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yoos, but)in réalttvjtﬁere 15 to exeet facsimile, - Theke ope duvlicabes dn
Eachnolosical tralts but there 1s no exset duvlieats artifact. . Iike fincary

prints, each 1s distinct and a mould of one artifact, ne reESEsssmmeaatimt Tayn
'Lﬁould not f£1lt the mould of another.. The slements involved: in manufacture

and the -hutian varein of variation is too arest,

flales greater consistency of form. and
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point forms are probably the most consistent

types, but they too vary with the wnhim and needs of the

variabl: blaei »imod f manufacturing is

{

3

and well-=X¥nown examvle of the variation

4
L

Hechal gue Tound the Bigon Kil

=
A

(W]

»

Joe Ben dhicisitte e ild

zd a larmce

3

unbrokzsn
debitas

igus h=se poi Ty sliecht

Variations - y=2t they vary

of the

“

o

enouszh occurencas

oy

"ie

l....l

d 2nd

L

(©)
(o]
N

s

knowlédge regarding

Because .of thzlr unigue moos manufacture

gondition, a thoroach

itiales

ot fdak




demonstrate the rhvthm attalned by the worker %ni then there will as o
greatsr consistency-of flake types: Categories, similarities, and 1lik
sbtributes will show the developnent of patterns whieh will denote the
phages and stages of »the part they played in the dewvelopnznt of arfitaet
hich will iopsatliy assist in the interpretation of ths cultural

traits. Bacause .of these slizght variations and variables, ths flaxzs

should not be appraised individuzally but rathsr by the manifestations of

thelr traits and technigues.
a

AN

I recently had an opportunity to study collections at Idaho State

University, Washington State University, University of Washinzton,

Colorado, National Mussum at Victoria, Canada, Hassuu of

Diemo, California, Southwest Expedition Field School at Vernoa, Arizona,

mseum of Hatural History site at Kersev, Colorado, and the

2 - b s ~ - 4. e =] >y 3 £
traits and techniquss were represented, My personal ravnid-methodl ©
- S -0 i - L 421 g ot 2 i b
surveying flake assemblases was: (1) Sevpsrate the flake parts into

e

categories of abbsrant, ill-formed, and
serve no functional purvose and not of t©

0 - tagh) 2 i 3o ¥
rtifact menufecturs., Than isolate thes

o
H
)

useable or may even shoyr signs of funeti
in rors with the pnlatforms on the proximal end facinz the sorter for

the information psrtaini:

these ends provide the bulk of ng to -technolo:-7z.
(3) Then the nmid-szctions and t distal end of the Tiakss are zrronge
tn g like mammer, (4] The vroximal esds (thosa bhsaring ths vlatforn oo
2ppli=d force) ars then regro by sexregstins those i

plattern ¢iaroetaristics,. Thess charscteoristics sre further axnizins

p
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sreg fall 1mto two ¢lasses -~ Lthe

debitage flakes from artifact manufacture and flakes and blsdes nas

éithay to be used freshly struck or to be modified into tool typss

nd flakes It is.not the inksnbtiond of the
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writer to infer that there is a major cultural difference between
debitaze flake assemblages derived from artifacts pesreussionsd by the
core metliod and those derived from the medification of large I

blad es. Both techniques can be ussd by
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rquv of people 2nd

jt is only important to be able to recognize these techniquses when they

=

make their appearance. However, the core method is a wasteful technigue
"and discards a greater amount of debitage than doss the medification
of a flake or blade. The use of the core zs a source of biades or

flakes is an indication of mans % first economy for it providss quantlitie

of useable flakes either modified or unmodified, whersas the artifact

ey

made by the core- method provides only a single tool and much wasve

o

There are num=rous types of flake specializations.  Hany now

existing in collections have no terminology, yet they could have
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diagnostic value in the interpretation of technonlogica

traits. AL present, the only separation of Tlak

length being

Tachnolozy

node ondl Ehe retinement of projduction,  Une ganaos
separate Tlakss and bledes according to hsther s TTAS
by pressure or percussion oput mist svaliiste the technigques snc even o=
thawe i1l Bea Blending of Torn when shove algne s used to gEnarztie
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for the stons must respond to

any dirvectlon, por

the application of fonce  t

o

This aualiby iy

Known ag isolropism., TFlakineg must include eontrol of the width, length,
and thicknsss of the flake:; and the applied force must follow the
deslresd dlrsction of the worker.

The simplest core form is a2 piece of mat erial bearing a flake
scar. This embryonic stage of core development could go unrecoznized

Rl /
but, -nevertheless, it was able to provide substance for useable flakes,
lMost cores have more than one flake scar which ars usually
characterized by a negative bulb of force at the apex. The renoved
flake retains the platform aﬁd the bulb of force Eut the:scar left on
the core iﬁii ates the order of flalke removal., When a cobble iz s=svesragd
by forée delivered by a hammerstone, the portion bearing the bulb of
force will oe'tha flake part and ths half bearing the negativs bulber
scar will be the core. There is one exception to this rule and this is
the absence of a bulb on either pvart of a severéd edbbla,  Thig is
acconplished by a special téchniquﬁ whith results- in the snli 08 e
cone of force., When the cone is split, both halves will have duplic=te
features, This special technigus occurs rarsly snd is uswally
associated with pebble and cobble industries and core rejuvenation.
Noraally, the-flalte will ba smaller Than he adre POr the pore oot 1o
heavier and nore massive in ordser to vrovide sufficient inertia to
remove the smaller flake.

Sihce beoth zriifacts and eores weay [lake scaps, 1L A8 sonctin=g
difficult to deternine whether it is a2 cors or a tool Hor example: A
ghoanping fodl 18 theweore rempooh ong, undey paviain conditions, cov g
be mistalten for & €orye Or vyice verse, A ease dn point is the so-call
cores trom the Bheon sitel These w-re jdentified by John Haltoff 25
cexhovuated cores ang,; iR feet; colld Be cornfusedi=o= such, @ BlUG, 20 Lo
Les Eyzes confarence, Novsnber, 1964, it was termed by boeth Eurdrean



i3
and American archaeolozists that they were "Piece Hsquiellles", They
are. In fact, a cove toolk but not an exhmisted corel . The nornal con-
ceptlon ofthe core 1s a mass of naterial used for makineg blades and flak
and the residus or remnant of thismass i= the core. A notched projectiila
point couldn't 1look less . 1like & core, yot a core 4t 1s.  Exhausted
_cores, or cores which had the flakinzg operation either suspended or
discontinued, ware somstimes convertad into hammarstonss or uszsd =s
functional tools such as pulping planes. Cores defined as havin:
used as a tool should bs anpraised very carefully before they are typed
e leading edzges should be examined for wear patterns and funciional
scars for sometlmes a simllar surface ls produced by the toolmaker
when prevaring platforms for subsequent flal ke removal, Grinding and

removing the ovarhang left by the last series of faazkef removal are

s

technolozical traits used in certain techniques and could be mistaken

for functional scars or abrasions,

~

Core forms are endlsss, y=t they play an important vart =s a2

disgnostic trait and they demonstrate many technolegical dlffersnces,
When they are worksd down to a small unfamiliar form, many ars difficnlit
to recognize as cores. Some sites are distinctive bscause there is 2
conplete absence of cores, yet the flake discards indicate detachnent
from a core. Generally, this denotes a shortaze of materizl and ths

workarf's need to rsduce the core to thzs last useabls visce of matsri-l,

In this case, flakes and blades will have to be evaluated and the cora

f®)

U

reconstructed from the diagnostic featurss which the flakes and blade

reveal,

Since =21l manstisets arce DY rature lnoisitive vith 2 onat i
2 9 — 3 - - - -~ E 55 4 Vo~ be: | 1.%. 2 EN | e
inborn ursz or motivatlion, a relationshiv bestwsen 2 1lithic techni



counterparts may have a certain amount of similarity. 3Bsfors I nade
my first eolith, I tried to removs useable flakes from a core by
cing @uplece of flint~like material with a small cobble. I used
dirsct free~hand perc“s§104 which skdeh resulted in battering and bru
iﬁg and ultimate shattering of the plece of flint. My core was not

recoznizable and the flakes lacked style and uniformity. However,

several flakes in.this shattered mass had sharp cutting edges and could

have served z2s tool but they would not bs recognized as such by an

-

archaeolosist. I continued using th's method over a considerable period
50 7 s | g -~

of time and occassionally would remove a few good flales Bw studying

the conditions rllcn sccomplishad this removal - such és.the correct
anount of force, the vector of striking angle, the character of the
point of impaét and the surface of the stone on the dersal gide on ©h
flake = I couls £

But these conditions must bs firmly resolved in the mind of ths stom:
worker before he becomes a good eolith maker. These first futile

stune"orki“; sttennts did, howewer, produce flokeg and eores even

Teal - e At o~ - 2 . Sae ) = 55 Pl + =

though any refinenent was sorsly laciklng. Since thege first efforts
oo ~ P - ey - o I~ ~ o x

some forty years azo to successfully remove a flake from a eors,

1ed rezarding the mechanical lawus

Ayt 3, an e F 2 e v~ e A i | A 1 42 PO B a5 e T
pertinent to lsotropic materials and relating them to cCre TyDes,

.11 - 6 A= 2 2. (4 4 2 AY N -~ £ X
Mhen working isotropic nmaterial,lits dinherent nature gauses definite

certzin neonls in time and space. r

: To ecoherently explain corss and flakes one must understand =
{5 havpeninz yhen Torce ig dlrected azainst a mass of Tlintellke =5
Impulsively strikine a steone mass uwill result in a shattering of tos
pisce, but iwhen Tores 1s vproverly =pplisd agsinst a flint-like mass,
objsctive pisce will i fraeture, Howevar o suceesstudly yYenovs shirs



angle change of either the

material from an artifesct, or to detach a flake or blade frem a core,

the worker must control ths dirsction and amount of force. Hz nust

flakes of the desired shape and thiekness Thig is the basis for the

.

many and diverse stoneworkinzg tecnniques. To make cores, blades or

o)

tools, ths worker must dominate the stone by being aware of an

V)

sstic 1imit and providing for future and subseguent

\

controlling its el

()
o
)

flske detachments t¢ in accord. Alloring a flake to step or hing=
fracture will ruin the core or 2rt t1fact. But sometimes, in spite of the
hest of coordination, 8 failure will result from a slight miscalcul=tion,

an undetected flaw in the material, a crushed vlatform, the slightest

0
=
ct
i“.
i'i)
o
Q
ct
o]

r the flaking implement and from

This statement will »robably mest with disagreenent, hovever, minute

menifestation of a lonz line of ancestors, but

new generation tryinz to inprove the product or

75 t",q o ano P ay
: Sl S R g e R O g
n a short time, an apt end

W.PS. moTe = Magke add para. Jrom o p. 59 el o T8

Followinz is a list of voints to be followed in flake anslysis:
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1. Naterisal identifﬁication
2. Texture of materiasl
3. Material altered by thermal treatment

,.-4., relation of material to flakes

1

.- ‘5. The amount of applied force

P

/
3

/- 6. The kind of applied force

' 7. Metheds of applyling force
~~~~~~~~~~ MERCSOIOR " e e g e R e

« 28, Throwlng on anvil C?f -'wc;: :
248, 8triking on anvil
#710. Hammerstone (free hangd)
;)/il. Hammerstone ( with rest)
12, pHammerstone ( with rest and clamp)
2-13. Hammerstone ( with rest , bipolar)
14, Hafted hammers ( free hand)
15, Hafted Hammer {with rest)
/-16., Billetts or rods ( frechand)
V/IT.Billets ( with punch)
bié.B 1llets with punch and rest(

7~
£19. Billets( with punch rest and clamp)
/

.20, Hammerstens  with punch ( free hand{

- e
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/ Lo = -
4 21, Hammerstone with punch and reat .-

; JEe S \‘\‘ \1‘;!

22, .Hamrerstone with punch , rest and Sh%iﬁ
?23. Indirect ( harmmer #Ad{résE) free band
24,Irdirect ( hammer and rest)

fﬁgs. Indirect with fixed punch

v,

26. Pressure (free hand) Unhafted
%1 p ressure ( free hand) hafted

28 28. Pressure ( with rest)

2

) 4 1!
/z,r 44,Mt4;:""f[ /?/ gL

¢ 28’Pressure mu¢f*fiyed\pﬁngh

2~ 29, Pressure with rest and clamp

.30, Préssure with short crutch

#2317, Pressure with tong eruteh

if%g; pressure ( notched tool)

. Pressure
05, Lever and fulcrum

A ""
- 4.—lf/ ¥ /; B

4 34, pressure Fﬁﬁgerwwejd“ v

7-db, Pres sure on anvil

~aoRe FTesRire. on anv: o
= e . A -l e
. /‘ :‘:;//y s )—(",,/:a"¢,»* e A T s i
)J56 Implement used ‘to detach the flalke
*37. Size and weight of flake
1387 Primary flakes (cortex)
= 7 H
q .
£ s

/38, Seccndary flakes
QS@. Flakes with pronounced undulations or waves

4?. Flekes with 1little or no waves
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(1) Materisl Identification:

A basic step in the aspraisal of flake assemblages 1s an

)
¥

evaluation of the lithic material. Postulate how far the material is

T

nat

ay

from-its original source. re its diagnostic gualltlies? How

W

03
=

rigal

)
~
w
%)
)
o

does it oomparé Lo . mat romn other well-¥knoiun sources?

et
4
Q
Bt
i
=3
5]
b
bl
&
B J

ed in the occuvzation site? Sometimes the material

= . . . 4 . 2
Sourse mav be identified by the outside surfaces found on the dorsal sije

)]
0]
o

varieties are represen

»of the primary flakes. This natural surface m2y denote bruising, abradir
énd cratering which is typical of 2lluvium. Natural surface can gzive
a clue to whether the material was quarried or i may show natural breaks
of ledgzes, lodes, fault zones, bsaring the mold markings of the vesicular

¢avity. Organie replacements will indicate that the material forme

on flakes which may indicate material occurrence and may aid in locating
the source. Detalled studies of material whiech was used in ths lithic

industries holds ruch information rezarding the movements of man throuzh

time and svpace for generally material besrs inpurities which are

Even thoush cultural ol ' o7ids
characteristic to that material alone. e e
type of study could ultimately aid in resolving mans transoporting
materials and the route of travel from their original source to their

——
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ST, determining the quality of the nmodes of nanufacturing,
The quality of the artifacts and the manufacturi g technlgue:.cannot

exceed the guality of the material regardless of the knapper's skill,
Lithic materials range from the glassy to the granulose, and the nmore

granular varieties can ult in inferior types of flaltes and artifact

U)

.

- Techniques must be adapted to materials, Fine definition of flake attribute:

are usually era sed in the coarse-grained rocks because the plétforms
crush more easily and the flakes or blades will coll apse before they
terminate at the distal end of the core. Flakes of coarse material have
the resistance to end shock and the worker nust apply a gregter‘ah unt of

force to accomplish detachment. To successfully fracture coarse-graine

WA

naterial, 1t is necessary to use a hard hammerstone and direct vercussion

-

in order to concentrate the kinstic esnergy to a confined area. The
more vitreous material increases the worker's = ability +o control the flalk

and the cutting edge of such flakss will be much sha rrer A decreasad

amount of force 1is reguire

material for vitreaous material has elastic gqualities which is not nregsan

=0

This does not imply that coarse-grained materials are not'important to
the econony of many ethnic groups for they did play an' important part,
.Somatimes thay were even preferred to the more vitreous rocks bscause ths
flakes struck from coarse-textured rocks were nore uéeful lor cerkain
functional néeds. Such flakes serve admirably for aswing and carving,

and for forming materials.of woed hone, antler, shell and soft stone.

n the granulose rocks and this allows the flakes to bend without braskin
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surface, it .will be lusfergus-on both the dorsal and ventral surfaces,

the alteration. Occassionally, abandoned heat-treated flake
which: retaln thelr original texture but examination may reveal small

flake scars on the margins which show the change of luster. These

s Thess
o he R 3 0 s i s 5 =

small Tlake scars may be the resuit of ths aboriginil testing the nateria
2 - 1 N - . v s S 5 IS <. 1

to se= if the heat application was successfil. A simple fizld testis

s

‘removal of a small flake and subeguently exzawining the scar to deternin

i

the difference in texturse. I
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(%) Relation of Material to Flatas:

The charactsr of ths flaXe has a dirsct

£
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material

« Unlike the granular rocks, glassy rocks have
attributes and characteristics which leave well-definsd flalks s

this will greatly“assist in flake ans

both the teool and the technique to the material., A casz in point is

or impact area, must conform with the velecelty of force AS

platforms on the proximal ends of flakes of tenaclous material will

-be. larger when simvple direct pzrcussion is applied with a hard hanmsr-
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will not effect the refined zartifzct which ecan be made from vitrsous
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material to an inferior artifact.
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{5) Amount of Annlied Force

ral
The amount of force required to zccomplish fracture is contingent on

the type of material beingc worked. But, regardlzss of the quality of
1

the muscles of tha worker must be condit

(=

oned to deliver the force o
a predetermined area at the proper intensity and velteity., PBecapse
the amount of necessary force to sever or detach portions of materizl

varies contingent on material and flake dimension, the ratioc of forcs

)

slde of the flake, or on the flake soar, itss]

must be precisely calculated to fit the need. Analysis of artifacts wi

show that the last repititious series of flakes either from an artifa

&

or gz core were detached in a2 constant pattern and the apolis=d force

»
-~

o= of blades or fi=kes

o

delivered in o unilform manner. Sueh 2 ser
demonstrates the control and concentration of the mind directing ths
museles to respond uniformly.  Control of the applied forge on 1deglt

materlals is one of the basic principlss of flintknapping.



(6) Kinds nf Anvlied Foreca:

Typ=s and varlable wvelocities of apvpliesd force (Pressurs,

Percussion, indirect parcussion, etec) are the key to the developrment of

indipendent techniques. The need and desire to make flakes of certsin

dimensions and form require epplylng force in different methods and 2t

varyling velocities whether by preéssure or percussion., Forse is
transmitted to the material by incorporating several technilquses

psrcussion and bressure teol types, varylng velocities of foree,

Aemacn i
aaiioen in

of force, angles at which force is applied and the method c¢f material

support. All have a direct bearing on the detached flake, Cer

combinations of metheds will make s2imilar flakes but variation tn

Ea”hﬁ’QUEQ will make minor but consistent 4iffersnces in the res

5 ] = - ~ 2 3 7 3
flakes. These differences will be useful in separating pertinent

cultural traits.
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(7) lF=2thods of Apvlvinz Por
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Still another,

pressing the percussor on the edge of the artifact and then striiinz bott
percussor and artifact against a wooden anvil, ' This, purpotedly, drowe
the retouch flake toward the anvil, thereby removing the rstouch flske
by bi-directional forces, a varlation of the bipolar technique.

Methods of applying force are numerous and variable and the uss of

5

vying force fall into three major types:

Parcussion

Indirsct Percussion

Pressure

Pressure with th= aid of percussion,

but untried,method is the Zgyptian technique of

may be parallelisms of technigues which app2ar to duplicate and conver
yet minor and major features will be repressnted on the flake to 'z
preater extent than on the flake scar, This is due fo maethiods, matert
types of foree, and theimplemsnts uséd to Transmit the foxge .. Forge
ranges from a very sharp impact to gradually applisd prassure.,. Irassu
requires greater energy than vercussion for a blb" delivered by
percussion is increased by the instantenous conversion of pctential
energy to kinetic energy. Aboriginal man instinctively took advantsze
of this featurs and concentrated stress and strzin on ths raw matarial
by over-extending the elastic limlte of the stone te the point of
ffacture. Experiments have shown that the amount of required force
varies with each technique. A large hammar impelled at a decressad
velocityv. can deliver the same amount of energy as a small hammerstone
moving at high welocity., Using a. large hammerstone at a lessensd zzlc¢
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it 1s e rapid application of pressure. However, it has

advantase of overcoming the inertia of the object being

propelline . the objeetive plege, By chansging the percussor. from

to a coftcr material such as antler, bone,udod,and soft

D

mater¥sal, the greater must be the weloecity of the blow.

flake scars made by the use of Kinetic and Dot antizl e

e

b

disgnbsilic feafures pertinent L6 each whilch will bé dsscribed

individual techniques.

st

nergy can be used instead of Kinetic enercy.  The softer
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(8) Throwinz On An Anvil:

The initial toolmaker derived his flakes by percussion detachnent,
Thers are many psrcussion mathods and techniques which prodiuces flaltss,

The simblest - znd probably the initial - method was by throwing a piece

P 84

of flint-like material against a larger rock until it shattered and

pleces were dislodzed and then recovering the pleces which had a.sherp

eutting edge. But flskes produced in thls manner will be irregular in

P

form and will show evidence of shattering =nd it is inconceivabls that
any degree of control could be gained with +qis rethod., [t doss not
21low selection of impact surface and the angles on the surface of tnhe
core.cannot be predetermined. Furthér, the amount of force re uired
to propel the core could not be related to the size of the. detached
flake, nor could contaect be made with the snvil with any duplication,or
regnlarity. When this teehnigue ‘is Used, both corss and flakes will

ontain strains and weaknesses which would render the largsst rvorticn

of the material useless. ' :
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However, this methcd ha:

Australian abort gires by Dr. Norman Tindale. {South . Australian Fusaunm

result of lone experience and g ¥ungwledee of the stone 's bshavior

Ha atateds "ie wuatchied men carsfnlly = ond baloree sden blaglt 24
with a few dexterous blows convert them into what was obviously shar
effective cutting tools”. Proceedinzs of the Preshistoric Socisty,
1954) According to Tindzle, these are sxanples ¢of embryonic and
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refiined Gechnlgues bciné used at the same period of tine and net

separated by a great deal of geozravhy.
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battered and bruised surface and do not bear the flake scars
when detachment 1s by applying forece at = preconceived and planned

point of impact, Also, flaXes detachsd in this manner will have no
consistency .of form whereas Thompsons Bindlbu people have corss and flake

which show _the selection of platforms and flakes removed in a2 regul=zr

manner plus the evidence of percussion tools.
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A small anvil is useful when makinz certain types of burin-like

implements from flakas and blades.  Tyo experiments in replieafine Lthy

mate flst by mareginal retouch.  The flattensd edge ﬁill serve 3s the
platforn to be impécted on the edece of the anvil, The angle at which
the edge of the flake ls struck will determins the éngle of the usesable
edee. ond will preduce.a simple burin.  The flake cén‘then be struck
against the anvil a second time to malke an angle burin but the striliing
angle of ths flale must be changed to use: the flat surface of the
previously. struck flake to serve as a striking platform. Ths removal
of this second flake should lsave a chisel edge on the burin., The

of the

the flake on the anvil and strike the flake with a sna
remove the second flake, Howevar, this m2thod usually dulls ths tip

of the burin. This buria toehnicue is fast, but lacks control.,

~ =
gl

The anvil is also used to make simple chopper forms from cobbles

. for the anvil concentrates the amount of forece on the cobble and zreatl?®
assists in the fracture. It is difficult to remove flakes or clave =

4 ~ st gns ey A las Pimeaaa . 3y »ngf}ﬁt~-’n~«,\ AAA avan awmA mMmEsadfibnans a Trmen

OO EnReenN B EaEE L Wihe orpge 118 Teue PHL D RC . SLTE 3 C 10

b/ * S i | ~ 7 3+l AnrnH A » mathAtTra A Tlalra FEITN e ~ o oo,
that wlill cleave tnergopole O o 2 Tlate. Ongeca Tlann nE be
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Dr. Charles Borden, UﬂlV“T ity of British Columbia, Haterial collected

from the hiczh terraces above the Fraser River axhiblted both flales an

<t

al=}
=

cores made with zreat skill with the aid of the anvil., Some of

large primary flakes show superb control of this techniqus T s

-

unfortunate that the very useful. anvil is difficult to rzcognize as

LnLT

W

tool. This may be because it can be of any hard, durable stone of

assorted shapes and sizes and only close examination of its surfagce

-

-

would distinguish it from another similar stone.

While exverimenting in replicating ¥nives, or sawing devices, with

('R

the distinctive cortex backing, T made 1uge of the . anvik teo remoys flalss
from one end of a quartzits cobble. Backsd lmives made of coarse
granular material should possibly be called saws, bscause thev ars
excellent for shaving and forming objects of antlsr, bone, wrood, and
soft stone, yet they are almost worthless for skinning 6r dresssins gane
The original tzxture of the aborizinal backed-saw indie= ted that its
origin was a waterworn gusrtzite cobble. . ly Fipat attennts Lo renlicaie
backed-saws was with a hammerstones and simple direct pereussion 3

shatter=4 thres hammerstones without sevarins or removing a flake freon

the common CNnoDPDET. It mizht be well to note that unl=ss thers is & sl

of uge onithe choopsr, it could very well be the core. By usinz this

Tan 1. SR 7 3= 2 Vey A ey 5] A & e
sams technique on vitreous nmaterial, Tas backad flakes ars dunlicate
e p o 3 o p= | Fa ¥ o0 B> Fal ~, 2. 2 b b -t + Va e,
but are Suitable for a dlilecien wpction, sueh a2s skipning and oLas
cutting purposes.
X Ll o - ~oamry ) -t 3 B 4 Yy SR S o
Another use for the anvll stone L3 10r Lurning thi= i edees 0l
a s o g [ o oL - 2 N 3=y i, DU ~ 4= ~ -
bifacizal flake scoue sykifact prior to talinnlng,elcaer D direet porpucs



ion or pressure. The anvil serves a dual purpose f¢

Q)
=

edrag of an artifeect. After the edze of the artifact

of the normal anvil function.

for other stonsvorking technigues,



(10) Hammerstone, Frze-hand

The hammerstone has, no doubt, endured as a flintknapning tonl
for the iongest sped of time in the history of mans' development. It
is a2 toolewhich persisted through‘tiﬂe and spacé until the adwvént of

Its only modificzation is usually the result df use alonz. 4
hammersto ts selected to sult the technique for which 1t will ‘be useds
Some techniques demand that the hammerstone be of hard, tough material,
whilerother require a soft sbomne. Welght and form of the nammarstons
are variable and must conform to the technigue. The hammerstone is
used to cause the fracturs 5? material in a predetermined mannsr. Jith
the eéception of pressure flaking, it is used for all phases of stene
implement~naking ffox the quarrying to:the fiﬁished florm, = TWwo trvpes
6f hand motion are used to projsct the hammerstone to the ohjisctivs
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Straizht Line

Straicht line means a direct blov with the line of propsll=d
5 Kes ne mear

; ) s . 1 Fal -
force being straight with no &ev1at17nfof the path of fliinty

' ] g v rysting
hammersteona is weildéd by propelling the arm fors eupd it ensE

3 ¥ o A
; taani t1 wrist pricd the drveetns cof tae
Bv using the forszarm and Xeeping tne Wrist ricid, the i~est
3 ing 1 Y
i to p ulsive force Tha hammerstonz can be
hammerstons is convertsd to propulsive 10rce. he hammerston
Choiili— __\, IS Bs

i 1 ; Bl fY El i poai By noancs B
round or oviate and is held by the thumb and the first tares 111z

+ 3 rA 1l n
T N~ [ ~r 1 \r
{ts base resting under the first or s=co cnuckle,
-~ [ ) S . - - = 5
E) ~ ~ + a I ~aA
Tha' strairht line motion is used ren acecuracy is not reg iz
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bz
both the amount of curvature of the hammerston2 and the masnitudzs of ths
arc propulsion. The arc tachnique permits the arbifact to be moyed

LL

into the path of flight of the hammerstons and, therefore, accurate

inereasad or lessensd by thes haamer of holdinz both’ the artifact and the
hammerstonz, l.e. by ré8laxinz the hands or by nmaking them nore ricid
Practics intaition and "feel" psrmit the maposr to literally thrust

the hammerstone into ths artifact at the exact time of impact to dstach

a flake. This intuition and "feel" are attained only after considersbile

practice

/
The arc msthod is nuch mors accurate for removing flalkes ani blad
from corss but is unsatisfactory for cleavinz larse masses of lithic

material., The accuracy of the arc method can be controlled and, '‘therzto
tha worker can prepars flatforzms by isolating projsctions of stone to

rec2ive the pszrcussion orce.  The shape of ths flakes or blades wil
depend on the contours of the sur

ace prior to striking. Both the

strikinz angle of the blow and the sngle of the platform will A=2termine

free hand-held ars variable in form and size. Thess devizations ars &
ragsult of constant cazang2s Ol conditions. Howaver, various stazes o
artifact making may be identified by serarating Tlaves of similar oX
character anil stressing the charactier af the prozimal snis.  Certalr
rhythams in the use of the hammerstons w11l 4isclose definite traiis,
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12. Hammarstone Jith R=2st and Clamp

L pe

o
T

the hammerstone with rest and eclamp 1s -much Lhe same as

=ed An No 311 but with the additional ald of s holding dewise,.  The
~clamp frees the left hand of 1its holdlng function and allows the worker
considerable morzs freedom of movement. The holding mzdium may be eilthsr the
feet and hesls of the worksr or a second p=srson may‘assist in the holding
Feet andheel holding has been noted rzcently by Norman Tindale (Stonse

Implemsnt Making among the Nakako, Ngadadjara and Pitjand jara of the

Great Western Desert. From records of the South Australian Mussum, Vol 15
1

¥
No. 1, @th Cet., 1969) ‘Also thismethod of holding was notsd by Dongld F
Thompson (pp 400-422 Procesdinzs of the Prehistoric Soci=aty for 1954,
Vol,. XrX)
When the feest are used as the holding medium, a certain amount of
movement 18 still present and-thHe striking ares of the stope lgirestricted

and lirited because the worksr must remain ln a statlionery, s=zated position

and he cannot manipulate the workling pi=ce to allow for selection of plat=

form surfzce. When a s=cond

)
W
i~
0]
O
g
Hl
)]
o
(93]
(©)
[oN
o7
3

hare i ti11l-a small awmount
of movement of the objsctive pisce, but it does allow for great=r platform

selection and manouverability of the worksr and the artifact. Homevsr,

17 :

¢@& : The aboriginal probably used numerous and varled holdine devises
Pl 2 ;

?%( .

7 T bubt bepssice B Eheir porishable nature,:little or npo svidencs remalng,

. TS e A e VoSl eI S T R e e S e - 5
L DY, 2.COoMD1IRaat L0 O arcussion and GWnisara oo S e T e s aiina
- Loy Signcaarises g 3 Sy i R e S o
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cor=s, Hopwallian cor=5 and many sxa nmpl>s: of parcussion.struck flat
blades and flakes. These typas of holding technlques are more commonly

ugad in coke and blade making than on bifdcially flaked artifdacts.

Stopstand pegs are useful in rastricting the movenent of the

artifact but they do not fully immobilize it and restrict movemsnt in ons

n

direction only. The stops may be simply a depression in o loz. The pee

on betwueasn thenm to

=

mav he Ariven into a log but providing a slight depress

6]

allow claarance for thes flakes being removed. This method is more us=ful

it may also bes used for

,_,.
(A
=
o

for indirsct than for direect

3
(O}
<

cuss

prassurs.

~ = i J 1 2 P X S s 5 3 ANE AR A
satiafactory 25 the primitive mathod of loossly binding two strins of 8

nd insertine 2 mass of rock betwezn the slats =t

HO
<t
H)
(@)
o
+y
{L
s
W
z
ct
=
(&)
)
o
8
1)
@

the other end to provide leveraze. The binding must bs far enouzh back

from the working end to allow for insertion 6f the core. . The opposise

oy
(V)
=
%))
<“
Y]
=3
=
®)
@)
i
+
)
3
)
§
L

ends of the wooden strips are then sprzad by moving th
t o immebitizs
unt11 sufficient praessurs is attainsd 3= the core

The strirs of wood mav hs of any section or lengsth. Wis type of lever
provides the maximum in clampirg inmmobility. Besides being parishable,

e 3 I A~ + 2 3 . - [ .03
when it was dismantlsd. Jjowaver, materials othsr than wood may e uszAi

T G P s = ) 4 o S = AN <
make = Sim¥lar oswlse. men deoine preforniny worlk with nessivs natarial
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Usinz 2 hammerstonz with rest or anvil to support the oblisctive
plege 13 g beahnigue 1hvolving bthe prinelpals of foree, motion, and the

2lasticity of solid=s. Abgsolute Tl-polarity of forces appliesd to - lsotrosié

and homozensonus
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with any degree of control. To observe the behavior of foreces in diresc

opoosition, a simple experiment can be condusted.

Place 2 pebble of flint-like material in a machinist's vise and then

subject the pa2bble to the forces of the tightened Jaws of the vise until

8

)
54
Q)]
A3)

'rupture ogeurs, The forece exerted from esgh Jaw of the. vise will caus

cone of force to form a2t both poles of the pebble and as the prassure

increas=d, the elastic limits of the m;tgrial will bé exceeded 2rnd the
1

pizsce will shatte

\D
=

(For laboratory purposes; a glass mnarble can be
substituted] When this experiment 1s altered to include p=rcussion instead

of

10}

resoure and an anvil is used instead of a vise, the results will be

o

d
e
(@

dup

@
®

harefore, the bl=polar technigue must be changed to prohibit the

opposition of forces and provide for the by-pass of the two movemsnts

“ *
This causss a shearine and then the objective pl=sce and the conss of force
will e severed. The fracture and cone-severinz waich occur from th2 tv-

pass: of - foreces doss not produge a bulb of force bescause the plans. of fract

(¢5]

dozs not involve usineg the angle of the:.cone for datachment. Forces i
d

irected slizhtly l=ss then vertical to prevent their opposition. *“hen

a

t
e
®
U
Q
,__l
D
O
o)
ot
=
)
(@)
=
®
Ho
]
<
n
L
(4
ot
v
D

3 orcesmust be directed at an ancle
which corpesponds with that: of the cone.
A ey s - e 3o 5 [ = e 8
chnialle, 15 18 :

fe as thera. 18 719 bulb of H-renssi:

flat and the concearrie rives ¢
1y spac=d. lhen shearing occurs, w2
Tor oe mole and which pols will -
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., Hafted Hanmers (Freshand)
TT - ] 1 3
Using the hafted hamme2r freeshand has advantazes and disadvantazes ovarp

o

: : ; i
tne unhafted hammerstons., +ne affiz

blow which will be in porpotion to the:length of the handle The

It the strikineg sotion 18 slow, Lthe srtifect will be projecle:

permit the knapper to remove thin, wide flakes from the artifact and to
feathsr them out at point. of termination« Also the hafted hammer does not

bruise the striking hand as readily as an unhafted hammerstons.

eft.hond, wailech 18 holdinz the artifact against the "lnside of the 4Anse
alds in fixine the Bosition of the artifact. The right hond them weilds
the hafted hammer but tha right elbow is held close to the body. This
1imits the movement nscassary to deliver thes blow of the hammer. This

mathod is dons in a sittinz position on a low ssak - or on the groung
2 »



the

Hafted Hammer ( With rest)
The hafted hanmezr is us2d in much the same way as in No, 14 =xcent
objset beilng worked is placed on-a rest. The:rest or anvil will aiag

in dampznine the shock of the blow to the artifact but, bescauss of the

inaccuracy of this method, it is necessary to isolate the platforms,

of most flint-working techniques. Using the rest will rslieve the fatigey
of the laft hand and the flakes will be flatter and have feathered edgzgss.
This method is suiltdabls for removinzg the distiqctive side-struck ‘lakes
from tabular core pizces. Side-struck flakes expand rapidly 2s they near
termination and ‘bi=laterally remove the distalvend of Ehe eore, o lherofiges
the distal end of the flake is bl-pointed and sdmevhat trigngulate in

longitudinal s

Strikinz accuracy may be increased by constant practice which is tru

1,

Tha hafted hammnsr and rest may also be ussd to remove blades. Coras
are designed with on= or more ridgss to limit the blades? expansiony for
shapz of tha flake or blade is larzely controllsd by the core surfaca.
The size and "éight, gg well s the YTapoth of the handles, mmst beadapted
to ita funetional periformance.

,

W



16. Billets or Rods (Fre=-hand)

Using billets, rods of wood or antler = sith=rhafted or unhafted =
for ramoving flkkes firom bifacial tools offers many advantaces ovar the

hammearstone

3
(]

2TCUSSs O

k4
k3

« "This baton-=like percussor is held in the richt hang

r

=
m.

Lot

and is normal wun

90}

in an arc-1liks path of movement rather than a straish:

line to contact the objective piece in the laft hand. The width of the

vl

proximal end of the flaks will be the arsa contacted by thes tillet,

Velocity of the blow can be increased by grasping the baton at the €ar

end and decreasad by holding near the strikinz end. for sevsral reasons

*
this implement can produce better results than the hamm=arstons. It parmits

a greate rgin of error and miscalculation than the

B
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Josan
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tolerate, Also, the billst imparts less shock to the artifact and it is
eagsisr to direct the path of «flicht and to vary the velocity of the blow,

A novice can attain.fair rssulcs
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not exact because the flint will slightly psnstrats the wood billat zad
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of the artifact without removinzg the desired flake. Howevzr, evaen thou~hn
he .is unaware of it, small bits of flint are beins removed from thes undzr-

Side of the arbifoet ot

D
()
r.J
ot
3
n
,__I
A
[¢]
O
g+
=5
-
W
=
o
D
5
()
~~
o
?.J
Q
0 3
@}
]
-
or
SN’
.
h 1
n

ridze, or hizh part, has nmors resistance beacause of its great

2 & .
Repzated blows of the billet will evsntually free the part of the ed:ze
which bears the ridge left from a vpreviously removed flzke - theraby
making & plétform and centering tie ridee, Plakessrenoved by the wooden
billet il natuvrallyvibheathiing have s difftised "bulh of perenssion, o slizax
1ip on theyskbral 'side and - will lack the 3hapo definition of ths cone,

The slizht 1w en the werpbtred side ofvbhe oo da dos To the alid oht
pengtrafion of the edes af s Tlipne 1nto the blllet and 18 nove

bronouncaed when using a wood billset Bhen one nade from antlsr. 12n Tns
Hi1lak tachridue is used, the hardness of t-e wood will accentuate this



ge

T first bescame aware of the wooden billet technigue in-the 1930's

when sgsisting with a paleontolozical survey in the Yalker lalle Recion
in Western Nevada with the late Dr. Reuben A, Stirton, While canved on

the ranch of 'a Nevada pionser, he told of the Piute Indlans stealing the
wooden snokes of the ragon and btfg*“*heels to use for malking stone

artifacts. This elderly man did not know how or why they used the wood
but the Indians had told hin of the wooden billet.Up until this time, I

had used only the hammerstone for roughing out and preforming. But 1

tried usinz the broken handle of a prospzactor pick and was soon able to

The Australizn prinitives also used a piece of hard wood to tap the

- A LR D -2 - jia) A A
Barties, Andres Kreirch, L.3.B. Leakey, Jacauss Tixlier and Trancols. 30raes,
who has a2ttained perhavs the greatest control and understanding of the
use of the billet.

The wooden billst is of 1little use for strlkinzg blades from & core
ard the antler billet is preferred.. The strikine end of Ehe anslsy billak

to contacs th edoe of the stone. As the billet bsconss worn from use,
it may bz rotated to prevent its becomins flat end developing large
facets.
Al

ety this Berder TLidlst, ceg may be remove Mtno
sin~le bl o, howsvar, bacauss of 4 hapdness, the sntlsr
billet veouirss thet the worker bs much mors gceurate in strllinz. o .
prizy To uss the billst efficisntly, one nust first understand the fract
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Bach artifact presents a new set of problems and theyv must be dslt

Instance “If the artlfa
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ferminate g flake tn themiddle of the artifaet by sither & gted or-hinge

fracture and then remove a flake from

GE

he opposite ed~e to me=2t th flske
termination of the step or hinge fracture. Very thin bifacial tools nay
be mads by this type of thinninz, The thicknsss, lencth
flake w11l depend on how near or far from the marginal edese  of the

artifact the blow is hit. The length and width of the flake depends on

xtertor surface of the artifact and the foree intensity of the blow.

FPlake termination is depsndant on both the angle of holding the
objzctive plece and the zngle of striking. Different typess of billet
materials leave characteristic attributes on the platform arsa of the fls=!

The hardness .or softness of the billet will deave characteristics =wnich

the penetratlon  of tha flintilike meaterisl into the blllet. Wooden billets
will wery in har@ness, depending on the typs of wood usad. Soms of the

exotic hard woods such as Yountain lshozany, Sapodills, and others will

commars in h-rdness with thes antler, The results of diffsrsnt materials

dlows the knasurer tolremove larssr flagceg,
% = 1 4= ! = ~ 1 L - - ~A PSR " SN ~ L ras A =
The hans bl ldet shaebilg - alse be menticg=d i n thocoloxn-Rinentgss b
£ b 3= 1 Vel T L -
that the eannon bone of the horss, bscause of its shape and weight, is

e
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