The Corbiac Blade Technique and Other Experiments
by Francois Bordes and Don Crabtree

In September, 1967, Dr. Francois Bordes and the write; spent two
wesks experimenting with many flintknapping techniques, replicéting
various artifacts, and analyzing and comparing our work to aboriginal
tocls. But our prime concern during this work session was the
replicating of Corbilac blades aﬁd cores, which had been previously
_ defin=d by Bordeé as being a method of detaching blades by indirect
percuseion - with punch and rest. This paper will be pr;marily concerned
with the Corbiac technique of blademaking, but will also include g
dcscrlption’of the thinnling of bifaces Ey first direct and then ir._.___ct
percussion without rest; blademaking by indirect percussion with foot
holding; blademaking by indlrect percussion without rest; and, finally,"
‘a couparison of Clovis blédes and cores tovthe latter technique. Since
this has been our first opportunity to wo?k together uninterrupted.
wa felt we should collaborate and jointly publish our findings and
conclusions on the Corblac technique and other experiments.

Because this paper is p.lmarily concerned with blademaking, it may
be well go consider here the technological aspects of a blade., A personal
(D.C.) definition is: A specia :ed, elongated flake with parallel +~
sub=parallel lateral edges; 1ts length belng equal to,‘or more thar

twice its width. Cross or transverse sections may be elther plano-



triangulate, sub-triangulate. rectangular, trapezoidal, and with one

or more longitudinal crests, or ridges., Typical is trapezoidal. On

the decrzal side of the blade there should be two or more scars of

previously removed blades with force lines and compression rings

indicating that force was applied in the same direction as blade

detachment,

In the gummer of 1966, tﬁe senior author, Dr. Francois Bordes,
excavated an Upper Perigordlan site at qublac in the Dordogne Valley in
Southeast Frahce.. This proved to be a very 1mportant .ind, 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 sméll platforms, denoting a punch technique (later twp
stone punches were found in this site); and a fest was indicated because
the cur%e of the blade was lessened to such a degree that some could
almost be called flat. THe carefully examined the vast quantlties of both
completed tools and those exhausted by uée: and analyzed the flake
debitage which included the toolmakers® discards - rejected either
because of flaws in the stone, miscalculations, or an ?rror 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 who are not familiar with workins stona, it s=ems fittine
to mantion here‘a few points ragarding blade scarg which nmay help inv
analysis. To determine the sequence of blade removal from g core, it is
well £o maks note of the striations found on the lateral marging on the
v

ventral sides of the blades and their Opposite, or negative, duplications

on the lateral margins of the blade scar on the core. T»» striations,

O

¢ minute fissurine, is caused by ths compression of the blade meterial

15 1t 15 removed from the face of the core. Striations are genarally

N

more orvicus on vitreous materials than thesy are on stone of a coarser
texture. IHarginal striations are tangent and oblique to the mareinal
2dr2 and Slgnt upstress toward the proxinal e—2 ~¢ the blade tn the
point of applied force. Only a2 comvlate blade scar Will havs the
striaﬂ@ns on boﬁh sides, or the lateral margins. For example, the last
blade roroved from a core will have striations on the latersl marzins of
Doth tha core and blade. bn the othar hand, a core scar with striations

orn one leteral margin will indicatse that a second blade was removad
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nicn 2liminatad the striations from one edrce of thé{blade gcar on the

O
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Praforming the Core:

Invariably the préforming of the core is the most difficult and
important step of blademaking, and the Corblac technique is no exception,
If the core is not made right, then the blades will either fall to detach;
they will step or hinge fracture; platforms willbc;ush; the end of the
core will be detached, ¥ or the results will not be replice< T s~ennot
emphasize too strongl& the importance of core preparafion‘ ipossible
to remove true 51ades 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 adecuate
size and proper texture 1is selected for the experiment. ‘he
rough material selected will depend on just how large a blade is desired
and, to some deg;ee. on khat is available. S;hge our experiments were
done at my home in Idaho, we used obsidian for.it 1s plentiful here and we
had very little flint. We would have preferr;d to. use the flint of the
Corbiac culture as obsldlgn is considerably more brittle than flint and,.
therefore, more subject to breakage from end shock. However. this sub-

stitution of material did not cause us to vary the é%rbiac technique,

¥blades will vary in thickness; will terminate before reaching
the end of the core; bulb of force will be accentuated; shatter lines and:
fissures will be present; presence of eraillure scars, compression rings -

and undulations,
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7' Since the discovery of the large, thin, precision flaked bifacial

/

mplements at the Simon# 3ite in Idaho, the Junior author has spent much
time experimenting with various techniques to resolve this method of
thinning. Replicating these implements presented auﬂ(real challenge for
they were thinned by the removal of incredidly large, rapidly expanding
flakes from both faces and all margins. Their manufacturing technique

A
was unique because,

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

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

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

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

5. The contact point of the percussor and the impact area of the
artifact must be dimén tive, 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 Simong material, I cannot resolve this as the actual technique
until further experiments are conducted. At the Lithic Technology
Conference in Les Eyzizs (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.

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






























In the 3ummer of 1966, the senior author, Dr. Francois Bordes,

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

Southesast 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 technigue (later two stone punches

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

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

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

exhausted by use; and analyzed the flake debitagswhich included the toolmakers?

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

an error in Jjudgement. Always, the worker nmust either adapt to these con-

ditions and errors and, 1f they are insurmountable, then the plece must be

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

single plece, 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

debitaze is always important for it provides the many stag=zs of development of

toolmaeking, and in this case, the making of both blades and cores.

After a careful analysis of tools, cores and debitage, Bordes e2liminated

both pressure and indir:ct percussion as the blademakineg technique and defined

the manufacturing method as indirsct parcussion with rest. He then spent his



evenings =xpsrimenting with and eliminating various manufacturing methods in

an effort to ultimately resolve the exact Corblac blade and core technlque.

Tvis took much time and hard work, for sach 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 wnhich have definite form, outline and

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

many and the technolozical patterns vary, each retaining multiple diagnostic

traits. B3Secause the core demands very definite techniques for blade

detachmant, 1t 1s consistently reduced in size and changed in form and

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

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

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

ind products such as these would hardly be recognizable as formsr cores,

A larze population of either malformed or otherwlse abandonedl cores usually

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

This papar emphasizes replicating the Corbiac corss and then later comparss,

by rational theory, ths Clovis core styls pertinent to the hlades found

at Blackwater Draw,



Details and description of the Corblac cores to
be insérted here by Bordes

Our duplications of the Corblac cores were generally unifacial but

a few were bi-directional., They ware almost entirely made from =ither

cobbles or ovold lumps of obsidian with outside measurements of from

seven to fourteen inchas befors preforminzg. Aftsr the top of the cobble

was removed to provide a platform area, the overall lenath averagzed between

six and ten inches,

Following is a description of the Bordes experiments of repliceting

Corbiac blades and cores by indirect percussion with rest,



Preforminzg the Core:

Invariably the preforming of the core is the most difficult and
important step of blademaking, and the Corbiac technique is no exceontion.
If the core is not made right, then the blades will either fail to detach;
they will step or hingze fracture; platforms will crush; the end of the
core will be detached; blades will vary in thicknsss; will terminate
beforas rsaching the end of ths core; bulb of force will be accentuated;
shatter lines and flissures will be present; prssence of eraillure scars;
conpression rings and undulations; or the results will not he replicas.

(see fig. 1, 12)
I cannot emphasize too strongly the importance of core praparation./ It
is impossible to remove true blades from an improperly prepared corz and

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

and flaws in the material,
A suitable plece of material, relatively free of flaws, of adequate

size and proper texture 1ls selected for the experiment. (Fig. 1,FPhoto 3)
The size of the rough material selscted will depend on just how larze a2
btlade is desirsd and, to some degree, on what is available. Since our
expariments were done at my home in Idaho, we us=d obsidian for it is
plentiful here and we had very little flint. We would have preferred to
use the flint of the Corblac culturs as obsidian is considesrably more
brittle than flint and, therefore, more sua%ect to breakage from 2nd shock,

tHowever, this substitution of material did not cause us to vary the






platform. Material that is rectansular, blocky and without roundaqd

surfaces is much preferred and more suitable for cors and bladema“inc than

round or spheroild cobbhles. Angular msterial often has natural lonsitudinal

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

as a2 ridge to guide the first blade. If the longitudinal ridze is at

the corner of a rectangular block of flint-like mzaterial, it is ralatively

simple to prepare the propsr platform to facilitate the ramoval of the

first blade. The rectansular shape eliminates elaborate preformine and

Just 2 slicht grindines and polishing »° the corner will readv the vpisce

for blade detzchmant,

However, 1f the cobble is rounded and consequsntly hes no natural

facet, then the worker must establish one, This fac=st 1s ne=d=sd to s=rve

28 the strikine area, otherwise th= bhlow will ricochet from tha pround=d

edze when an attempt 1is made to remove thea first flake. To ranowa tha

first flake from a round=d cobble, the worker uses a n1edium-sized hamrere

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

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

force to detach a flake from the curved surfaczs. The worker hnlds the

hammerstone almost vertical to the roundsd edze of the cobble and strikes

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

working angles for further shaping the core. Usually, only one hreask is
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necessary to elininate this rounded surface and establish ths worting

surfacs for further preparation of the core. (fiz. 2, photo 2) After

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

with 2 hammerstone on a rounded cobblzs to prepare a facset) than the worker

is r=2zdy to establish a ridge,

Preparing the Ridgs:

Lo ereate the first ridge longitudlinally from th2 top to the bhottom

of the core, the workar uses an antler billet and strikes with sufficisnt

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

from the rounded side of the cobble. (Fig. 3) The antler billst and direct

percussion is used for thls flakinz process to prevent the strains and

shatterieg which would result from a harder percussor. ihis is the first

step in a series of flakes to be removed in thls same manner alongz one

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

i1s d=tached, tne cobble is reversed and struck in this same way from the

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

reijoval of the next flake. The worker continuss to striite flakes alternately

on the edgze of the cobble from top to bottom until a ridge is =stablishzd.

(*ir, 4,9,10) An edre, or ridge, made in this manner will he sinuous, or

wavey, {rom the altsrnate flake scars. If the waves are tno accentuated,

then the ridee will not be straight enouzh for blaie removal, Ltharefore,

the crests of the waves are removed by striking with ths antlear hillet
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Jovhedral or evlindrical. The

4

pack, or the side opnosite the working
ey nf o the core, usually retained the n=atural cortex surface. AsS
Lladns wers removed froﬁ the working faée, they created nsw ridres,
cenaine the working face to assume a rounded, polyhedral appearance
Wit Lon~itudinal facets. The working edese of the core top then had
t¥» nnp2arance of a semi-circle. Sometines, we ware successful in
d~5ac1inT 2s many as thirty v able blades from a core, dependineg on

propar application of manufacturing techniques. _ = _,
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=han 3ordes was gilving a demonstration at the Jashington State University
i Fullman, he successfully detached fifty-three blades from a single
nore,  Our cores were abandonsd when the platform surface was exhaustad
and they ware left with very little, or no,.platform surface 3 the core
woa hy this time elongated and half-cylindrical, showine blade scars

o the rounded side and cortex on the other.

\izle of Core Top:
The top of the core is designad to slant at Tass than a Lg dapree

an~ls away from the apex (working edge) a bearing
surface for seating the punch and prevents the tip of the punch fr-m
slivpine and ricocheting from the platform part of the workino face
wa2n the blow 18 dellvéred. Because of the acute qﬁgle at which the

puneh is held, .. ....1d be impossible to rsmove a flake or blade 1if

tha pletform surface slantzd toward the working edce.
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motion of the abr=sive stone across the platform part will rourd the edees and
zive 1t 2 polish=sd appsarance.

If ths core is prepared on both 2nds in the above described mernar and-
blades ar=2 removed from both ends and terminated by feathering at the middle
part o° the core, a bhl-directional core will result which is s ratirm=2g called
bl-polar but which, ir reality, is not. Bi-polarism is the r=sult of force
being delivered simultaneously to the core from both ends,

( Cultural sequence of bi=directional and unifacial coras to be

insert=2d hare by Bordes)

Szatiny the Core on Hest:

dhen the core has been completely preformed and the platform prepared
for the first blade (ridze) removal, it is then placed between the fset on
a resiliant support (FPhotos 17,35) to eliminate shock at the distal and. For
our experim=nts, we used a pine board approximately 2K2X14.(§;§;0;6i$%§§§

Ihe straizntnz2ss of the Corbiac blades is the result of uzinx a rest
for it prevents movement of the cors as the blades are detached and
simultaneously causes force to be exerted at the base of the core when the

: (rhoto 13)

blow is delivered to tne preparsd platform at the upper end of the core,/
Cores not supported on a rast will produce strongly curved blades. Corbiac
blades are further characterized by the absence of undulations and waves of
comprassion « features which are characteristic to those detached fron the

corz by direct parcussion with a hard hammerstone. Another distinct feature

of thes Corbiac blades 1is their distal end termination. (Photo 12) The ends
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1 of contact waz more prolonsed than when a hard blow is

S trored by direct percussion with o hard homasr.

.

Marrinel striations on the ventral ;ides ware not noved on flint
"laiss hut were quite obvious on blodzs of obsidian.  An deviations of
cbvetotnsgs of the ridee, or ridges, caused the blades to follow the
trraonlaritizs and a malformad hlade rasulted fferenti~l resistance
=1+ i the material caused the nrevious blade scars on the core to be
“arient then subsaguent blades would also hg deviant. In some czses, the
11y ¢nald be straisghtened by placine the platform farther back from

the l:adirnr edoe of the core and then increasing the normal anount of
Torcce. fhis detached a thicker blade and thereby strailshtened ths ridse,
If »n imperfection was encount=red on the ridge, it could be r=moved by

datachine o seriss of flakes at this irregular part to straichten the
+ii7e. Some imparfections could not be overcome and then the core had
5o b2 zbandoned,

Should a blade terminate in a step or hinge fracture prior to
conplete detachment, ?hen the core rust bz either abandoned or recovered
“y r210ving the balance of the blade up to this truncation. This is done
by prepa: lng a platform on the distal end of the core and dir-scting the

force,at a reduced velocity, t» intersect, terminate,and dstach the hlade

at the step or hinge fracture. fach error, miscalculation, or imperfectior


















I7 via mantally rzconstruct the core from which th- curved Clovis
oirdes ware detachad, 1t vonld he guits conical with pronounced curvead
plede sear 1o the sides. Also, the onsgle of strikineg pl=tforms, in
re’ation to the lonsitudinal axis, would bz the same on the core as is
2nomrlifisd on the blades. It is 2 common practice to form a reoular
suerince on tne working face cof a core by ffrst removing cortax flzkes
. Bledes made durins preforming to make the surfacz o° the
ccre ragular, have a functional cdge and with the cort=x used as
baclinz, they serve as excellant knivess and cutting implements. Ther=fore,
i1t is ot surprisine that a cachs of such bhlad=s was found; but i+ is
imgractical to assume that tha Clovis people dafined the sophisticated
technijue of blademaking and thsn ceaszd dotachment after the first
serizs of blade removal., It is hizhly possible that after removing =

s2ries of these curved bladzs, the Clovis people want on to a rest
Ky

netnod and ultimately vproduced straightzr blades. This thousht is, of
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» hypothetical but is c=rtainly substantiated .by the Clovis scrapsrs

aiich zive evidence of flatter blades, trapezoidal in cross s-ection.

Str ﬂzlv curvad blades are senerally ansu1tab1° hlans for projectile
point manufacture for it would ha impossible to fla both surfacss

»

wit1out- furthsr acceatuating this curve., Clovis projectile points vary
in siz: and form and only the smallsst could b2 d=rivesd from hlades of

ths Al=snsion of those from Blackwatsr Draw. (James 1. ‘ilarnica, New





















of the thighs has a dampenine =ffect which reduces the awount of
bre-tiave wnen detaching larsme thin, wide Tlakes. The an~vlz of the
purch i soproximately the sarmz as that us=d in detachin~ blades ‘rom
the oo, However?.unlike the dztachin~ of blades from a core, "e ara
not wsing a ridge to guilde the flake removal. Consequently, the lateral
2dm25 nf the flalkes expand. The.tip of the punch is oriented in
~limment with the horizontal axis of the preform st less than L5 dexree
21gle while thinning the sides ad jacznt to the lateral edges, Thinning
07 the proximal and distal ends is accomplished by placinz the tip of the
mansh b the sare angle as above, but pointed toward the sravitational
center of the artifact. Graduzally, the anvle of the punch is increased
18 fla'e removal nsars the middle of the artifact. flakes will hsve to
terwinate in the midsection of ths artifact, otherwise they will remove
the opnosite sdge.

e punch 1s struck a sharp, giick blow with no follow throuch,
It a h=avy blow is struck with a hsavy percussor and 'a follow throuch
used, the opnosite edsge of the artifact will be removed. For extreme

Thimineg, a cari’ atler percussor is us=d because carit 28 a flared,

D

and the blow can »2z delivered on ths flat part. This =ives
=~ 7r=z2tsr contact surface, therzby increesine the accuracy of th= blow.

Zrenuse the weizght of the artifact is less than a cors, the hlor is









frow the np-rator at an obtuss ~vcle. The 2xact angle 1is detarmined

by othz ¢eross section of the artifact and by z2xperiment. To insure

fire 320%int, the tip of the punch is placad as near as possible to

£z 1 ondine edce and yet not into ths body of the artifact. If the

miic 13 vlaczd too far in from the edae, eith?r an excessively thick
"Llair will be removed or the objzctive viscas will braak. Also, if the
io of the punch is placed too far inward from the leadine 2dge, the
Dlatforn part of the flake will expand and a large lunate section will

e oremovad frpm the lateral marsin of the artifact, causine malformation.
szn2rally, for the firét Tlake remowal, ths punch is placed on the
12t>231 morgin at the base of the artiractl This 1s the strongast part
of thiz artifact and, ther=sfors, pzralits the exparinmenter to bhe fairly
"l with the first blow without daneer of causing an unpredictabla
freeturs of the objec 2. Thls blow will be the criteria for

w2r blows and, therefore, onz should examine the results to determine
1f the flake and scar have the anticipated charactzr. If the flake is

-

tro chort, than the angle of the punch may o2 re-positioned to direct the

~

-

“ree morz inward into the body of the implemznt heing febricated. 1If

the flo2 is too lonz, than the ansla of the punch is h=ld clos=r to

the todv of ths worksr. The anount of forcs is deliver~ad in accordance

it the siz2 of flake desired. Only expaeriment can determine the
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