
TECHNOLOGY OF STONE TOOLS 

A study of lithic technology reveals the progress 

of primitive man for approximately 2,000,000 years 

making and using tools and weapons of stone, wood, and 

bone which is a predominance of approximately 99 . 5% of 

_human history . But artifacts made of organic materials 

are generally perishable and the most enduring identifiable 

tools of prehistoric man are those made of stone. 

The earliest man can be identified as human as 

much by his association with stone tools as by his anatomy. 

~or this reason , the techniques of making stone tools are 

of great importance in the study of human origins and dis 

persals. Flake scars on the artifacts are the result of 

various flintknapping techniques and consequently furnish 

evidence and diagnostic characteristics of at least the 

last stage of manufacture. Further, a microscopic study 

of functional scars on the edges can give some basis to 

theoritical functional analysis. Reducing the initial 

mass of lithic material to the finished product requires 

many stages of manufacture , discarding waste flakes during 

the process. These debitage flakes are usually more 

diagnostic than flake scars for their size , thickness , 

shape and degree of curvature can be evaluated . They can 

indicate the technique for they retain the bulb of applied 
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force (platform area) , show the method of platform 

preparation and innumerable other characteristics 

which indicate the technique . For this reason, a 

careful study of the flaking debris is a prime 

requisite in determining the manufacturing technique . 

Flintknapping is one of the earliest industrial 

art s of man - a process of mans • ability to induce and 

control the fracture of stone to form functional 

implement s . The pebble or cobble culture of Olduvai 

is the oldest known form of working stone by a simple 

percussion technique of detaching one or more flakes 

from a cobble to leave a sharp cutting edge . Certainly 

mans • first attempt at flintknapping was elementary , Du t 

as cultures developed in the stone age we see the 

progress of new and more sophisticated tool types evolve 

which required new flaking techniques . 

Prehistoric lithic technology is the science of 

systematic knowledge of forming stone into useful cutting , 

chopping and other functional implements. But lithic 
technology comprises two factors - the method and the 

technique . The method is in the mind; the technique in 

the hands . 
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Method is the logical manner of systematic and 

orderly flaking process; or the preconceived plan of 

chipping action based on rules, mechanics , order and 

procedure. Method verifies historians ' theories that 

flintknapping was not a haphazard art but , rather, a 

carefully planned process of making stone tools to 

suit a specific functional purpose . The shape , lengt h , 

width, thickness , form , and technique of applied force 

to fashion the tool was predetermined by the toolmaker 

before the initial fracture of the raw material . He 

also determined what tools he would use in the process 

before the initial break of the lithic material . 

The technigue represents the application of the 

method by the worker with a suitable fabricator to form 

the stone into his mental conception; each technique 

reflecting distinct flaking character and technological 

attributes . Manner is part of the technique and is the 

mode or characteristic style of preparation and 

application of forces to form the artifact by a definite 

method . Manner is the determined angle and application of 

force - whether percussion by the straight line or curved 

blow; pr essure by pressing or snapping; indirect force by 

percussion or pressure , etc . Technique is the ultimate 

result of the method applied in a prede t ermined manner. 

A single technique is the simple baste principle of 

detaching by percussion , indirect percussion , or pressure 
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a sharp usabl e f lake. But each of these manners of 

delivering force vary with the intention and t ool type 

and consequently we have multipl e techniques . Technique 

variables can also be modified to suit the material, 

intention or the fabricator . 
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If the pattern of applied force is consistently 

repeated , then a more sophisticated tool can be f ormed by 

reducing the mass to the desired func t ional form . The 

freshly detached flakes serve adequat ely as cutting 

implements and if they show functional scars they are 

utilized flakes. Most techniques are compl ex . Bl ademaking , 

per se , whether by pe r cussion, pressure or in i rect 

percussion is not a single technique . But blades made 

by simulated conditions , represented by a variety of 

platform preparation; degrees , kinds and angles of force ; 

use of rests or anvils; variations of rhythms and muscular 

motor habits; and use of diversified fabrication tools 

represent varieties of blademaking techni ques. 

A complex technique is a combination of multiple 
( Cl<,HJ7Pt:.&1/f4~} 

individual techniques . For example - the Folsom point 

merges a percussion technique for preforming , a pressure 

technique for forming and the fluting technique for 

detaching the channel flakes. Other methods combine 

percussion , indirect percussion and pressure to form more 

sophisticated tools . Most tool types are the end result 

of a method of independently applying forces in alternate 

degrees , ways , and at varying angles from the initial to 
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the final stage of fabrication. 

A study of technology is pertinent to typology, for 

careful analysis of the various stages of the manufactur

ing process can give clues to the technique and the 

functional need. Technological evaluation is based, in 

part, on understanding the muscular motor habits and 

rhythmatic removal of flakes . After the rough material 

has been reduced to a stage where the worker can 

repetitiously remove a series of flakes from the margin, 

the mind, eye and muscular responses often develop a 

rhythmatic and subconscious reaction to applying the 

force. Experience and habit eventually cause the worker's 

muscles to respond subconsciously to induced forces. The 

hand holding the piece being worked subconsciously moves 

or rolls to conteract the force applied by the percussor 

or compressor . As a result, the subconscious response of 

manouverlng and manipulation, the holding hand generally 

becomes more fatigued than the hand applying the force. 

The direction and amount of force needed to detach a 

flake of a given dimension becomes intuitive when the 

worker becomes familiar with the components of the lithic 

material, can relate the size and weight of the fabricator, 

and expertly apply the technique. 

The finished artifact usually reveals only t he final 

series of flakes so the modern typologist generally relies 

primarily on theory and morphology to define the technique. 

Typology based solely on morphology implies function - such 

as scrapers, wedges, awls, borers, burins, etc. - but tells 

or verifies nothing of the living habits of the group. 
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Morphology is certainly a part of the method and 

technique but the technology must be defined to verify 

the types which emerge from industries. Artifacts may 

be identical morphologically, but made by entirely 

different techniques. 

Technological theory remains empirical unless it 

is verified by experiment or observation. Since only a 

few isolated societies remain today who make and use 

stone tools - such as the Australian desert aborigines 

(Gould and Tindale, personal communication) and possibly 

some groups in New Guinea - it is a rarity to observe the 

flintknapper in the act of making his stone tools. Very 

few people are real ly good observers and even if 

observation was possible, the spectators• conclusions 

would only be as dependable as their powers of annotation. 

The observer must be able to discriminate accurately 

between what is really observed and what is only inferred 

from the facts observed. The important factor of 
J>6 

observation is to , uninfluenced by preconceived prejudice, 

hypothesis and theory in order to correctly record the 

facts observed or realized. 

There is nothing as potent as experiment for 

verifying lithic techniques. It allows the worker to 

record all the stages of manufacture; to study the 
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characteristics of the debitage flakes; and to prove 

or disprove the theory. The analyst can best verify his 

theories by experiment. He need not become proficient at 

flintknapping but even a try will familarize him with the 

mechanical and physical problems involved in the 

manufacture and emphasize the importance of preparation 

and the correct angle and proper application of the 

required amount of force. Different tool types with like 

characteristics are pertinent to individual assemblages so 

even the experiment remains empirical until the worker has 

produced an exact replica of the aboriginal artifact. 

Experiment is the end result of hypothesis based on theory 

but now supported by fact even though, in this instance, 

the aboriginal approach may parallel or slightly vary. 

The important factor of both analysis and experiment 

is to consider the traits of each stage of manufacture and 

evaluate the technical methods of the work from start to 

finish. Many techniques have been replicated by the 

stone knapping experiments of Francois Bordes, Jacques 

Tixier, L.S. B'~ Leakey, Alfreds. Barnes, Leon Goutier, 

Francis H.W. Knowles, D.F.W. Baden-Powell, Kenneth Oakley 

and Don Crabtree. Their experiments have defined the 

intentional from the miscalculation; the novice work; 

the rejuvenation; the importance of preparation of cores 

and preforms; grinding and polishing of platforms and 

edges; the aboriginal use of thermal alteration of lithic 
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materials; the value of debitage analysis; the amount 

and angles of applied force; the significance of the 

correct percussor or compressor; the subtle blending of 

techniques; and many more factors which are technological 

features. 

Limited space prohibits the analysis and 

classification of the hundreds of prehistoric lithic 

techniques and their variable attributes which make up 

the stone age . Complete coverage of individual 

techniques and their pertinent characteristics would 

fill volumes. Descriptive details would have to be 

given of each experiment and then related. and compared 

to aboriginal work with the text profusely illustrated . 

Therefore, descriptions will be condensed to a 

dictionary version of the basic techniques of percussion , 

pressure and some indirect percussion. 

MATERIALS: 

The first concern of the toolmaker is obtaining good 
'- A \ ,_ , ,,, 7 ;) 

lithic material. The shape and functional performance of 

the tool is g overned by the quality of the material and 

the skill of the worker . Flint, fine-grained basalt, chert, 

" chalcedony , jasper and the volcanc.!- glasses were widely 

used aboriginally for they are solids having the properties 

of a heavy liquid . All have the necessary qualities of 
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elasticity , homogenity; are crypto-crystalline, isotropic 

and highly siliceous . Homogenity is necessary for it 

deletes the clevage plane and allows the worker to fracture 

the stone in any direction , The material must also be 

free of flaws , cracks and inclusions otherwise it would 

break prematurel y or cause s t ep ann hinge fractures . 

Coarse-grained rock will not fracture smoothly but tends to 

crumble from the applied force . Other materials such as 

feldspar and slate will fracture only along certain lines 

and ean1 not be controlled by the worker . The quality of 

material has a direct relationship to the applied technique 

and determines superior or lnferlor workmanship . Of course , 

the r e is always the human factor of finding good work on poor 

material and poor work on good material which denotes the 

skill of the worker. 

Flint was widely used and made almost indestructible 

tools , but when obsidian was available it seemed to be 

preferred by stone age man . Undoubtedly this ls because it 

is a volcanic glass and leaves an extremely sharp cutting 

edge . But when obsidian is used , the percussor must be 

different than that used for harder materials and the blows 

lessened or dampened . For di gging , boring or scraping tools 

the worker preferred a harder material and was not so much 

concerned with the sharp edge . Stone age man was very 

selective about his raw material for his very survival 

depended on his inherent knowledge of suitable stone for 
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weapons of specific function. Certain groups ranged 

in areas where there was a scarcity or lack of good 

material and, in this case, they had to make do wth 

what they had . Very often the analyst will refer to 

work as "crude" whereas the material is poor and only 

superior skill would permit flaking. So the word 

"crude" should be qualified according to the material. 

Many lithic minerals can be improved for flaking 
( C. ~ A (!rt? t:,, 194 'J] 

by the aboriginal method of thermal alterationt which 

recent archaeological evidence indicates is contem

poraneous with the advent of pressure flaking. The 

stone is buried in sand and slowly heated to moderate 

temperatures of from 4oo 0 to 900° F., depending on the 

type of material . Then it is left to cool undisturbed 

for at least twelve hours. This process relieves 

stresses and strains in the stone and it becomes more 

elastic without becoming brittle. The alteration makes 

the stone more vitreous and the worker can make tools 

with more precision and with much sharper edges. Each 

material responds differently to heating and one must 

become familiar with the stone being altered to determine 

the temperature and alloted time of heating and cooling. 

The alteration time period depends on the size of the 

piece being heated - larger pieces requiring more time 

10 

than flakes. The workability of natural glassy materials -

like quartz crystal and obsidian - are improved by heating 

but the texture changes are not as noticable as treated 

siliceous rocks. Some materials do not require alteration 
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for they respond very well to pressure flaking in their 

natural state . It ts not necessary to treat materials 

to accomplish pressure work, but the alteration improves 

the material it requires less energy to induce fracture 

and the worker has greater control over flake removal . 

When toughness is a prime factor such as that required 

for diggers, choppers , awls, borers , scrapers , etc . then 

untreated siliceous material is desirable . , 

After heating, the natural surface retains its 

original texture and only the inside part under the 

cortex will show the change . This makes it difficult to 

determine alteration on finished tools that have had all 

the surface removed in the final stage of flaking . But 

if a facet of the original surface remains on a thermal 

treated artifact , the change can be easily noted. Heating 

also often causes color changes in the material - yellows 

changing to red and other natural col ors altering 

accordingly . Alteration can be verified on aboriginal 

flakes if the dorsal side of the f lake is coarse-textured 

and the ventral side is glassy . 

THE CONE PRI NCI PLE : 

When a flake is detached from the parent mass , it 

forms a cone or a part of a cone. The flake ts the 

positive cone part and the scar is the negative cone part . 
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This principle works in much the same way as the cone 

formed on plate glass when shot with a BB gun . When 

the pellet strikes the pane at right angles to the flat 

surface, the force radiates outward in widening circles 

at an angle tangential to the direction of impact and 

finally the force exceeds the elastic limit of the gl ass 

and a cone is removed from the opposite side of the point 

of applied force . If the energy of the pellet is in

sufficient and the force is dissipated , the cone will 

penetrate only part way - or not at a l l - and only a 

cone part will form . I f the velocity of the pellet is too 

great, then the cone will shatter . 

The ideal whole cone is formed by percussion -

having the ratio of the size , weight and hardness of the 

projectile proportionate to the force and veloc i ty of t he 

blow. Detachment of a complete cone is generally by 

percussion and usually used only for perforation . Removal 

of cone parts is synonymous with both percussion and 

pressure flaking . When using the pecking technique , the 

worker removes half cones, quarter cones , overlapping and 

intersecting cones , or leaves the cone intact with the 

parent mass. 

Flakes are cone parts and the fra cture angle of the 

cone is the ventral side of the flake . The a p~x of the 

cone (proximal end of the flake) where the force is 
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applied is cal led the platform part . Examination of 

the platform angle and the fracture angle of the cone 

will determine the direction of applied force . Because 

of the amorphous nature of most raw material , the worker 

must constantly calculate the fracture angle of the cone 

to determine the direction of applied force in order to 

remove flakes at an angle different than the direction of 

force by the percussor or compressor. Both the position 

of the material being worked and the direction of the 

applied force are constantly changing in the initial 

stages of manufacture. This enables the worker to select 

the platform area and determine the correct angle of 

applied force. 

Cone splitting is an exception to the rule of using 

the fracture angle of the cone. The cone ls split by 

supporting the working piece , thereby setting up opposing 

forces and causing the cone to shear . In this case , the 

fracture ls quite flat and the positive and negative 

surfaces have little or no bulbs of force. 

FLAKI NG IMPLEMENTS: 

The forming of the artifact from the initial break 

of the raw material to the finished tool usually requires 

several stages of manufacture and the use of several L Cfrlt87IVS.e; I'!~ 7 J,) 
different kinds of fabricators. Some tools are made 

entirely by percussion and some entirely by pressure. 

Others are initially started by percussion and then 
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finished by pressure. Others are made by the punch (indirect 
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percussion) technique. Each method requires a separate 

tool kit. But the compressor or percussor (Fabricators) 

must be of material different than the stone being worked. 

Quarrying material in situ requires a special tool 

kit including levers, large hammerstones , thick pick-like 

objects of either flint-like stone or pointed pieces of 

bone or antler and large broad flat scraping flakes to 

remove debris. If the rock is surface material then the 

quarrying tools are unnecessary but the stone must be 

tested for the necessary flaking quality. The~ ts 

struck with a simple hammerstone to expose the inner 

surface to test for fine texture and homogentty . When 

the blow produces a ringing sound, it denotes homogeneous 

material free of cracks , flaws and inclusions. If the 

blow emits a dull thud - then the worker knows the piece 

is not homogeneous. 

~ ~t.-<1/'..--rP__,; --r-~ 3 I -v: 3 2--

PERcussI ON: 

Percussion requires that the fabricator be large 

and heavy enough to induce sufficient force to exceed the 

elastic limits of the stone to cause fracture. Percussion 

tools are hafted or unhafted hammerstones of different 

hardness , texture and size; billets or rods of wood , antler , 

bone, ivory and horn; and the worker may even use an anvil 

for support of the working piece. 

14 
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The type of hammerstone material and the tehnique 

is determined by the quality of material being worked 

and the stage of manufacture. The hardness or softness 

of the hammerstone controls the interval of contact 

between the percussor and the flint-like material - for 

the time of contact is proportionate to the yield and 

density of the percussor. If the hammerstone or billet 

is of sandstone, wood, antler or bone, then the interval 

of contact is prolonged. If the percussor is of flint, 

steel or hard wood, then the interval of contact is 

shortened. If the percussor is soft, it must be large 

and weighty and the velocity of the blow must be increased. 

For if the piece being worked is small and a soft per

cusser delivers a slow blow, the artifact will move with 

the applied force. The density of the percussor must 

correspond to the size and type of material being worked 

and the applied technique. If the stone being worked is 

sufficiently inert, the size and weight of the percussor 

may be increased and the velocity of the blow decreased 

to the point where the applied force will almost approach 

pressure. A very hard percussor often will crush or 

shatter the flake or artifact and so is used for only a 

few techniques. Relatively soft percussors contact a 

larger area than hard percussors, causing the cone of 

force to have a larger truncation and the flakes to have 

~iffused bulbs of percussion. 
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The wear pattern on percussors can be of diagnostic 

value in interpreting techniques . The position and 

depth of the wear pattern , striations , brustng and 

battering aids in reconstructing the manner in which 

the percussor was held, the way the blow was delivered 

and t he probable stage of manufacture . Exp~riment 

revealed that an elongated cobble with wear pattern 

on one margin was actually a hammerstone used for 

blademaking whereas it had previously been defined 

as a rubbing stone. (Edge-ground cobbles ,Crabt ree , 1968d ) 

Scaring can indicate whether the percussor was pro

jected in an arc-like or straight line blow . Battering 

on one or both ends can indicate that the tool was used 

as a hammer to section large pieces of lithic material . 

The wear pattern on some percussors reveals that they 

were used for pecking rather than for flake removal . 

THROWI NG: 

The s i mplest and probably one of the earliest 

methods of t oolmaking was by throwing the raw material 

with great force against an anvil stone to break or 

shatter it into usable pieces with sharp edges . These 

flakes could be used "as is" or the edges sharpened by 

modification . Observers have noted this technique in 

r~cent t imes amoung the Australian aboriginals . (Gould and 

Tindale , personal communication ). However , it is sometimes 

( 
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necessary to use this method to make the first break 

on spherical material having no flat surface on which 

to apply the force . Rounded surfaces slant with the 

direction of the blow, so the force must impart great 

energy to prohibit the ricochet of the cobble or 

percussor. Spheroids which are broken by throwing 

often shatter, splinter, exfoliate or split, depending 

on the weight of the cobble and the velocity of the 

throw. Throwing generally detaches planoconvex 

exfoliated flakes with closely spaced compression rings 

but no bulbs of force. If the cone shatters , the 

flakes will be angular and pointed with a flat surface. 

When angular material is thrown, the results are un

predictable. 

Hand-held Direct Percussion: 

17 

Using this technique , the worker holds the objective 

piece in the hand , or hands, and strikes it against an 

anvil stone. This is a hazardous method , for the flakes 

fly in the direction of the worker and the fingers between 

the anvil and the piece being struck are vulnerable. How

ever this techni4ue can be used to make:burins from flakes 

or blades; to remove ends from tranchet cleavers; to 

detach Levallois flakes firom specially prepared cores; to 

remove blades from cores; and to sever elongated pieces of 

lithic material by holding both ends and striking the mid-
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section against the anvil stone. The break is flat and 

each half is well suited for a blade or flake core • 

• 
Bf-Polar: 

This technique requires placing the objective piece 

on an anvil stone and striking with a percussor . Small 

pebbles and cobbles may be fractured in this way , much 

the same as one would crack a nut. Force is induced from 

both the anvil and the percussor , causing cones of force 

to form at both ends of the pebble or cobble , not 

necessarily leaving cone scars . When the force is in 

direct opposition , the cones exceed the elastic limit of 

the material and it shatters. The debris will resemble 

segments of an orange. 

The ideal bi-polar fracture is to form a cone at 

each end of the material by directing one of the forces 

slightly off-center which will split or shear the pebble . 

Shearing radiates the force waves from one end or the 

other, usually from the end having the least contact with 

the percussor ar anvil . This technique seldom leaves a 

positive or negative bulb of force scar . But the bi-polar 

shearing technique leaves force wave scars at the area 

of least contact and the opposite end may show signs of 

crushing . 

18 



Technology of Stone Tools 

Archaeological texts often erroneously indicate that 

blades made by the bi-polar technique have bulbs of 

percussion at both ends . Experiments contradict this 

theory! Blades removed from an anvil-supported core must 

have the leading edge of the core's base free of contact 

with the anvil which prohibits a bulb at both ends . Also . 

the force must be directed tangential rather than per

pendicular to the face of the core and the detached blade 

will have one bulb of force at the proximal end . If the 

bl-polar technique is used for blademaking , the force is 

in direct opposition from anvil and percussor and the 

blade will collapse and there will not be bulbs of 

percussion on both ends . Cores can have blade scrs on the 

same face and bulbar scars at both ends, but this is not 

true of blades. Anvil-supported cores produce flatter 

blades then when hand-held or placed on a yielding 

support. The anvil is useful in many t echniques but the 

force is normally not applied in direct opposition to the 

anvil . A true bi-polar technique is used to shape and to 

back a flake or blade . It involves detaching crushed 

flakes from one mar gin to form a right angle and blunt 

the edge opposite the cutting part. 

Direct Freehand Percussion: 

A technique of holding the objective piece in one 
or billet 

hand and striking with a hammerstone/to detach flakes or 

blades . All of the diverse variations of this technique 

19 
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will probably never be known, but it prevailed during the 

entire stone age until metal implements were available. 

The technique was used to make simple tools by striking 

vertically to the margin of a lithic cobble with a hard 

hammerstone to remove rapidly expanding fl a kes with 

pronounced bulbs of force and sharp edges. If the 

process is continued, the worker can remove several flakes 

from a cobble, making a core chopping tool. If the cobble 

is turned after each flake is detached and the previous 

flake scar is used as a striking platform for the next 

flake removal , the worker can make a bifacial tool such as 

20 

a simple pointed handax. The handax served as a milti

purpose implement - for cutting, chopping, boring, digging, 

etc. Clactonian implements were made with this technique 

and were thick and strong and able to withstand considerable 

abuse. Progressively through time, man improved his per

cussion methods and developed more diverse and sophisticated 

techniques of flake removal with greater control of: 

(1) Platform, (2) Width, (3) Length, (4) Thickness, 

(5) Curvature, and (6) Termination. 

(1) A platform area may be a natura l or prepared 

flat surface to r e ceive and withstand the applied force. 

The platform can be made by removing a flake or flakes, or 

can be prepared by abrasion, by creating the proper angle 

by pressure or percussion, or by removing the overhang . 
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(2) The width of the flake or blade is controlled by the 

surface area of the material. Plane or flat surfaces 

allow the flake to spread while a ridge, or ridges, will 

confine the force and allow a long flake or blade to be 

formed if the angle and degree of force ts correct. The 

natural or prepared angle of the ridge or degree of 

convexity control the width of the flake or blade . 

(3) Length is controlled by the surface area . If a ridge 

ts established and continuous force applied , the flake 

or blade will be longer and will terminate at the end of 

the ridge. If the surface is plane , the flakes wll 

spread and terminate short. Termination is controlled , in 

part , by the angle of the applied force . (4 ) Thickness 

is primarily controlled by where the force is applied on 

the platform. Near the edge gives a thin flake or blade 

and away from the edge gives a thick flake or blade. How

ever, if the platform is made strong by abrasion , the blow 

may be near the edge and a thick flake detached without 
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the platform collapsing . (5) The straightness of the 

flake or blade depends on the inertia of the material . 

Large masses of stone will remain inert because of their 

size and weight . If the piece is small it can be supported 

by either a clamp or placed on an anvil. If the working 

piece is held loosely in the hand and rolls with the blow , 

the flake or blade will be curved . Another factor is the 

manner of the blow - an arc-like blow will cause curving 

while the straight line blow will produce straighter flakes 

and blades . (6) Termination. Flakes or blades may 

terminate by predetermined techniques - feathering , hinge 

or step fractures or by carrying through to detach the 
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oppostte end of a core or margin of the artifact . 

' (Lames outrepassee, Tixier , 1963) The traits of 

flake and blade termination is the result of regularity 

or irregularity of the material surface and the amount 

and angle of force. 

I ndirect Percussion: 

22 

Indirect percussion ts used for making and finish

ing tools and requires the use of a punch (indirect tool) . 

The punch is a semi-pointed or blunt rod-like object of 

tenacious stone , bone , antler, horn , ivory or hard wood . 

The selection of the punch type depends on the quality of 

the material being worked , the technique and the worker,s 

preference . The percussor imparts the force through the 

punch to the established platform . Indirect percussion 

allows the worker to accurately place the tip of the punch 

on the platform and maintain , with precision and control , 

a constant angle during the percussion . The punch 

technique is more accurate than direct percussion and 

detaches straighter and more uniform flakes and blades 

' '" 1 c,.; with small platforms . ("Tebiwa", Bordes & Crabtree , Corbiac 

Blades ). However , the punch technique does present a 

probl em of holding t he preformed material . For good 

results , two persons are required - one to hold the stone 

tool or core and the other to hold the punch and deliver 

the blow . Or the worker can hold the working piece 
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between his feet and deliver the blows himself. Or he 

may improvise a vise by lashing two pieces of wood 

together with sinew and use a stone as a wedge to hold 

the material inert. 

For indirect percussion it is necessary to place 

the tip of the punch on the edge of a prepared platform 

of a preformed core or biface, depending on whether 

blades are to be made or the biface is to be thinnecr and 

made regular. The piece may be placed on an anvil of 

stone, bone or antler. The punch is held at an angle 

tangential to the proposed flake or blade scar and a 

blow struck with the percussor in a straight line to the 

punch. The percussor may be a simple hafted or unhafted 

hammerstone, billet of hard wood, antler or bone - the 

weight and size depending on how much force is needed to 

fracture an area of predetermined size. Characteristics 

of punch flakes and blades are small platforms and a 

standardization of size and form. A lip is often present 

on the ventral side at the proximal end of the flake or 

blade and they have less undulations than those made by 

direct percussion. 

Another technique of indirect percussion is to 

place the objective piece at an angle on an anvil or a 
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fixed punch and strike the blow on the artifact. A 

yielding percussor is used to eliminate bruising and 

to detach a flake from the part contacting the anvil or 

punch. A simple burin core may be made by placing the 

corner of a truncated flake or blade on an anvil and 

striking the margin of the flake with the percussor to 

remove a burin blade. The fixed punch can be used to 

notch large bifacial tools like hoes and large lanceolates. 

The tip of the punch is seated near the margin on the 

opposite face. The biface edge is placed horizontally 

to the vertical fixed punch and a light blow is delivered 

at a ninety degree angle to the exposed face of the 

artifact and slightly inward to the fixed punch . After 

each flake is removed , the biface is turned over and the 

operation is repeated until the notch has reached the 

desired depth . The resulting flakes are lunate, resembling 

the quarter moon. 

Pressure Flaking: 

Pressure flaking tools are of many materials and are 

of various forms and sizes. They range from a simple 

elongated pebble or deer antler tine to the more complex 

composite tools such as the elaborate pressure tools of 

the Arctic carved from ivory to fit the hand and with 

replacable bits . Stone pressure tools are rare; the 
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most commonly used were of organic materials such as 
(CRAa7Jf~e; M 7D) 

bone, ivory , hard wood , horn , shell and whatever 

materials were available . Rodent teeth and small bits 

of shell were used for denticulations , notching , barbing 

and serrating. There are ethnographic accounts of the 

Australian aborigine using his teeth in a biting motion 

to sharpen dull stone tools. Pressure tools are used to 

apply force with accuracy and precision to the edge of 

the proposed artifact to detach controlled flakes . The 

pressure technique permits the worker to feel and control 

individual flake detachment to produce an artifact that 

is regular in form and with a sharp cutting edge. 

Pressure blades can be removed from a core by 

using a chest or shoulder crutch or a staff held by 

both hands. When using both hands , the core must be 

secured in a vise or clamp - two logs lashed together 

with sinew and a stone used as a wedge to QOld the piece 

firmly in place . (Mesoamerican Blades, Crabtree , 1968! 
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There are many methods of detaching flakes - random , 

parallel , diagonal , chevron , collateral , oblique , etc . 

But , technically , they all have basic me t hods t hat involve 

placing the pressure tool on a prepared or natural platform 

on the margin of the preform and applying pressing force to 

detach a flake on the obscure side . The vari eties of 

pressur e techniques are inf inite and vary with : (1 ) The 

worker ' s design of the artifact , (2 ) Combinations of 

inward and outward pressure , (3) Various hand and body 

positions, (4 ) Many designs of platforms , (5) Use of 

support s such as anvils , hands , etc ., (6 ) Variet ies of 

pressure tools , (7) Methods of hol ding , (8) Supe - rior and 

inferior lithic material s , (9) I ntended function 

The artifact is held at a right angle on a pad in 

the cupped pa lm of the left hand with one end res t ing on 

the hea vy muscle of the thumb . The curled f ingers apply 

gentle , but firm , pressure to keep t he artifact in position . 

The back of the left hand hol di ng the artifact is positioned 

on the inside of the left thigh , g iving additional support. 

The tip of t he pressure t ool is firmly seated at a r i ght 

angle to the long axis of the art ifact on the leading edge 

near the base . The edge has previously been made regul a r 

and a pla t f orm established by removing small flaks or by 

abrading to prevent crushing . I nward and downward pressures 

are appl i ed simultaneously bringing t oge t her the knees and 

applying pressure from the hands , arms , and shoulders . The 

width of the flake , rather t ha n the length , gen~rally 

governs the amount of pres sing energy . 
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Flakes are detached from the underside (obscure side) of 

the artifact and the worker must "feel" rather than see 

his work. 

Generally pressure flakes are small and thin as 

compared to those made by percussion or indirect . per

cussion. An exception is the pressure technique of 

detaching burin blades which are relatively thick compared 

to their width. Contrary to popular belief, flakes 

detached by the hand-held pressure technique may exceed 

two inches in length and are often mistaken for percussion 

flakes. Pressure blades made by using the crutch may be 

as long as ten inches when the lithic material is vitreous. 

Unfortunately , the last stage of pressure flaking detaches 

small flakes which are seldom recovered for analysis. They 

are also thin and have a tendency to collapse even though 

they detach and terminate properly. Breakage is due, in 

part to support of the artifact by the palm of the hand . 

Pressure flakes are usually twice the width of the flake 

scar. When a ridge is used to guide flake removal, the 

detached flake retains half the previous scar on the 

dorsal side. 

There are two methods of using the cone principle 

to apply pressure. Pressure force applied in only a 

downward direction will cause the flake to be removed 

tangential to the direction of the applied force , much 

the same as direct percussion. These flakes are generally 
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short with a feathered termination and have salient 

bulbs of pressure. The second and most commonly used 

method ts to apply pressure in two directions - pressing 

inward in the direction of the desired flake and 

simultaneously pressing away from the margin. This 

shifts the fracture angle of the cone and when the 

proximal end of the flake starts detachment , the downward 

force is stopped but the inward force is continued . If 
C,,o NV ~•;(I T1 $ 

the applied force is guided by ridges or rre~l:a-~i-t1:-e , 

long, narrow flakes can be removed . Without the ridge 

control, the flakes will spread regardless of the 

technique. 

Pressure flaking is used for shaping , toolmaking , 

sharpening, modification , preparation , etc. Specially 

selected flakes can be modif ied into small tools or 

projectile points and percussion preforms pressure flaked 

into bifaces . Also , flakes and blades are straightened 

by removing pressure flakes from the ventral surface at 
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the proximal and distal ends until the curve is eliminated . 

Pressure flaking ts also used to remove irregulatities and 

make uniform margins on preforms and other implements to 

be finished bv pressure flaking. 

When the artifact has been made regular , the worker 

can rhythmatically remove uniform flakes and develop a 

systematic constant use of muscular motor habits which 
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respond to consistent ratios of inward and downward 

pressing forces. The tip of the pressure tool is 

seated in line with a ridge left by the detachment of 

the previous flake and the worker presses to remove 

one-half of the previous scar. Correct placing of 

the pressure tool on the margin demands practice and 

skill to insure firm contact and prevent slipping as 

the downward force is applied . "Feel" is developed 

to coordinate the ratio of the inward and downward 

forces. Improper ratio of too much downward force 

will cause the flake to terminate short and make an 

acute edge on the margin of the artifact. The plat

form must adhere to the detached f l ake to leave a 

sharp edge. A series of such flakes detached from a 

margin will leave an extremely sharp edge even though 

slight irregularities may exist. A pressure flaked 

margin on an artifact , fl a ke or blade can be made 

either acute or obtuse, depending on the intended 

function . 

Pressure flakes and their corresponding scars 

are generally more uniform , have better definition 

and constant elements of character and, therefore , 

are more diagnostic than those made by percussion . 

It is often necessary to pressure flake some artifacts 

several times before they are sufficiently uniform 

for the final flaking. Since only the last stage of 

flake scars remain on the artifact, the analyst may 

not consider previous stages of pressure work in his 

analysis . 
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Early ethnographic accounts of explorers , histori~ns 

and observers have noted different manufac t uring techniques 

of stone implements (Ellis , 1940 ) of the both the North 

American I ndians and other groups in the world. 

Comparatively recent work by I shi , one of the 

'Ti ) to flake stone ( . Krober , 1964 and (Personal 
A.J... • I( Ro 13 GR. 
1939 ) and a few Australian aboriginals (iould , 

last indians 

communication , 

Tidale and 

Birdsell , personal communication ) are our most dependable 

source of information . Of a l l of the accounts of 

manufacturing flaked implements and the only one to 

mention thermal a l teration ts an observation by J . W. Powell 

(Lowie , 1924 ). "On the stone work of the Pl ateau 

Shoshoneans , the following statement by Powell merits 

being rescued from its recondit source " . 

"The obsidian or other stone of which the implement 

is to be made is first selected by breaking up larger 

masses of the rock and choosing those whiqh exhibit 

the fracture desired and which are free of flaws; then 

these pieces are baked or steamed, perhaps I might say 

annealed , by placing them in damp earth covered with a 

bhisk fire for twenty-four hours . The m, with a sharp 

blow they are still further broken into fl a kes approximating 

the shape and size desired . For the more complete 

fashioning of the implement , a tool of horn , usually of 

mountain sheep, but sometimes of the deer or antelope is 

used . The flake of stone is held in one hand , placed on a 
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little cushion made of untanned skin of some animal , to 

protect the hand from the flakes which are to be chipped 

off , and with a sudden pressure of the bone tool , the 

proper shape is given . They acquire great skill in 

t his , and the art seems to be confined to but few persons 

who manufacture them and exchange them for other articles ". 

(J.W. Powell, 1875) 

Abrasives: 

I mplements and artiffacts formed first by flaking 

or pecking and then ground or pol ished are usually 

associated with the Neolithic Period . However , abrasive 

materials and polishing agents are not necessarily 

affiliated with this period and were used early in 

time for platform preparation and for removing sharp 

edges for hafting purposes . 

Abrasives serve to both weaken and strengthen 

the platform area. When the platform is roughly 

abraded , the surface is weakened , the pressure or 

percussion tool will not slip , and the amount of force 

necessary to induce f racture is reduced o I f the 

pl atform part is rounded , it is strengthened which 

prevents its crushing thereby insuring the complee 

removal of the flake or blade . 
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~~r~)r-· 
Abrasive stones were also used to sharpen the 

tips of pressure tools and punches. Continual use 

of the abrasive stone formed grooves of a distinctive 

pattern wh i ch are often mist3.ken for arrow shaft 

smoothers. Flakes of coarse granular stone were used 

as a saw to form implements of bone, antler, wood and 

soft stone. They were ~ar more efficient than the 

edge of a vitreous flake or blade. 

Don E. Crabtree 

I daho State University 

The Museum 

Pocatello , Idaho 
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MINERALS COMMON TO FLAKED STONE TOOLS 

MATERI ALS, highly silicious mineral compounds. 

Genera] 
Kinds of Sto e 

iRADE 

SOURCE 

TEXTURE 

Obsidianl H-1MIIHl-1H 
"mbrite 

t and Chert 
e 

per 
icified 

Silicified 
~ 
Quartzite 
Quartz Crystal 

Desirable 

Undesirable 

Isotropic 
Cry:ptocrystalline 
Homogeneous 
Elastic 
Vitrious 
Adeauate Size 

Clevage :elane 
Inclusions 
Non-homogeneous 
Vesicules 
Inherent stress or strain 
Cr stal ockets 

lar unbalance 

Surface 
Alluvium 
In Situ · 

VITRIOUS 

Granular 

Quarries 
.l/eil:R6-
Outcro:es 
Ledges 
Concriions 
Fault zones 
!Filled voids 

Glassy 
Dull 
Micro- im urities 

Fine 
medium 
Course 

rPsudomor hs 

Color All colors and combinations of colors . 
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LITHIC RESIDUE fractured by; 
Natural elmments 

Natural exoansion 
Natur ntraction 
Di 
Ra es 

Internal force 
Exfoliation 
Deh dration 

antion 
on traction 

External force 
Pressures from 
overburden 
fdliliiUliiHtUMI 
Unconsolidated 
ower strata 

Freesi n 

Artificial 

Ice movement 
Watermotivation 
Gra,vetational 
ad 'ustment 

Cores 
Conical 

lindrical 
Rectan ular 
Unif aciHa.l 

animals 
1an 

teRtional thermal fracture 
entional fracture roducein flakes and cores. 
tentional thermal treatment 

Heated 
ore elastic 
exture c e 

eat cracks and checks 

Bi.facial 
Nultifacial 
Bi olar 
Exausted 
Utalized 
Nucli im 

__ F_l _ak_e11sf::~::::;::::;:::;:::;;;, ~ ~ ~ ~=--c_o __ r_e_ 
Percussion 

otlids 
Exfoliation 
o bulbs of 

Indirect Percussion 

Size 

ressure 
ressure and ercussio~ 

Small 
Medium 
Lare 

Micro-flakes 

Len th 

Wldt 
nchoidal (flatl . 

(bi-convex) 
b- triangulate) 

Serratin 
Platform 

force 

etouch 

: width several times len th 
Thickness 

in 
rmal or avara e 
ick 

Tabular , A cute , 6btuse , Right angle margins .... - -



FLAKES 

Straight 
Flat 
Curved 
Soiral 
One dorsal ridge 

Technology of Stone Tools 

Tmr or more dorsal ridges 

Mar ins 
Parallel 
Sub- arallel 
Oviate 
I rre lar 

Proximal 

Character 
Order 

latform 

Distal .Ehd 
1 Comnression rinQ'S 

Undulations 
Shock fracture 
Feathered termination 
Hino-e fracture 
Sten fracture , 

reverse hinl!e 
Termination rernovein~ distal material 

S ecialized Flakes 
Blades 

rismatic 
cro 

arallel sides 
e dorsal ride 
o or more dorsal rid es 
rin blades 

Sidestruck flakes 
Channel flakes 
Hine flakes Dorset Knife) 
Erailure 
Reverse hin ed flakes 
e ·uvination flakes 
rancient flakes 
v ois f a e 

shiratak{ pI'atform flake 

Salient 
Didfuse 

scars 

j 
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TF.CHNWLOGICAL FEATURES of flaked artifacts, projectiles, knifes,ect. 
Faces 

Fa tges 

Dorsal& ventral 
Irre ular random !indiscriminate pr essure or peecusiion ) 

uh out 
Blank 

R 1 egu ar f µre orm 
Wis• 
Medium 
Narrow 
Parallel (r i ght angle to margin) 
Obligue 
Double Obli~ue 
HHfflliH H:#i dUJ=HHH 
Flaked from one edge and one margin 
Flaked from one edge to o:e:eosite margin 
Seguence of flake removal 
Indicate direction of force bi comQression rings 
Angle of flake removal 
Thinning technigue 
Termination of flakes 

Feathering 
Step 
qinge 

. 

~~eet H at median 
Deoths of ridges and troughs 
Oharacter of bulbs of force 
Unflaked surface 
Flat flaking 
Curved flaking 
Number of flakes per inch 

Ang~e 
Irre~lar 
IReirular 

Curved 
Straight 
Beveled , 

Shar:e 
Dull 
Sinuous 
Alternating 
Detached o:eQosit ridge on other face 
Ab raided rFunctional ~ 
Ground 
Polished 
Serrated 

Shallow 
Medium 
Deeo 
Technioue 

6ne face 
Both faces 
Alternate faces 
Serrated as retouched 
Crushed 



:BASAL ASPECTS 
Thinnin 
Flutin 
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One tothree flakes from one or both faces 

Unstemmed 
Unnotched 

Corner 
Side 

Traces of adhesive 

Transverse Section 

TIPS 

Plano-convex 
Convex 
Bi-convex 
Diamond 
Rectangular 
Traoozoidal 
Beveled 

Transverse 
Attenuated to Blunt 

o-burins on ti s 
ointed 

Direction of flake scars on oints 
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TOOLS FOR MAKING FLAKED STONE ARTIFACTS 

Direct percussion 
Quarries 

tenaceous hammerstones 
20 - 40 ounds 

Stone 
Antler 

Di sticks 
Levers & Bars 
Wed 

Antler 
Hafted and unhafted Hammers 

Quartering 
f Stone 

\ Medium 
Cortex removal 

\fiedium 

size . hard hammerstones 

hard , medium size , Hammerstones 

Blades and lakes hard 
nted or bi- ointed hammerstones 
e of medium size and medium hard hammerstones 
ium si soft hammerstones 

An orts materials 
Sha ercussor 

S herical 
R lind 
Ovate 
Bi- convex 
Cylindrical 

· scoidal 

or exausted 
Core preparation ________ c_on_f _o_rm_1~·n __ t_o_ m_a_t_e_r_1_·a_l_ an_ d_ s_i_z_e ___ • 

Cores and 
For flakes or blades 

core tools 9f 
fiammersto~esorted shapes,sizes and hardness. 

Billets 
IAntler Horn , wood , bone and stone. 

Rou h OU ts---
Lare flakes 

Blanks 
Preforms 

hammerstones and billets 

oden billets 
Indirect ercussion 

Punch and ercussor 
Anvil and ~Percussor 

devise 
erson 
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TOOLS FOR MAKING FLAKED STONE ARTIFACTS 

Pressure flaking 
Antler tines 

Horn 

Ivor 

Bone 

¼bod 

Notching 
Barbing Teeth 
§erating 
Denticulations 

Metal 

Shell 

•iamrnouth 
Ele hant 

t arrnnel ribs ans 
ones 

Selected hard 
resistant woods 

Rodent 
Exterior enamel 
Ca.rnivor 

l Copper 
Iron 

Molusca 

long 
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