi.tion . 

Gene r a lly , fo r t he f irst flake r emova l , the punch i s p l a c ed on the 

lRte·~l mar g in a t the base of the a rti fact . Th is is the strongest part 

of the a rt i fact and , t here f ore , p2rmits t he e xpe riment e r to be f a irly 

bold ~ith t he first blow without dange r of c a using an unpr edictable 

fracture of the ob,ject,i--.:i.re piece . This blow will be t he c riteria for 

fUrt~3r b lows and , therefore , one shoul d examine the results to determine 

if t he f l Rke and s c a r have the a nticipated cha r a cte r . If the fla ce is 

too G 110rt , the n the ang le of the punch may be r e - p os i_tioned to d irect the 

rorc e more inward into t he body of the i mplem~nt being f abrica ted . I f 

the fl~ke is too l on~ , t hen the ang l e of t he punc h i s held closer to 

the bo1y of the wor ke r. The amoun t of forc e is del i ver d i n a cc ordan ce 

vr i th the s i ze of fl a k e desired . Onl ,y expe riment can de t ermine t he 
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amount of force needed . 

Flakes are removed bilaterally from both margins in this same 

mann~r and the force is gradually dtssipated 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 re-prepared 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 con-

clusions could be reached . 

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

are the same , except for the manner in which the artifact 1s held . The 

one major disadvantage of foot - holding is that the flake is removed from 

the blind side of the artifact , whereas the knee- holding technique permits 

instant examination of both flake and flake scars . 
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