
RELATION OF THE CONE PRINCIPLE TO FRACTURE OF FLINT-LIKE MATERIALS 

Prehistoric stone tools of flint-like or isotropic m~taJs are 
j~~Yi5 

generally made by subject~ng sufficient force , to1exceed ~ elastic limit 

~ tcrial to induc~ racture and detactf'1 portion of the stone. The 
~ / 

detached piece is a flake but l~ also a .2nne part. So~e flakes are half 
/..... A#~ ~r_ Z-(see reverse) 

cones , others are quarter cones ~r parts of cones. ~ An understanding of ,,,___.-
the correlation of the C_,.9l'le principle in lation to the detachment, 

-----/ 
behavior and fracture of lithic material will help clarify the ~echanical 

principles involved in lithic technology. 

Ancestral man - whether by instinct or reason - too~ advantage of 

the fracture angle of the cone of force and the nature of the isotropic 

material to systematically detach these flakes ( cone parts) to form his 

stone implements., When he learned to predetermine the thickness, width , 

length, 

able to produce a variety of 

directly related to the 

control the detachment, he was 

e~ tool types . ) The flake form is 

surface Qf the material and the fracture 

angle of the cone/ the same as the fracture angle of the 

cone and is tangental to the direction of applied force. Therefore , the 

force is applied at an angle to the fracture plane of the proposed flake 

or flake scar. 

The Cone of Force will be used in this text to denote the visible 

part of the cone without implying the type of appli ed force. Most texts 

refer to the cone of fore as the "bulb of reby denoting ---that t he cone - or flake -

are many techniques of 

-a:--oy the percussion technique. There 

cones may be formed by 

pressure , percussion a various other meth • Unless one has evidence 

such as flakes or flake scars bearing attributes , d·agnostic features and 

characteristics - which determine the employment of a certain technique , 



,. z 

;,rl ~ --Z/{vff?Z~ 
Full cones result from force irecte~at' ninety degrees to the 

~ I 

plane surface r i:tt f1·o:nc::t:t1e ma1gin. Half cones result - ,c---:ic~ force t,<JJ' 

directed at ninet~ees on a right angle margin and 
~.,, 

quarter cones are forme ·ny~ ~t:orce being directed ·-
~ 

ner of a rectangular bl~ck. Other cone parts are 

the result of inds and types of force and combinations of 

conditions. 



then it is better to u~h~ term "bulb of force" or"cone of force". 

When the techniqu~s been determined, then it should be signified by 

using the correct"' term - either ''bulb of percussion" or "bulb of 

pressure". 
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The following interpretation of the cone principle is bas ed on the 

study and results of numerous experiments in replicating roriginal 

flaking techniques. Circumstances have not permitted ~trolled laboratory 

investigation of the exact~_es related to force , /2nertia , mass, 

motion , velocities and properties of materials , but the experiments have 
by / 

been verified/duplicating and comparing both cone and cone scars on 

isotropic materials formed by both man a nature. Slight variations of 

the angle of force do occur . but when a:ii corni'tttons , elements and 
J 

circumstances are the same, the fr-acture angle will be the same. 

Archaeologically , the positive portion of the cone is the detached flake 

and the cone scars which thin and form the artifacts are the negative cone 

parts. 

When lithic material is subjected to stress, the force waves radiate 

in ever-expanding circles from the point of contact, compressing the 

material and causing a cone to be formed. Vitreous isotropic materials 

are generally highly elastic , some ~Z so than others, and when the 

applied force exceeds the elastic imit of the material, fracture results. 

Fracture starts at the ap 

basal margin. Therefore, 

the fracture angle oft 

e 

vertex of the cone and terminates at the 

ection of applied force is different than 

cone. One st bear in mind that a flake scar 

whic~ is derived fro the fracture angle o the cone results from force 

which is applied ~t ot~er than a right angle r perpendicular to the central 

axis of the cone and is tangental to the dir~ction of force. A common 

inverted funnel can be used to illustrate the cone principle. The~,~~ 
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of the funnel representing the direction in which force is applied . The 

sides of the funnel represent the fracture angle of the cone , and the 

apex of the cone (platform) is the part of the f tPme l where the neck or 

stem joins the flared part of the funnel. To determine the direction of 
, _,,t;,,,fi) J-

applied force ~ -detachfta flake or cone part, the funnel can be overlaid 

on the flake or cone scar and the stem 

direction (J4r which force was ~pplied . 

not be quite the same as the angle of 

of the funnel will indicate the 
p/.,4/(G. 

The fl~ of the funnel sides may 
t1v.1,,sTe1vt 

the cone but r can in icate the ~w"4 

direction of force. Or one can make an is osceles triangle from cardboard 

or a piece of plastic and affix the apex of the triangle to a small 

dowel to be used as a gauge to interpret the direction of force. The 

gauge will resemble an inverted "Y". The angles of the isosceles triangle's 

sides should correspond to those of the cone of force. This small tool 

isause~ul devise for showing the direction of applied force to remove a 

flake or blade from an artifact or core. The gauge helps in discriminating 

between naturefacts and those intentionally made by man .* There are 

exceptions to the rule of using the fracture angle of the cone and also the 

gauge to determine the direction of force , i . e . (1) splitting of the cone 

by inducing shear from opposing bi-polar forces, (2 ) cone , collapse due 

to excessive compressive force . 

The apex of the cone: ~Cpointed aAf-i' a mathematical cone f or the 

truncated part at the apex acts as a bearing surface to receive the appli ed 

f orce thereby f ormi gg a cone on the isotropic material. The diameter of t he 
. JV7> ct<-v 

cone truncation wil l correspond to theAPftlrplement used to apply t he force. 

I n order to form a cone, the force must have defini te direction and 

magnitude . When f orce is applied , the material compresses and the force 

radiates tangental to the direction of applied force. The type of applied 

force de t ermines the f ormation or spacing of compression rings around the 

circumf erence of the conej which undulate in much the same fashion as 

sound waves. For example, blows of hi gh velocity with a hard hammerstone 



v 
t'h• gage helps to determine the angle in which force was applied and when 

angle or oaglee are 
the irfitHl.flrlij•IMtiiffl known, one may then reconstruct the action that 

was involved in the forming of the implement. Should a row of flake scars 
removed in sequence 

be present along a margin indicating consistani directions of force applied 

with the same intensity, the probability that it was a product of mans skill 

rather than a r~sult of action by nature. Too th• row of flak• scars must 

all bear th• same amount of erosion, erosion diferential will indicate that 

the flakes were removed at different times , wether by nature or by man 

~,, 
differences in/erosion will be more characteristic of nature than of 

mans remodification of an artifact. Too the angles of force causing flake 

detachment from alternate directions aliong a margin and in sequence 

• lt, 
would be highly unlikely to be an action of nature. Violent d1sturb.1tnces 

from natural causes in vitrious materials can produce single objects 

resembling psudo artifacts, but they will not occur in numbers that show 

preconception of design , and intent. 
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The cone of force will be used in this text, to denote the 

visible part of the cone without implying the type of applied force. 

Most text refer to the cone of force as the II bulb of percussion 11 , 

denoting a technique or method in which the cone or cone part was detached' 

from the core or implement, whereas cones may be formed by presslure 

and other techniques. Unless one has evidence to support the use of 

a certain technique and the flake or flake scar bear atribute~ ~ 

diognostic features and characteristics that detennine that a certain 

technique was used then the term "bulb or cone of force" should be used. 



FLINTLIKE MATERIAL FRACTURE AND THE CONE PRINCIPAL 

,1,1,.Jl,:>~ / 
Ancestral 1aan - · ~ r by instinct or reason- took advantage of the fracture 

~ ~~?:~ 
~ styles and-4 0ty,pes~ a-t3:nch,ng of 

$~~7-zpj;j;, ,,,£_, 

to ~ e material will help clarify the mechanical principals involved 

in Lithic technology. 

The following interpretation« of the cone princip e is based on 7'k~[ f,:::;.:tJ-y 

numerous experiments and ebsoF¥ations in replicating aboriginal flaking 

techniques. Ctrcumstances have not pormited controlled laboratory 

investigation of the exact angles related t g,.,~ es of materials, 

~ 
inertia, mass, motion, velociti~s~ He---:HH"t:: ; it exp:riments hav_o...l/ee/, 

t ,,1~ J.. p 7 "'f-~~ t;"J _t~l~L/ /11"-l'{t!t,/ - , 

vorified-~d:-to both cone and cone scarsAformed by both man and 

nature ±-fl isotropic matez•i als. Slight variati ons of the angl e of force do 

occur/ , but when al conditions,elements and cr rcumstances are the same the 

fracture angle will be the same . 

(', 
(\ 
I 

(JI 
U1 . 
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'v 
~ nes and cone parts are the result 

I 

) 
\ 

t/,z?-,,,frYh--<--u( .Le..--T"fu Jli;4,.,d'~ ,,/ 
isotropic material s , thi~ forc e m2v be due t o «atural causes or rt may 

ud~t1 
J,/J, ~ ~i!i!1Jg ([f;v 

intentional calculationt'U man - r~ by pressure , percussion , 

indirect percussion / the combination of pressure and percussion, 01' by~ 

~ fa wide variety of causes and may, under the right conditio/ ns, form 

cones and cone scars on stone which are similar to these made by man., /¢owever 
~✓ 

- - ,,,.,,; d,'W tf~,~ -- do not reflect the 
~ y a.r.e random and ~;tkg~t pre-conception, planed orderyhythms and muscular 

motor hauits necessary for man to produce his tools . Close examination 

and analysis of their character and the f racture angle of the cone# of 

force- ~ h will indicate the direction in which force was applied may revea 1 

that they are an imitation rather than a duplication of mans endevors . 

far;;;;µ 
Flakes dQt aehed intentionall~ by man have sharp ~dges and genm-ally leave 

~-eJJ ~ ~'f Rj/'u,t/ vd«L'l:,/_o/rf2-__,, 
s,.harp edges on the ob j ective _piece, ~ becoming du.ll~d by petlo.rming 

,,$""/ J>2ne➔ ~My._,, tv de.~~~ ~,,,,._; ~u-,,J I J 
r:; ~1,e..l ~~ 

~ ~ ,rrac.tures made by nat~- lose their edges 

-- ,Ji,,,,,_, 4-~ 
b.y. n.:atnp,i3_mo1r..ernen~ng abraided by indiscriminate pressure and percussion. 

_,e1~~ 7/io cti"Z~k ~~ 
Stone artifacts are formed by ~ antrolled flakes of 

variable but predetermined thi ckness, width , length, form, and size. I f 

the student of li thic technoloi.<V can'--correlat e Lh~lnai---n of the cone 
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lnd---its beha.vior in relat~ fpaetttre of isotropie m~ial ,---the 

mephanical px i nciples inv-o-1-ved i int knapping ~ci:arifi ed. 

~ ,) -/2/J L' ,-/!/,~ --o£_,,~..eJc~-~ 
I t 1s ~ viaent ~□ong-~s £o.i,y o:f roaking'&tone-tuois that ho-

_ px.econcievedthe fr...;.cture angl e of the cone 9g_g9~Q• when applying f orce 

o remove a f l ake . The shear plane is the same as t he frac t ure angl e of 

~ ~ 
t he cone and,11tangenetal to the direction of applied f orce , · t heref ore 

the f orce is applied at an angle to the fracture plane of tho proposed 

flake or flake scar. \ vJhen lithic material is subjected to stress, the 

force waves radiate in ever expanding circles from t he point of contac~ 

compressing the material~ ausing a cone to be formed. Viti:flous isotropic 

~~--of,.~..,, ~ lt-r.a1 -
rr,aterials are generally highly elastic , some l/Jffl hs.1t ing llis qua Jity 

~ ' and when the applied force exceeds the elastic limit 

of the material , fracture results. Fracture starts ar the apex or vertex 

of the coneand terminates at the basal margin. Tnerefore the direction 

of applied force is different than the fracture angle of the cone. 

One must bear in mind that a flake scar which is derived from the fracture 

angle of the cone results from force whi ch is applied at other than 

a right angle or erpendicular to the central axis of the cone and is 

tangenital to the direction of force. A common 

-----used to illustrate the cone principle0'he neck 

inverted funnel can be 

f-,,R-µp;;;Jt0 
of the f unnel ~ g the direction 



in which ·' 

4 

,Ar--

force is applied~ 'the sides of the funnel~;:acture angle 

of the con:; and the apex of the cone~~latfor~J is the part of the 

h f t? To .sli~~ funnel where the neck or stem joins the flared part oft e unne~ 

the direction i~for~\ Wfi&-a!l!Mmaeti. to detach a flake or cone part 
\ 

·.. C te1,Etu-
0ct'f ~ 

the the flake or cone scar and 

~w r::t: {e / 
the stem/I H ,..µfhe dir"."ti: in which ~~e was applied, The flair 

d t h&. · , e funnel~ not ~ be{the same as the angle of the cone ✓ve.c/-. 
~ ~-n_dt.;.~~e..,) 7/,..L-) clC U'-·,:;;z~~ ~ r'f..A!.A___. ' 

0 one ~v · . make an ~soscel!3s triangle from cardboard ~ a piece of a/ a :: 
'\ . /~JP 11f4fl-. 

plastic and ~ # the apex of the triangle to a small dow ,wThe ~gles 
1 ffeA5J) ~ d) / ' 

~<! e ~ 
of th71 triangles sides corespond to hese of e cone of force. This 

small tool is a ~ usefu "Jff. devise 
-/aJ.'3fa~ 

direction -ti-J'.t force ~ 

¢ t.-~ .V ~,v~,,1--t.,_~_..e.--~;.__...-
~ an a · act or core..,.to r emmce a flake or bl ade. The ~ 

helps in iminating between naturefacts and those intentionally made 

by man. e gage will resemble an inverted II Y 11 • There are exceptions 

to the rule of usinij· the fracture angle of the cone and also the ~ to 
j 

determine the 

inducing shear 

I I .l-
direction of force ( 1 ) . Splitting of the cone by 

/ 
f rom opposing bi-polar forces. ( 2 ) , Cone collapse due 

to excessive compressive force. 



\ A y--r:;t.-, 
;~~~ / The apex of the c,one is not pointed as· a mathematical cone,J,the 

truncated part at th•L apex is-;-th-e--part ~ recieve; th• applied lore• 
/ {<<'4..)a a,;),u/u1~ ~ 

~1 ~ti,( a con• te be ~ -in the isotrophic material. -..t.c!__part 

of the CQDO 1 s the pa-rt contactid by th• applied force and -ac·ts-as- the 

~face6The diameter of the cone truncation will corespond to the 

·fr .-JI;;;' ~ implement used .in appl~ force. In ord•r~form a con•, th• force must 
. #e , 

MJ.~ 
have defini t• ma~ilia:i• an« direction. Upon the ap,plleat ion of fo-re-e-

. 4d,»Jb,ee.- t:o r/=.t{J __) ~ J~ "Ii 
t~;-material t'i compress~and th• fore• ~radiat•ii✓m the direction :i..::..-. ' . t .... :,r..,,~..,,_.1 ,,,-,.. } 

p/ d&..e.J ~ ~ 0/J)z,t'..I t'l.L'-t;,.?rr.u'-"-<1--ftc'1 ,.q/,,,__-zt 7 
~~foree1/is-a-pptted. Th• type of-"'forc• may eaus-e compression 

rings to .. ~ -.a arounc! th• circumference of th• con•~ ..!Fhe type of fore• ? 
.-r-,-;,t;:~ -

,JJ.S-ed-~t~o-f!fom"lrn~1- t~hn.eif7c~o~n~•l<io~r~ c~o~n••--;,p~ar~tGc~a~uTis~i~n~g~ c~o~mmp~r••ssssi110rnnn""it~t•2g~!i-=lto undulate 

~ .J?.L ~t,£Jlc ..:< /Ju' t?z<-<"<--9' in much th• same fashion as sound waves, ,or -i:h&tenee blows of high--v.1-o-iey 

.A~-ar 
~ a hard hammerston• causes the wave interval to be closely spaced 

while a slow blow with a soft percussor will cause th• wave interval to 

~ -,:1,ll7f! 77 ,,,_...<' ~ -0 /1.L~ ,tl -,:,.e~ 
be widely spaced .ii aproaching thoseVHused by pressure. 1:b'.e-di#eNmt ~~~ 
~ d,tff 1-e . .,_/ A~r .,r,_,_/ ,e' ;(, <:! ~ ,,?,nl'-C~p 

ways in which thLforc• is applied produces compression rings an th• form ----
of waves of \farying intensities and spaceing, ~orr;ensing at the cone 

truncation. 'nl• waves seem to be quite regular pulsations that start at 

the apex of th• cone and continue to the tennination of th• con• fracture. Th• 

.Q eJu? ,J rr"-J 
wave spaceing ~-to' th• type of applied fore• and th• material. 

( see types of force) 

) 



Cone of force is anything shaped more or less like a ma hematical . ) 

/,1}?-) /fl cz_,, 

cone. ~ lid figure described by the revolution o/ a a right-angled 

triangle about one of the sides containing the right angle, which 

sides remains fixed. If the fi)(ed side be equal to the other side containing 

the right angle, the cone is called a right angled cone4 'lf it be less 

;) 
t cc,) 

· toan the other aide An obtuse anglei ~ nd if greater 1f , an acute 

angled cone. The axis of the cone is the fixed straight line about which 

the triangle revolves. The base of a cone is the circle described by that 

side containing the right angle which revo ves. Similar cones are those 

which have their axes and the diameters of their bases proportional. The 

Mathematical cone and the cone of force are comparable except the apex 

of the cone of force is truncated and corespomds with the platform 
w ~ 

par,::~ the proximal Olld of the flake or blade. To determitive 

. -) 

mineralogy, a feature called conchoidal,'ct'aracteristic to certain vitrious 

isotropic minerals presenting a surface more or less like the surface of 

taf;f;~ 
a shell. Used for identification in the fracture of minerals when they 

' d u ,., ~ 
171/J ,,;~~ 

break ~~~ present cfu ~gme~t a concave surface like that of ,, 
~ ,o,,J tf' _,/ 

the interior of a bivalve shell, and on the/~ a convex one, like 

that of the {xterior. The interior of the shell is the negative cone scar 

while the outside is the positive part of the cone, the hinge part of the 

. or the part recievei·ng the force causi· ng fracture. shell the cone truncation 
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Elasticity is the quality or condition of being elastic that inJ!/erent 

property in materials by which they recover their original form or 

Volume after an external pressure or force has been dissapated also 

springiness. Y'"itrious or isotropic materials used in the lithic industries 

are almost perfectly elastic, Degrees of elasticity are dependent on 

the homogenity of the micro-crystalline structure, the more vitrioos, the 

more elastic, ».j: 'obsidian and other glassy material is considerably 

more elas~ic and springy than quartzite1 and natural flin/is stiffer than 

thermal treated flint which has been made vitrious by artificial means. 
/{/fad ~ /;;.,,,,.,a ~ -z:/2~P ~ -~ ~_f!IJ J 'IL-~ .,,.4~ -?£Ail Cones will either shear or be formed deeper into the mass/ I ~ ftH 

~-1 4 c~e;d;r ~~- ,:f-2-~~~~z/ /?ft;~~ aproximatly the same.I\ force 1r: v~ -6:::j\Uim cri;ah thaf{ those which are 

d{~~/.,~ I ~ The more granular material appears to diszip-ate the cone-f~~ 

d,eu, ~ g force more redily than :µ: the glassy rocks. 

.,,0 
'The Ji wit of ( ~lastici ty is the utmost bi.mi t 

,,J f/4~~ 
or extent.A to which 

elastic materials can be extended or compressed without~~ , 

'-fa .-e~ ~ ._; c-elastiai ty. -in order ta caus.e fracture in isotropic minerals the limit of 

elasticity must be exceeded. Also up_on caus;µg fracture by the applic-atien 
fl-- ;,1 ,/(v/{qv ~ ~~ 6<7 ;.e?~~e~ 17L P£s<ffe~~_,f..(~ /. j'A ~ _ L J e , ..,....th..e ,part ~ from the core,-< · 11 soffl6times ~ from 

dw~ 
--tl'it? rebound or recoil ~ exceedY'oihe elastic limit~{ebound can be detered - / 

by reduced velocity, longer interval of contact, or dampening. Reboun 
fracture surfaces canot be compared to the cone of force and is an exception. 



Cone parts in the form of flakes or blades have almost universal 

distribution, while intentionally made complete or full cones have 

£2 ,I' ~ ~ ---L / ~{ ;_~ _,a:rz_..;,c.-4--, ~//Z.U / . 
imi ted occurances,,..~ 

1 
date. Ho'tilever abc?rrginal

1 
· - full cones -- _ 

, . / //✓ ,/J ~ .e<4'2 __, ~ ,; t?.,-.rf.,,u·-.,r--e-<--;-<--' 
....A-r-~' =·./ -4~ _,4;,<-J'<--, ,,, "JI;~ 4-e d ar , - ~~~-t' was used for making perforatif '¥-at.her than normal artifact formin.g/f-,Pt.~~ 

n~pendent usf - o.;~ n~emoval occurµ n o-t-h-the- New and Old worlds, 

~ ~ _a,_..)~ 

M;gxico emd NoPth-- Afrie I have note~ {!chnique crs-ed- in the State of 

Colima, Mexico and acques Tixier ( personal omunication) has found 
~ - . ' 

examples of 1:it;Z~~~ to perforate beads in Eg,J!)t during 

µw~ 
the Chalcolithic. The Egyptian bead making1 exhibited slight technological 

. differences ~ the Mexican method o! perforat ~on--s. ~osi~ 'fr'~ Egypt .,,,?,, .... <-/4,/ 
/J,., -J,,-,.1 ~ .,,:f./ ~ A1,.4n.-,(; /Z::-~ ,6t.,u.e~ .4--v '4?·V! /?'r'Y'~ -, ' V . (/ 

1~. f irst dril~ half way through flakes of vari-co ored chalcedony 
7,/ , ~ 

Vl M,.,,..,_..,-

with a ube ctr · of the material i)UllChea-

1-.r 1 . . /.fJJ 
Ottt removing afao~·e with a cylinderacle truncation . Sur lus material 

was then removed from around the perforation making the bead discoida. ? &yt.,Ct/ -
J2 I'-' /7?~~ I rl_ ~ {/:/ 

Perforat · ons _

0 
obsidianAmade by r emoving mi~ te ~omple~e con~~ fr~~ 

./ 
the ~argi n~ of eraillure flakes 

~o. The era· 11ure flakes are It spe 

by direct percussion between the flake and 

the core~e erai lure f a.ke e · ther fa 
a.ltitcb£ s free or remains part y atached-

to the core. The orsa s · de of 

rings and the convex side has 

the flake is usual y ~Qthou compress · on At:2.:1bh 
• f-<:2--Gt_.., kt ~_de - -,f' _,,.~ ~ 

good ref ect·ng surface. The)\sharp edges 



"' ~~a 
around the circumference a-J'le remov..ed by shear · ng..._aNddh:e:::pi:e.ce~made-regular. 

vf'\,~v,,_~ 
a e made by using a po · nte drill~sligh y n from both edges 

and oppos · te fr-0m_each other on the concave s · de. A sharp unch o some 

-----ver r resistant material is place ---iri the indent· on and then by percussive 

-------------
menns tiney cones are removed to compete the erforation. The graduated 

disks are then ata bed s · de by si e and not strung as a customary bead. 
L 

The method may sound very s · mp e, but in reality, it is ioos:t- d ' fficult ~ 

~ ~q;:i.~~C /r~/.~~Af 
as the f orce u~ to remove the cone is very exacting and the least 

0 
0 

m· scalculation will fracture the d" scoidal rather th::...::;-:,,~~,;,.) 

The technique may have been used by the Maya to makeA~ centrics in-

ma-le:n-g the ini+ia] perforatiQ~S but ~ ho es~~ enlarged by 

add~tional faking, thereby destroying any remnant of a cone scar. 

Experimentally have perforated lithic material by the a eve 

mentioned techniques "p]us others. One method i5,,1-qelect or make a ~ ~.-n.-e-
' 

~vz;(( ' 
surface and thei{str· kea hard sharp blow sw:i:tl:r a hard.percussor, · ---✓~ 

· ~ cu-,tl__,&.?~ttrrL_/d,,,,.,, .J,~ 11""'_d'f?tfi_,, ~L,-7v ------- -1/=,, u,. ire 7'<--~ ~;:;,;{:;,u a-JM.ru~ .-
~g a covex surface on the striking endJ The impact between the l 1 

percussor and the plane surface of the objective piece must be at 
or ma formed. 

other wise 
90 degrees or vertical /H the cone wi 1 be acute,ff obtuse( The blow 

.4' 1v 
~<1 

will cause a cone to be formed within the l "thic material, Then.-~ . ~/~ 
);.:-1 ;01:1), fi-? tvJ 

tabu ar flake is removed parallel to surf ace( The th · ckness 



II 
of the tabular flake should corespond to the depth of the cone fracture. 

If the thickness of the tabular fake s less than the depth of the cone 

_/ fracture the cone will often remain on the core ~ whl,.:le)-.r the thickness fi/u-,~ 
~ 

~ more than the cone fracture then the cone will be removed with the 

lake. If the cone is removed with the tabular flakethen ~l'½-etder to 

complete the perforation and remove the cone, a punch with a t · p no 

larger than the trunc ted part of the cone is used to complete the cone fracture. 

/_ 
flake may then bave th~e--- enlarged by additional 

flaking to make a circle or bracelet • 

.ha!~ , .,.A/4~ ;.t.A-~ ;11 1'?7'r;d,<l~i!e _/ Anotherjexperiment in eene ma~~i-s-l-tG project a hard-f)rojeetile 

--e,,e,~.?:/U c,v: . u.?1, 17JCl•~e! .1 ~ • t•' 
< ~ /."t _,,.-• el J--;? ~ ~ at high velocity by tl~ing a ~pnnmatic gun or a sling shot# rtainl~ not 

aboriginal techniquej, but~ xcelent for examination of cone character, such 

as fracture angle of the cone, different velocities, shock waves, cone truncations, 

efh//4,cone collapse and angles of impact. In lieu of the air rifle or r{ 
--ct~~ sling shot,. a thin (l.exiab e piece of_ hard wo?q. can be used"'~ _ a s~rin~ by securi11&.,.._ w ~ ;:~~ ~(;:.~, "<J ~ ~ Zl{~ c:;z~~~u~~ ,,-?~---rr~ 

one endA then ,J)'l!lling back on , :t,he . other and ~ releasing it , to stri~ a ,...,. 0 -_c._~~ ----~~-U'-~ 1t;~~£:!..1&2 ... -.c~-=-- 7'"7-~ .A~~-- -~ 
pea st le~ roo1unde~ ebble, pld'ed on the tabular materia to _be perforated~~ 'Z'L( J~=r -c-~c:if- V -✓~#-7--CTUL~ ; ~_/4.,----~ ,<:-4 ~----# ✓~~ ~L~ e! 
removl!ftg a cone- Shattering is .common until the correct velocity is --c1~ ,~-et? ~-I!&-- 4 ·y ~ ~ ~ --/~· ~6'. 4q,,,,~~ ";v"S;/•~1~/4:,_,_ h

. d • ~----<U t,/~ ~~..-r .L,,.-,c..,f I • C 
ac ieve • - / . -?:Yv,'-~-71 a.) ~ . 

C .,c---?«7___.,- ~ -,,...c:- ~ vr'J An the~eXP .• e~iment in making c~es is to select or make a ~..v _y,J,luc I ~tit f.l/(_ 

flat surfacEj) to recieve the impact Ofl--th..e-li-th-i material and then imbed it in wet sand. 



I 
/ 

The plane surface~ placed upward and then struck vertica~th a 

hard ercussor, the size and velocity of the percussor must corespond 

with t e size and inertia of the objective piece. lf This method will at_s · ly 

make a cone but failure is more common than success if one atempts to 

perforate the piece by removeing an entire cone. 



NATURAL FLAKES AND CORES 

Since cones and con parts are the result of force applied to 

isotropic materials, they may be t he result of natural causes as well 

as th• intentional calculation and applicatio"/1t:::"::1ther by 

pressure, or more commonly percussion. Natural forces result from a wide 

variety of causes and may, under the right conditions, form cones and 

cone scars on stone which are similar to those made by man. However, 

,~ ~-h~ -47':;z;;;=~ -
the scar~ are generally random and do not reflect the preconception, 

plannert order, r~thms and ~ uscular motor habits necessary for man to 

db~ 
produce his tools. Close examination and analysis of-th~ir character 

and the fracture angle of the cone of force will indicate the direction ~ 

Lff~M~ ..;/ tJ./Wa/ ,,??.dfa-'4-P ~~ 
-~ -wh±eh force was appli~ and may reveal that they ..ape an imitation 

. . , ..,,~~✓q. ~E~&~ ~~--c,1 .. o' ~ , 
rather , than ~ ;p11 cation ef mans endeavors. ~ ,.. 

Flakes intentionally detached by man have sharp edgeoNUl'I../J 

NI./Ji8fiiHfiii and generally leave sharp edges on the objective piece 

,f)/4~.P-'-' . 
prior to performing functional -lt&e. Utilized tools may exhibit a dulled 

edge but generally isii~:-;_ d!stinctive wear pattern~~-~~=:::.:ges ~~ 
pressure and percussion. 



NATURAL CONES OF FORCE 

those 

·. d~d 
wi tb t.he p:reper:t:.les of i-nt1•r,isim ~Natural movements of rocks, w•th:er by 

e ~ ~ ,.r ~> 

chances of eavation or ~,.xaction of-water, any force or forces thn. ~f-,.-fr · ~ -

J . '_;LU'~ --r/._jt) e,'t.e&..-f/Zri , 

. . 
~ ~- ~ 

cause contact by pressure or percussionii1::f ~ cones of force. One pebble 

striking another will.t;;;e a cone of force ,ta him on both pebbles if 

the force exceeds the elastic limit of the material. The cone will 
( 

penetrate the material ~~a~l to the amount of force, 

1/rH#t,he inertia and the velocity, ~uced force may not if:;:: a cone 

~~ 
. to fal"ffl, while great force may~ the object toz;J;1 al1&1Hd at the 

fracture ancle of the cone.~ ij is possible for the cone of force to 

be sheare<' •rlJ ~• material is resting on an unyeilding supportj and 
I 

----~=---r-::z;;;~ ~ 

force directed opposite the supportP~ <JI \&trt'.us 

- , 

for some distance will soon be cevered with intersecting cones ..taet,A/~ 

,, .,It <!vi: depths 
.lwffe penetrat7 te- different •xt.Rt because of the variable intensities 

.J~~~~/1 ~ 
of subjected force. Vitnfous rocks as...,.::Z.. characterlstic~aee ~ 

~~~f ~~~_/ ~~~ ~ ~~ / 
U.a:den'Mfies th~al as having the possibility- of beinc suitable to / C7 

' 

-
~_d4-'_A,d/-,1J ~-✓ ~~-/ 

hr, usefuJl :material fer flaked stone tools. Non vitrious materials 

1 w i; • 

allow the .con• te colapse and1'becom-Ssmoothed and rounded. 



n L,w ,>-tC 
~u .. ~ '%( 11.;t~~ ...... C' 

~ understandin~ e cone principal - &formaUon in isotropic 

J ~ t?,, £.. i7 J .~S , '\f-~-<Ul'/:;.J-~ ·_e:;,___, /<.-c~.__, 
LA!~ C,U:4~/J/,n,:U,-A,,--.-

minerals . is a u.e~ tool in Wlde-ntand-i-n-g-_;--f--rae-ture-by-·-in-tention · and -the 

~7~°1---/ ~~ r_~~ ~~ 
_ pr0duct$.-O.f nature. A cone of force is formed ,by ~ --or- -~ 

~L.-~~-H 

.~:.~-.~ W:;.-i&~~,.-1,:.,i'-'-~~":_~.U,9"11'Ji4 

force at right angles to the plane surface. One c~~ 

ii ~? -tic T/:u..J ~~o-G ~~ 
l:£v angle~ rc• -• appHed to <11111,e tho fNetaro -1• of th•••""·.~ 

~ using the fracture angle gago and overlaying tho cone scars, the 

~,tV~~-

direction of force is obvious. ¥t is ~unlikely that aJ;I wan.I eel flake 

scars will be alternated af ong a margin an~ octed in sequence with 

chanfing angles of force. Also if the flakes leave scars along one margin 

and one face with consi~tant angles of flake removal and each scar overla,4 

"V~~/~e-~ .~7-~ ~ c:.""t,/ ~ 
the next i ~ .,a.patrral replicaU~ nil/ •. ..&thei: b:, e,e 01 ~ . 

,for the 1 R•.xpeN.9R~ e us~ the fracture angle~ one can determine 

.. 

the angle of force in relation to the fracture angle of the cone. Fracture 

due to natural forces inducfing cone removal will be highly variable 

.q,,&,,j.e,4/ ~~ ~ ?~~ 
in both direction and intensity. During natural flake removal any usefull 

~ ~~ , pl~~~ 

~ crushed and abraided/t weaker areas will be reduced more 

- ·1fjµ 
rapidly than~thicker stronger parts. The edges of n~rd psudo t?ols 

from interaction with associated lithic materials. 

become rounded and abraided,/f.he flake scars are also abraided but Im in 

different degrees because nature does not remove all flakes in sequence. 
,,, 

It is highly immprobable that man would remove just one flake,,.,use the tool 



then detach another and so on in order to exhibit ~ ar on the 

individ~al scars. Wien problamatical_f and questionable examples of lithic 

a~e ~ examined 
materials/it is well to have a represenitive popuiation and study the 

..... 4 },r,J~ 

fracture angle in relation to the direction of force ,atnm" fflftl ~~!:. -

versus 
-the question of mBn/ff.nature. 



then detach another and so on in order to exhibit ~ ar on the 

individ':1al scars. Wien problamaticav and questionable examples of lithic 

a~e ~ examined 
materials/it is well to have a represenitive popuiation and study the 

-4 ~"~~ 
fracture angle in relation to the direction of force ,am,rr #Hftl ~ ulv:tir1:, -

versus 
the question of man/ff.nature. 

ft 

.> 



in erosional forms and flakes that have a resembelenc• to those formed 

µ~ · ~ by man .~ are th• products of nature. Wien quanities o~ minerals with th• 

properties of isotrop*isim, "?httfai• au~ i,g subjected to force e:t:. ~ A<-".µb o7..A'.--/ _,,?~ ~ • flakes removed may often be m!seonstrued ~ ~lakes and cores 

made by man. Natural forces that may F- psudo at:tifacts to be formed 

are the -~ of underlying formations, earthquakes, diastrod , · 

natural gravi.:t;.¥,ion~s-i--ri-g-movement of the materral, olation, 

.., ,.,J pl',.. developement of internal strains and stresset:'' tempature changes, fonnation 

of crystaline minerals after th• initial deposit, movement by water or ice~ 

and any other ways in which natural elements will cause one mass of lithic 
' 

material to -•• fore• te b• subjoct~ r mass,causing fracture. 

The distribution of questionable artifacts mingf led and co mingeled 

within a deposit• of geo]Ogica~ ccuring lithie materials present complex 

problems not found in places som....-what remote from a source. Materials 

out of context and in a foreign f geographical and geological horizon 

indicate movement of th• lithic materials by artificial means other than 

nature, and limit their chances of being formed by nature. For ..,_..xampl• o:/--~ve-
McNiesh, 1969 OMll9Mlllill ;/~41" ~ ~~~~ . Ayachuco shelter on the side of a cliff v>cz~ag aA' cobblei\altered a~ .__ /./ 

~~-·~~ n~ ,e,Cfflt"• / £1 - -one end by the removal of ...... _.._ flakes/ is unlikely to be a Naturefact. 



Tn~ cr::::..e of vitrious material (minerals) is --.t impor:ant 

-£.o 

~ ~ 
before)ia final ~ of questionable flakes or artifacts. Minerals lending 

themselves to flaking generally occur ffN1irltl4fDHfd,H naturally in 

2-~ 
several catagories, blanket veins ~ horizontal beds of chert, silicified 

siljcious sand stones (quartzite), not meta Quartzite. 
sediments gnimbrite, obsidians and blsalt. Silicious filling of cavities eg. 

~ A 

~ zones, vesicular Basalt, psudomorphs and as concfftions in sedimentary 

rocks, ( flint in limestone). These materials may be re-deposited by 

being ff in the form of cobbles or boulders in alluvium. Quit• naturally, 

J~tU.e-
vitrious mi~~ \.\,f)OR ee1ng r,.olled and bruised prior to re-deposition 

in t~of alluvium or occuring naturally are rounded, sine• th• 

corners or protub•r•nces are less resistant to battering. OJ.rf ing th• 

1f.tv~I~ ~tliZi-~ 
th• mov•m•n) of on• piece of stone agaisst .4eP..'6thex;,'. flakes ,will b• remo ntl. 

~ a~ A ..-The ~ unded or ovoid materials e eoome more resistant to fracture than ~<.¥4--c.,,J 

material1--that is aug\l'l:ar. Th• investigator can expect to find somewhat 

~ 
different styles o~~ak• and flake scars in deposits of 4Jibcf!'l:i materials~ 

~~l:n~ ir geological occurance. Bw-po~s"l➔t-s~o..-fr/f,ugolar materia¢. ~ 
/ ~ cor• ~ ik• pieces with an occasional scar at the corner or corners that 

will resemble a blade core. + abular pieces will have an edge that will 

appear to be a burin core. Th• right angle margins of th• tabular or anglular 



Starch fracturing is not uneoilllllon in natural deposits of obsidian and silicious 

vitrious minerals and causes some very interesting psudo artifacts to 

be formed, many will resemble blade cores and blades • However with 

starch fractured material there is no bulb of force but there are ocasmonal 

. M/fJW L ,.,v~ 
~~ ~ ~ ~ 

rings of compression. 

Rounded spheroid material ,upen bGng fractured -ey nature /"must 
I 

rociove considorabfy more fore• than-- angula~ ofor~ a ro~d~ ~ 

mass will broak,~on rHHNilf:ff re•~~! , 

~4/~~•~Y'--4 
90 degrees to the surface, ~ r fo~ 11 ff# glance or riocochett 

~~ 
without -~g fracture , tg take place. ~atural application of forces 

,eoHapsv j;;ahee, gen 
r 

l'ben the force is excessive and the cone5 of force collapse// the -debris is 

~;A,4~ /441'_) a4.~~~~ -
angular and tho flakes ar• sub-t~ian~ te -having th• oharaetor of a sodJ."1rt. 

~•• Tho fore• wavosd.losoly spaced with expanding shatter -

lines originating at the point of applied force. 

.iv~~~-;~ i~ 
..there is no bui b of force, the fracture plane is quite flat and the 

./r_u ,//) J/ 7fo'-~ ~~ 
Wien// con•A shear --t-alc•s place 

compression rings are also closely spaced. 



Applying the ~rinoiple of the Cone to Functional 
Fllk• Soars 

A careful study of the use flake soars on stone tools can 

~# ~ 

sometimes determine ~ unotional · ~ lso_;t~anner of holding. 

Past studiesof such scars ~ laoed emphasis on the plane of fracture 

, but~ ot considered the angle of applied force which if, in turn, 

governed by the angle at which the artifact is held,; when performing a specific 
1 function. 

For the purpose of encouraging further and more detailed study 

or these soars, I would like to postulate a potential use of applying the 

technique or flintknapping to more clearly define these functional 

soars. It is conceivable, and I believe possible, that the principle' 

as 
of th• con• aa applied to intentional fractures in tool making :ad-

flak• 
could be useful in diagnosing functional/scars. 

Two angles of fore• must v• interpreted and these angles are 

indicated by the type 1,/Jff, length and termination of the use flake. Applying 

th• principle of the angle or th• cone to the negative flak• soar could 

very well determine the angle at which th• artifact was held.4 e 

use flakes may be related to the con• angles and tfte direction of t;h..-



of force must be considered. It is possible that a single direction of 

, .;.,/ ,c__, .£ c-Z.4 ~ //_,: _£7 .~ J~__,; ~~/ L...1 Z!/l.,,rfi-<~2t-JJ., f 1\1~ fore• i~ us'• : an a- ~ wi th- th•-pre-s-sure made~ M-di~ •clion unt 1 

i-t-t•~tos.~ < h• cut does not terminate then two directions of 

,-c7_,~i ~ ,,L'-.e-c.. • ~ 
pressux:e are used to -te'~e-: he-eu-t::_b.eing- made, ~Bhould an involentary 

use !lake be detached it will corespon! to th• proportion of the forces, 

changeing th• fracture angle o! th• normal percussion con• of force. 

W:ien a !lak~or blad~s used as a knife !or cutting flesh, hide, sinew, 

v-J~-t/v--; ~/u-~ ~ 
or -NH materials with minor rest.4.nce, it can be h•1~1betweon the thumb 

~~ 
and fore fingers ~d and drawn ~ th• work•:, 1llii£h 

th• strlces being parallel to th• long axis of the blad,-. or flake. 

d:,~---
.t'-'.~ , 

W:ien useg; in this manner~ the edg• may become polished after 

on the sidc osit ~ "° 

lo~g use. _Twisting_ or any side pressure will cau~• ;th• tool to nick/ ..it ~~:!~::_µ', 
9J::J,$-,- ~--ck _,,.y.x-~/ ~~ ... _, ~ d-~;v- -ya. ~ ~-"7 .,,_ - - . 

~ nued llil af'ter a nick j &--C-&US-ed,we-aken-s-th._edg.e~d the pr~jection A-e~_dc(V 

~/['-<-'~~,A .l ---- --- ~~¥~ 
~ -a he nick will .~"f flake to-M-Hmo.nd t:o~~ and 
f ~,..,,,n .,__,, 

this process will continue until'f th• tool is resharpened or abandon. 

The functional scars will be short and steep in a direction away from 

t;:..,.,,..,~ 
the user - or -~ th• distal end of th• blade. Wi.en the acute edge 

-<-';,(,4-~1-~ t . 
contacts bone or some hard resistant material ~e-em• crush..-. 

Wien the flak• or bi.id• is used with car• it only becomes dulled by 
;, 

abrasion and will have no visible flake scars. ftlff This ab~sion is 

probably due to the contamination of the material being cut by earthy 

substances. 



¼hen the flake or blade is drawn sideways, the use flakes will 

be detached from the face opposite the resistance,~ angle of the use 

I~ 
flakes will depend on th~ position of the flake or blade and the amount 

P✓/ jLJ 
of downward pressing force. The use flakes will ~. regular spaceing 

an~ iformi ty('\he leading edge will usually show crushing d ~ 
_f/ Ji!£ 

µv,t4'" noe-4.o be confused with intentional retouch. An example is the common 
', 

scraper used for removing fa~, flesh and tissue from siins - the 

~ 
~ - ~ use flakes t_o...b...,..1:i,ema u ed at the scraping edge from the ventral 

to the dorsal side. However, use flakes would only be present if the 

·~ 
scraper edge contacted some Pe§J6;tert material ~ to •frode 

. . . Jzt~ .ettav ,. 
pf-1~1- by removeing a cone part. 

or sear the '_'&tefte/ If the scraper <li:d-mr-t-mak8--SUC.Lc.cm.tact, th•J! ~ • 
d?N<J/~ ,<:!-~J? ,A/---.£ ..-frY~ J 

~ edge wo,uY just recieve a polish. Since function does not _ alw~ys p:oduc~ ~ __ 
d ✓,-A . ____ .,,1 .J..~ .JJ . ~ · • ~ .,,;/ti{-<--' /4, ___,,c· 
VfU/lJlV V"'£.C./ ~V-?-;n./-.<-/~ u-; ~ -~ ~ £../../4.,,.a.,,--"'--

use flake scars on a tool/fl-quick field test t determi-n·e-i--:f- th-e~ak• 

!!as Jiee::tt-sed' is t~ c 1:"•fu_lly ~ the finger along the edge to determine _ / 

/ 
-.::s? J ~ ~1tt:--z.c ~ e;{-£J 4 -~ /-<!,,?-,~=~-----~ ~~-
' ✓ ~../ ~f - r ~~ -c.0 .,~~ ~ ~ r-6(_ 

the sharpness~ The use of the binec~lar microscope is often necessary to H~,,.,,..__,/V~<JL...; 
~rTJ ~~-

determine wear patterns, o~ ish~f••m ~"- Often striations may be . 
~ ~ ~~_/,4~ 

observed showing the direction of use, bu{ ~ the angl•g which the 

tool was held. 



On the other hand, implements that appear to be scraper-like 

and shapjing 
objects were used by the Australisn aborilinals for~ forming/ wood. 

CJ>J~t;;~ 4/~ 
~ hafted and used th• tool in much the same manner as one would 

Gould and Tindal•, (persenal Comunacation) 
use an adz./These areifacts were secured to a shaft of hard-'weod or 

( Sfl~AP- T/?;cowff-R) ~~ ~ 
Hfff.NHH ..we.H at1:nd te the proximal end of -the throwing stick ..e:, using 

/J1d'j;:::~ adhesive spinifix gum and then used in much the same manner as one 

- ~/ 
~ . ck/~ 

~tt a hand-held wood chisel. The1" side of the artifact was the 

al-~.t/~~~~~~2~7?~ ~,. 
ventral HffHf sid• of th• flak• -:' ~ g• w,,a 1; Is ,..,_., 

slightly curved1'f:t~":" th• bulbar, part of th• flake. -fr-ti=~-
.~~/--Q -ff ~ J-R/~ ✓ ~ ~ ~ "ff =iE-- ·t-o ~"~ APB~ :n_,; -~ 

flaftward the distal end of th• flake. After the flake was made seeur• 
0 ,,L£,IJ )7f,v adtt~~~ -~ :fi-PJ ~~-Je-, ~ 7i5 
~~~ ~~-27~ · co--v -~~~~ ) 

i ~ wa11 sharpsmtd-by a sing-~ by striking with a piece of hard 

wood. '!he sharpeninc flakes were removed from the ventral to the dorsal 

side of the flake. The exposed cutting edge then conformed to th• ventral 

side of the flake, being curved or flat, the angle of th• cutting •di• 

conformed to th• hardness of the material being worked. A1i:y flakes remov«l--f 

~ .on-are-en--th-e-vent-ral sld• of th• !lak·r-tm,-1. It is ~ 

possible that ~ counterparts of the~ ustra.ilian implements have a much 

. Jt-~L~~-
~~ distribution than ~ ii•:;a::::;{f:nc~eved. 'lh• difference in the 

position of the use flakes may be usefull in separating the two furn;tions ( 

performed by tools simular in outline. 



Th• use flakes may be usefulf in determining th• difference between tools 

called scrapers and those used as an adz. The scraper is drawn twards the 

worker with the ventral side of the flake faceing th• worker. Any use flakes 

removed during the scraping action will be from the ventral to the dorsal 

side of the implement. ¼hen th• tool is to be used as an adz , th• ventral side 

is twards the material being worked and any use flakes will be removed from 

the ventral side of the modified flake. The different positions of the use 

diverse 
flakes may be usefull ~n separating the two/functions perfonned by tools 

simular in outline and form. 



J2M ~jL~ 
Large flak es , two and a half to five pounds aro uni f'acially 

I 

flaked to :,w us&ci a~ hand h.1tJld Cr,opp~r£ with the ventral side faceing the , 

~LJU ~~ 0-,u~L~ d~ ~ ,1 ~~:_;/&u.d/7 
~fL/ material ~ ) being worked. ~2, f akes will alsa be remo•.red from 

the ventral side o the t ool,, Ill\!Oh the same as the Austrailian-.!Ad.z.es. 

j?foY/A /;;;'~~ 
~ cone of force/2 penetrate3/\ the same direction as the impact wa& 1i SI &1 adi 

-~~~~ 
an~ terminates in a step fracture rather than a hinge. Use flakes do not 

;7~//~ 
~ appear 

'Od.rf ing th• past two million years man has preduced a vast 

ass~rtment of artifacts, many designed to perform specific funetionsf aM 

possibly some wer• for 
others ddrJ7:n multi-functiona3:> and INlil non-func~a~ ceremonial purposes. 

~/2,~ < < 

-4'h.e---toott were often modified into ether tools after ~~ad performed -U~Y1~ 

-~~1 
the task~ 

~ 
an~ used. J-ter 11md1£::l:.cati10n for another 

purpose. One can often imply function by examining th• design, but by using 

the cone principal one is able to reconstruct the forces nessary to 

detach a use flake of certain dime?51ons and direction. 



Cone Truncatien,, is at the apex or proximal end of the cone of force and 
...----z.._--· ~ 

is called the platform part~ lak: ~; ~lad8',~z : i,:i...j. The top of 

a-
the core is the platform, and upon removing -a- cone part or a- flake or 

C~F4 J {~~~J) . 
blad~ a portimn of the platfor13/\1s removed which is the---eon-e-t-rurie-ati.~n._ 

Tho size of the cone truncation is the area contacted by the . 

percussor or compressor. The character of 
(~) 

the cone truncation or the 

~tforu1 pa1·t is the most diognostic part of a blade or f lake. The cone 

truncation, may be flat or at an angle depen<ling on the type of "° core or 
,1.~d 

/tf:J._~'---th~ technique ;,~ The truncations) or platform parts) are often modified 

by a variety os methods coresponding to techniques, stages of work, and 

the ultimate intention of the tool makee. Some truncations are ~ed 

'J1, ,{fl:v ~~ }0 ~~g natural cortex/{ others a ~ efracture surfaco,~emoveing ' two or 

more flakes to isolate the platform or truncation, Single bulbar scars are ueed 

to seat the flaking tool, and other truncations are strengthened by 

abraiding and sometimes by polishing. 

The yeild of the ?ercussion tool and the portion of the 

~~ platform part contacted~ force ie a,~li-ed will make a large cone · 

I} . ~ ctc~✓~.fl 
s _,,A.~~ fl I P'i kb 

truncation and often eliminate the mue clasic cone scar, e~&ing tiho :n-0='7~· 

j~v~✓~Vu->.) ~~ 
flake and flake scar , ~ J.e ~:A hard semi-pointed or sharply 



- ' ~ 
'!he precess is ~,,:Jly called pecking, and is a percussientdJ' technique 

J[;l&. ' 
~ 11 ---zr- c0cr~-

G~ striking the object Npe.it~ously oausing cones of ferc• to intersect 

~ one anether tnereby freeing the material between the fracture planes. 

a,~ 1 ,,;, ~ ~ . 
V ,11:fard vi trious material/\ itather Uum. Aen-~ ... -t- 1T7Is~ 

✓ ;1--
th t.: sd ·~•r-t&r ~~lse the ·;1 t:&~vas nck a~t•r conti_nued us'1will developf 

pv/$t~~ . ~ 
pestiv• 0•~-, sUc;htly_ pr~_ject1r1, :from th.,• p•~cus~or. Theyositiv•_, ~ , 

o,lfL·lfp> ~~ """--rJu.-, ~ ~ ~., ~ ,f lvt ~ 
cones;1 in turn/\ form mul tipl• c•n•~ fr•m a single blow •n the mater:hri--·- _ 

.-beinc ~e«l. A percuse..r ef the pr•p~r material will r•m•v• ~ f 
. ·du.> cJ,wp,-~~~ -~ -~ ,,. _,/Yt~~ 'Ary-n -;- U p-,'Vl-9'v vi~ 

material n a short time. ~•riment has shewn that .Wi:-t,a a percusser of 
~,1..,/.,Y ~-. # ,/(JL/ 

th• proper?( material and- weig~/ can greove a basalt or granite maul in less 

than one-nour. Pecking was a comm•n technique in Neeli thic times .~ 

implements ~C flint-like materials were pecked in this manner 

~pa .~m ~ -
befere final smoething and pelishing. WlenAreduce3iiBC n•n -vitrieus1the cenes 

~ -r1~ 
are eften crushed)n•w en•~ made and tdt•:r also crushed eausinc a rapid 

reductien ef th• material. Th.• percussion con• technique was used to 

f•rm and croove axes and mauls, inscribe peeroclyphs, make bewls and merters, 

-a.. 
t• make heads for war clubs, shape masonry and make orCn•m•ntal carvincs. 

~-1,,11.tl ,1,1U-t ~ 



PRESSURE FLAKING 

The fracture angle of the cone and the interpretation of the direction 

~lied ~~ of/force can only be used when the pressure is in one direction. Collllllonly- u--~ 
~.) -~,,t/~~-ze, ;/~ 

pressure,i\ i:-8' appi.('1 in two directions,r--the direction of the proposed 

flake and away from the piece being worked - . Characteristic uni-directional 

pressure scars indicate that the flake is quite flat and terminates 

without curving. Projectile points with a diamond shaped transverse 

section are examples of the single direction force. fPressure retouch 

used in 
.,,;(J. al 

bevelingj"sharpening is ofte~uni-directional application of the 

pressing force. The flakes detached b~ bi-d~rectional pressu!e ~e 
,Jy '"""'M t , - .-v,,._:--z;;..r-t1 c~~~ 

cone principal . bu~ t~essure tool may be ~eld -at d.1.f;~;ent angles than 

vertical to the direction of the proposed flake scar and the pressure is·-

applied in two directions. The pressure tool tip is first seated finnly 

·(:/µ,, ,nJiC<J~ ' on a prepared area that will withstan~pressure ~/to detach the flake 

of a pre-determined size without crushing. Pressure is then applied in the 

direction of the proposed flake even if the pressure tool is held tangenetal 

to the direction of applied force , e pressure must be sufficient to 

()Ii 
inward pressure is ~ maintained..- The flake will start to part at the 

proximal end,remov♦i~g a cone affixed to the proximal end of the flake. 
~i~;the cleavage to its termination. The inward pressure will then 

\ 



r ~ 28 
The cone of pressure l:lftd•~s@11 a shif't?~osition as the outward pressure 

is increasedd. shift continues until t he f'r actu:.r•• mgle or t h 111 conli) :is r•~chdld. 

and th.t elastic liu1i1~ of' the material has been exceeded. The proportion 

of inward and outward pressing forces are coordinated and ajusted to the 

desired flake or blade termination. The fracture angle of the cone is used 

in pressure flakeing but only the uni-directional pressure soar can be measured 

by using the gage. See Fig. __ 



Conilusions 

An examination of the behavior of cones of force in isotropic 

/}1£1,,&.M(V)~/ 
materials is a nessai7 part of understanding lithic technology. Unless 

the direction of force is related to the fracture angle of the cone1the 

-
action of the stone worker canot be reconstructed, nor can functional flake 

.. 1~ ,/~~~ # 0,./~-r~~,, ~~_,.;__, 
,scars show ~ the artif~ 13erfomed a specific ftt-nctio • A -realization · 

~ ~ _) ' 

/~~c character of flaking products and by-products of 

C/-V,,-,Ji;.v/d!_~ ~6 
areas/\ w11r-a1d in defining separate industries, definite trait and 

at~butes //,Lm the mec,hanics of cone fracture are understo~ 

The character of cone fracture is governed by a set of conditions, 

A replication of the conditions causing cone fracture will result in 

simular characteristics of flake and flake scars. The cone parts 

represent the developemental stages of artifact production from their 
workers intention, 

techniques 
inception to the finished product, showing the/diverse H,,#JH tlllf/HHH 

and tools used. 
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