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I n t:he fina l analys i s, t:!l.e profe s sion must judge Ancient 

Man, interpr et his habits a nd movements and project their 

conclusions primarily on what h e left behind made with his 

hands . So wha t bet ter cri teri a. for t he Lithic Period than 

an appraisa l of hi s s t one implements, an analysis of the 

disc rded f lakes and the debitage r e sulting from their 

product ion, a study of his worki ng techni quij s - together with 

a n appr aisa l of t he mat er ia l from which the tools were made. 

To complete the pi c t ure and more f ully relate techniques to 

mater ial, i t would be well, i f possible, to orient stone 

s ources and determine the extent of their geographi cal range. 

Whe n a s toneworker wan t ed t o make a tool or artifact, his 

fi r st thought was what t ype of implement do I want and where 

is the neare st source of satis f a ctory, adaptable material. 

If this first s tep in tool manufacture was a concern for work-

~ble stone, i t woul d seem that material should also be our 

fir s t step in ana lysi s . 

. 
' 

J 

ci 1'"-c ' 



-2-

Understanding what types of stone Ancient Man used for 

making his implements is a basic step in the final analysis 

of determining working techniques and before we can actually 

discuss and analyze, step-by-step, the actual manufacturing 

p~oces s of toolmaking, we mu st determine what type of stone 

prehistoric man used for his implements and reconcile the 

relationship of techniques to material. We cannot exclude 

material from this analysi s , for the stone, itself, is an 

integral part of the tool and, therefore, must be appraised 

simultaneously with the techniques. This study and evaluation 

of lithi c materials is of prime importance not only when 

interpreting manufacturing techniques, but should also be 

ncluded in determining typeology. I cannot overemphasize the 

importance of this appraisal, for the material used has a 

direct bearing on methods of manufacture and could even have 

restricted the toolmaker in the final contr.ol of thinness and 

flaking uniformity. Further, a working knowledge of the stone 

to be flaked is essential for the knapper, as any variation in 

its quality requires a different method of treatment by the 

worker. No two materials are exactly alike and, therefore, 

··•--·•· -·-- ·--· .....• ····•---· ··-· -----------
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t he worke r's techn~ques may vary but the principles of working 

the tools r emain the same and constant. Only a stoneworker can 

ul ly appreciate the problems involved with different materials and 

be av,a r e tha t the stone, itself, may restrict or govern what 

the worker produces. I can only conclude, therefore, that to 

comprehensively project the basic relationship of interpretations 

of t he multiple techniquea of Men of the Stone Age, we must 

a cquire a more factual understanding of the physical properties 

of t he l i thic materials and how and why they affect the 

manufacturing techniques. 

1.Vb.at are lithic materials? Lithic materials are forms of 

s tone that have the nec e ssary properties of texture, elasticity 

a nd f lexi bility - relatively free of flaws, cracks and inclusions -

that wi l l withstand the pr·oper amount of shock and force 

ne ces sary to detach a f lake of a predetermined dimention. This 

wi l l be further explained and clarified under individual materials. 

My def i nition of lithic materials is based on the results I have 
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noted during the many years I have worked stone - failure when 

worki:n.g unsuitable stone and succe s s whe n the physical properties 

allowed r esponse to the necessary amount of force. My description 

of certain minera ls ma y not agree with today's mineralogists, but 

t he y are the result of many years of success and failure in per-

cussion and pressure flaking vari ous stones ·and will reflect a 

stoneworker's perspective of l ithi c materials. This paper will 

not a ttempt to compete wi th or contradict the mineralogists, for 

my · search has shown that there is much disagreement and dif-

.ference of opinion in this .field; and following their terms./ to 

the let te:r;would only confus e the reader. My attempt will be to 

describe and explain what minerals are used in the toolmaking 

ndus try, to resolve what stone is adaptable for flaking and to 
--,-;,;,,d-r:f.d-/--thf[,~ 

i,,~p-• . 

point out some of the working problems related ti, flintknapp~g . 

My conclusions and definitions of m£l_terials reflect the viewpoint 

o.f a st oneworker and his actual needs and appraisal of workable 

1 f!At.>r,: 
/vi l)S 

materia l suitable for flaked implements. Ancient manf had an 

uncanny,instinctive knowledge of lithic materials whi ch was 

acquir d, no doubt, by need and the trial and error method. 

Because he understood the physical properties of lithic material so 
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we ll and i nhe r ~ ted _the accumulated lrnowledge of his ancestors, 

he was able, mentally, to invent working techniques that could 

n ot be accomplished accidentally - but had to be the result of 

much reason, ingenuity and skill. 

Suggestions will be made for the use and variation of known 

and accepted mineralogical terms but no attempt will be made to 

resolve the problems relating to material typeology. These 

type ology problems I hope will be solved by the present 

advanc ment of scientific research - particularly applied to 

the analysis of inorganic materials used in aboraginal flaked 

tone implements . Great strides are being made in the field 

of neutron activation analysis and, by using this process, 

s ome se venty microconstituents may be identifed even though 

s ome are as rare as one part in a billion. This process can 

analyze·-an object that weighs as little as one ten billionth 

of a gram . The material examined is not destroyed or mutilated - as 

usually happens in chemical analysis - and the basic composition 

remains unchanged. The use of this m( thod may broaden the field 

of relating stone artifacts, surface ' d otherwise, to their 

point of origin thereby dep~cting their movements through time 
-- -----------
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a.nd spaceo 

~uart z, S 02, known as silicon dioxide makes up the majority 

of the earth's crust. It is this group of quartz family 

minerals that are primarily used for making flaked stone 

\ too s ; i.e ., the homogeneous cryptocrystalline variety. Had 

it not been for the availability of the dioxide of silicon, 

one of the most abundant of all compounds, i t is doubtful 

f ncient Man could have found a substitute to use for 

carving and shaping tools of b one, antler, wood and softer 

stones, and without this silicon compound, it is doubtful 

tha t homosapiens would have at tained our present day level 

of civilization. 

Amend stoneworkers, quartz was the most prized, the most 

beautiful and the most varied of all minerals because of 

its color, form and physical constitution. It assu.~es so 

many phases and, is intermitent l y graded from one extreme 

to the other under so many links of conditions, tha t its 

comple te des cription and a pin-point analysis is a lmost 
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impossible. In this group of quartz family minerals, it is 

primari ly the cryptocrystalline varieties that are most 

adaptable for making flaked stone tools. The desirable 

v rieties have the properties of elasticity and flexibility, 

a uniform and even texture and an absence of clevage planes 

and gra • Whan this type of material is· subjected to the 

ri gh kind of force, a cone is formed. The cone is an 

integral part of the proximal end of the positive flake. 

Complete explanation of the cone will be given later in 

thi s book. 

The hardness of silex or silica is exceeded only by three 

minerals - the topaz, sapphire a nd the diamond. The homo-

geneous variety of silex (flint-like materials) has the 

property known as isotropic(glass-like) quality~ Because 

of this physical property, cleaving or striking the material 

results in a chonchoidal fracture and it is this quality that 

permi ts a flake to be detached by pressure or percussion. 
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When subjected to the proper amount of force, applied on 

a properly prepared platform, portions of the stone can 

be removed produc i ng flakes with a very sharp cutting edge. 

T,,,e fo llowing text will endeavor to further explain man's 

ability to control the size, thickness, width and length of 

flakes t hus detached. When one is able to control the five 

diment ions - thickness , width, breadth, length and curve 

when r emoving a flake , he can then produce most any tool he 

ma y need . 

The massive variety of quartz was u sed for flaked toolmaking 

more than the. single crystal form due to the limited supply 

and distribution of the quartz crystals and the abundance of 

the massive material. However, the single crystal is very 

desirable material prized by the toolmaker and apparently the 

men of prehistory. Quartz, flint, chert, agate, jasper, 

cha lcedony, e t c. in the massive forms are much more common 

varieties to be used for making flaked tools. Quartz in 

i t s many f orms also plays an important part in the replace-

me nt of vege t able and organic materials, the results being 
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f ossilized bone, wood a gie , bogg and others useful for 

making stone tools. Quartz has, for the most pa r t, been 

deposited by water solution, and this circumstance has given 

it a wide r ange of intermolecular disfusion found in voids, 

cavit es, seams , crevasses, between pieces of stone and sand, 

and in spaces left after the deterioration of certain animal, 

vegetab le and mineral matter. The varieties of quartz deviate 

from the single large crystal thru the cryptocrystalline forms 

to the non-cpysta lline opal gels. During the formation, 

the indispersement and assimilation of iron and other metallic 

salts, in variable amount s , resulted in materials having a 

wide range of character, texture and color combinations. It 

is pos sible that the absorbed salts of trace elements could 

be a clue in reconciling the source and distribution of 

material from whi ch stone artifacts were made. 

In researching mineralogy, I generally find that the lithic 

materials are described with regard to their usefulness as 

gemst ones, ornaments, gun fl ints, etc. with emphasis placed 

on their natural combinations of color and transparency. This 

\ - - - -- - -- ---- --- - . - ------- - - --
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results in much copf usi on and overlapping of names, and 

creates disagreement regarding the fine lines drawn 

between the blending and infusion of the quartz family 

minera ls. Trie present-day myriad of mineralogical terms 

may be very useful for those in that field, but they are 

sometimes confusing when applied to lithic materials. It 

is f or this reason that I fee l the profession should use 

thei r terms but should qualify them so that they can be 

univer lly understood by the student of lithology. For 

example , it would be we ll to drop the synonomous terms of 

h orns tone and flint, lydianstone and flint, touchstone and 

fl nt - stop the reversing of flint and chert, chert and 

flint - delete the snyonomous use of agate-jasper, jasper-

agate, green silex and green jasper, etc. and, instead, 

conscientiously try to agree uniformally on a usage of 

words relating to lithic material categories. 

I 
I 

I 
.I 
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Not on l y would it be useful but would simplify the under-

s t anding of lithic materials, clarify descriptions, and 

er a t e a uniformity if the profession would create a 

sys t emat i c uni form cla ssification of general categories 

ith subdivi sions - for lithic material study. Too many 

name s are synonomous and this results in a different mean-

ing a nd interpretation to each individual, depending on 

wh a t stone he considers to be in these categories. It 

would seem, therefore, that we could more sharply define 

the words fl i nt, chert, chalcedony, agate, jasper, quartz 

for a more descriptive reference to lithic materials and 

yet keep them in their proper categories. On Page 

I ha ve compiled a suggested outline of lithic materials 

under their workable categories and this may be of some 

he l p in material typeology. This represents a stoneworker 's 

approach t o selection of adaptable materials and will be 

f urther explained under individual material descrptions. 

We could be guided by the Dana Handbook, but, again, this is 

controve rs i a 1 t o some and so I think for the purpose of 

future description ,of lithic materials, we should use the 
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"lrnown" cate gories - without dupli cat i on - to cover tool-

making materia l s . This I have tried to do in my outline. 

~ en researching the st one -age tools, descripti ons of 

artifacts genera lly made only a passing reference to material 

and, as a stoneworker, I was intensely interested in 

absolute ly pin-pointing the material and re lating it to 

the working techniques. This frustrating experience of 

searching, in vain, for any pe rtinent information on the 

relating of minera ls to te chnques has led me to conc l ude that 

the student of lithic technology would be better informed and 

less confused if greater and more exacting reference were 

made t o the materials f r·om wh<ih the a rtifacts are made and 

terms of reference cou ld be taken from an agreed-upon l ist 

of simplified categories that would be universally acceptable. 

I often find synonomous names being gi ven to the same material 

for instance, slate being described as me tamorphosed clay, 

metamorphosed sandstone called quartsite, salicified sand-

stone ca lled quartsite, h ornstone called flint, flint called 

chert, chert called flint, green jasper called bloodstone , etc. 

----- --_____________________________ c__ _________ ~ 
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V'Jhen I talk in generalit i es of artifact s and ma~erials and 

want to encompa s s the entire field of adaptable working 

minera ls, I generally 1..~ae the words " lithic materials", 

" flint-like materials " 9 or, simply, "si lex". These terms 

cover all the suitable, workable stone as contained in the 

compiled out line. When talking to a nd comparing notes with 

other lithologists, i.e. Dr. Francois Bordes, Dr. Jacques 

Tixier, and Mr.Gene T1tmus, we use these words interchange-

ab y t o cover the entire field of lithic materials. T},e 

aborigi onal, n o doubt, had certain names for various minerals 

t ha t were suitable for stone flaking and the terms "lithic 

materia l sn ,"flint-like materialsn and nsilex" seem to be 

unde rstood and acceptable to present-day tool-makers when 

they wish to include the entire field of workable stone. 

I have further noted in personal conversation and correspon-

dence with B0 rdes,Tixier and Titmus that we will often qualify 

our material by designa t ing sources - such as "French flint 0 
, 

"Gran pres signy Flint", 0 swedish flint" , "English flint", 
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"F lintridge Ohio F lint n , "r>ani sh Flint 11
, 

11 Oregon Obsidian", 

I daho I gnumbrite n , etc. This give iIT~ ediate identification 

of materi a l and conjurs up a quick mental picture of the 

minera l and the problems or bonus qualities contained 

t herein . 

Some Eur opean archae ologis ts have combined and grouped most 

of the working qualit ms of stone and listed them under the 

s i n le heading of "Siaextt . The word silex has the advantage 

of unifying a single group of isotropic materials, but the 

disadvant age of not indicatmg , by name, the differences of 

charact e r , texture, color, etc. To me the words Silex and 

f lint . are synonomous, but I on l y make this reference when 

speaki ng of materials generally and not specifically. 



The lo g r I examine the wide variety of rocks adaptable for 

making f aked stone too ls, the more I realize that we must 

a gree on a uniform classificat ion of lithic materials. This 

'lli ould appear to impose a new burden on the profession, however, 

in th lat 

s ophisticated and, because so many science~ are becoming a 

part of this study, it would appear that, ultimately, it must 

have categories of specialists - categories of typeology, 

lithology, flaking techniques, lithic materials, etc. to name 

a few related to the tool -making industry. This uniform 

classification should, t o a degree, help in the study of lithic 

technology . It is hard to imagine that, in the future, a 

edica ted archaeologists could conscientiously apply his 

science and, at the same time, expand his energies to cover the 

related fields of anthropology, pale ontology, geology, biology, 

zoology, botany, chemistr y, necular physi cs, automation, 

minera logy, and many, many other fields of research so necessary 

to complete the picture of this science. The implement types 

have a fai rly uniform terminology in regard to form and, 

--------------- ------



by further study of technology and materials, true sub-types 

of exi stant main types will very likely develop. 

·[any mineral names for lithic materials reflect a consideration 

of transparency, degree of conchoidal f'ra.cture, hardness and 

chemical constituants. Howe ver, to the stoneworker, these 

attribute s have little meaning because his interest is in the 

isot hropi c properties of the given material. Even though there 

:s a relati onship to isothrophism and conchoidal fracture, the 

f nal results when testing depend on the surface and the con-

formation of the material. In other words, on the same block 

of good material a variety of flakes - flat, curved and of 

various dimenti ons - may be removed, depending on how and where 

t he force is applied. The termination and shape of the flakes 

are controlled by the desires of the person applying the force . 

and, therefore, do not always resemble the shell- like or 

chonchoidal fracture. To accomplish a breakdown of the varied 

minerals, one must approach lithic materials with the attitude 

7 of Ancient Man who was uninhibited in his analysis by his 

i gnorance of our modern t eJ'.'ms of Ignious, Metamorphic a.nd 

Sedimentary. 



The l i t h olog sts • f i rst concern in choosing working material 

i s qua l ty of texture. The fineness or courseness of the 

i cro -c ., ys t alline structure of the materia l when it wa s 

ormed wi ll d te rmine the texture. Opal, obsidian and 

ignumbrites a re exception s . Opal is a hydrous silica gell with 

no apparent crystallography; while obsidian and ignumbrite are 
,r1 w c lD£D 

fused gla sses . The texture of the mi cro-crystalline varieties 

determines, to a degr e, the toughness and tenacity of the 

mat eri 1 . The inter t wi n ing of the microcrystalline structure 

produces a fiber ous char a c:ter that resis ts the detachment of 

f lakes by either pressure or pe r cus s ion. The more coarsely 

textured mater ls have toughne s s but their flexibility is 

le s sened due t o the fac t that the micro crystals have areas 

of weakness between them and , therefore, tend t o collapse , 

before long thin flakes can b e removed. 

The platform prepared on coarse material wil l collapse more 

r eadi l y than that fabricated on finer textured material. 

"{J/£ fi> IJ ~ l-1,r;,? AHO 

Generally, the coarser the stone texture,t the more difficult 

tis to work. The tougher the stone, the more difficult 

it becomes to remove . regul ar and uniform flakes. The character 



of the s tone is a ls~ i mportant, i.e. bedding planes, in-

clusionsj i ncipient cracks and internal stresses, etc. 

mhe se will be di scussed more fully in a later analysis of 

indivilual materi als. But a stoneworker must be concerned 

wi t h t exture and character of material. While color and 

t ransparency will produce a more colorful and beautiful 

C.,M/J 

tool, they are not necessary properties ofr lithic materials. 

I wou d l ike t o point out the differences in the multiple 

types of l ithi c materials,. Each sourceof stone has certain 

a ttributes of which the worker is a ware. For example, when 

Dr. Francois Bordes and t he writer were doing some experimental 

flint wor king a t the University of California in Berkeley, 

materials f or our project were from many and diverse locations, 

,. e . Sout he rn France, Northern Frapce, Indiana, California ( 

{:, loc;;~ ons) , Oregon and Idaho , representing seven widely 

separated sources. After a week of working, the materials were 

almost entir e ly utalized and the resulting array of flakes were 

c omingled in one bi g heap. Yet i f any single flake had been 

given us - and this happened - we could identify its origin 

wi thout error. The ·. point I am trying to emphasise is that 
----------- -- --- --- ----



afte r working wi t h a gi ven ma teria l, the stone will reveal 

certa i i dent fyable attribute s t hat are characteristic to 

t ha t ma t e r ial alone. 

Other means of ident ifying good li t hi c materials are the 

texture and lustre and still other determining factors are the 

surface character such as the r ind or cortex, the color, the 

t ransparency , t he sound, t he f lexibility, S'"harpness of the 

removed flakes and last and probably most important is the 

amount of r esis t ance to t he necessary force required for 

detaching a f l ake. 

The de ree of lustre is u sed as a vi sual qualification by 

f aker s to cor r elate the amount of force necessary to remove 

a f l ake of a gi ven dimention. Th e variations of lustre range 

fr om glas s y 1 waxy, greasy, satiny to dull, matt, flat, sugary, 

f i ne crystalline, medium crystalline, coarse crystalline and 

sandya These a r e a few of the t ypes of text ure with each 
) 

' 
grading into the ~ther. Lustre is one of the most useful 

a ttributes used by the lithologi st in determining the workability 



of a. given material. TJ,e refractive index of a material also 

has possible use in the degree of fineness or coarseness of 

lithic materials. 

When hunting suitable material in the field, I find the most 

satisfactory method of testing is to drag your fingernail 
__,, 

' 
across a freshly flaked surface to denote its qualifications. 

If the fingernail moves easily across the surface, I can 

assume the material is finely-grained. If it hangs up or 

drags, then I presume the material to be coarse-grained. 

of lithic matertls produce a material that is 

identifyable through special ~ualities recognized by the 

stonework•~• ) fu, nmst - when choosing material - determine 

the homogeneity of the mass and appraise the texture and lustre 

of the stone and fit the size of the rough material to what 

he wants in a finished tool. The myriad of bright colors are 

desirable, but color does not indicate workability of stone. 

In mak~~~g an appraisal of the flint-like materials to determine 

their workability, one may first tap the stone lightly to 

prevent bruising and listen to the sound of the tapping. If 



the stone gives off a dull sound, one can expe ct unde tectable 

cracks, fissures and p lanes of weaknes s. Howe ver, i f t he stone 

has a sharp ring 1 t he chances ar e good that the ma terial will 

be of working qualit yo One may then remove a test - flake, or 

c lea. ve the stone to exam:lne 1 t further . If' t hi s de termines the 

material t o be f ree of crystal pockets, fore gin deposits and 

hows the right lus t re, then the worker a ssumes the st one will 

lend itself we ll t o the ma nufacturing of a n artifact. The final 

outcome will, of course, depend on the s ki l l of the worker . 

Some material is s t i l l ava i lab le in certa in a lluvial deposits 

wi th new exposur es. In these dep osi t s of cobbles, one may 

· aentify, br examining the sur face texture of the individua l 

t one s , the materia l t hat wi ll best lend i tself to flaking. If 

one i s n ot fami l iar wi th the nature of t he stone then appraisal

w 11 be -more diff i cult and t e st i ng of each cobble would be 

necessaryQ Water - worn cobbles lose a great deal of t he ir identity 

s a result of pounding and r olling i n t he water. However, this 

rolling a nd pounding, fortunately, gives a clue t o t he wor kability 

or the stone . The pro je ctions and irregular edges rece ive the 

greatest p ortion of the impacts and ea ch time the stone bumps 



aga inst another cobble, a distinctive bruise is produced. Upon 

exami na ti on, one will find that, in reality, ea.ch bruise is 

actua - ly a cone . Some are obvious - others are visable circular scars 

ju 3t under t h e sur face . If one will examine a well -used glass 

marble , be ~ill r eadily se e the type of scars I a.m referring to. 

I t is t his type of a scarred surface that is so important in 

det rmining i ts usefulness to the stone flaker. 



The multitude of cones are superimposed at random and inter-

secting one another. Under certain conditions, moisture wi ll enter 

the incipient circular cracks then at low temperatures freeze and 

loosen the portions of stone between the cones. The surface then 

is simi l ar to what we laughingly call "goose bumps" or a multitude 

~ ~ 
of little e osed cones. f The recessed or co~c,ve~area.s often 

- - ~/~ 
recei ea polish from being burnished,1,.aga.inst one another with ey:t; 

• ,., I 
111,P ~' " : , 

sl:Jack :7( This cone-covered scarred surface is reminiscent of the 

5' 
surface of the moon. By th:i:--s types of surface~, one is able to 

identify the cobble that has the desirable working properties. 



The multitude of cones are super imposed at random and inter -

secting one another. Under certain conditions, moisture will enter 

t ~e incipient ci rcular cracks then at low temperatures freeze and 

_oosen the p orti ons of stone between the cones. T,-,e surface then 

is similar to what we l augh ingly call " goose burnpsn or a multitude 

--------------7 lt'),,;!tzt;, 
__,.,- . , r 

of litt l e e.x-pos e~-.~~~e ~.~ . .{ The recessed or co~c~~~reas often 
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re cei ~ea poli sh from being burnished1,.against one another ~th olit 
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sh ack .;~ )This cone-covered scarred surf a ce is reminiscent of the 

surface of the moon. 
;x 

? -·~<;,·:-; 1·· 

By this types of surface; one is able to 

identify the cobble that has the desirable working properties. 



As a s ource of ma terial, surface finds are easier to secure than 

material which mus t be dug. However, smce surface finds have 

recently be en almos t depleted by our present day 11 roc1-'..houndsn 

and it may take a million years for a new crop to weather out of 

ts natural bed, we must dig. In t be Western United States there 

are many tertiary deposits of extrusive volcanic rocks and it is 

in these rocks, under certain na t ural conditions, that hydrothermal 

a posits of si l i ca compounds are deposited in the vesicules, cavities 

fissures, cracks and fault zones. Tbe se beds of decomposed 

a va ar als o much sought after by the rock collectors, as a 
ro ut-JO IN rllr5lv1 

Uf-SICU.!..A/< ' 

great deal of the t material iis considered as semi-precious ge ms tone. 

In most areas of this kind,. a person will find a few broken tools 

made from thi s material. From the size of the broken tools, the 

borigional stoneworker had uncanny ability in finding the best 

and most colorful quality in massive form. Today, usually, a 

dep osi t of this kind yields only pieces under six inches in 
/ 

diameter, and finding a nodule as large as a basketball is a 

rarity, as the bubbles in the molten lave must have burst or 

_iz n to the surface before the l a ve s olidified. The sphere of 



silicious material i s a mold of the vesicule and,if found where 

it has weathered out, the surface of the sphere will be that of 

the mold and not like a water worn cobble. After one has been 

ab le t o see a few specimans of each of these types of formations, 

1 asie • to tell the difterenc • occasionally, fissures 

and cra cks will fill with agate, chalcedony -and jasper and when 

they weather out they are :tn large tabular pieces idealy suited 

f or the making of large oifacial tools. Some of the silex material 

deposited in the cracks and crevasses wi ll form tabular pieces 

of u suable material that is of idea l thickness for making thin 

knives and projectile points, thus eliminating percussion pre-

forming. When such material is available, one may complete the 

tool by the use of pressure alone. In some instances, when this 

thin material wa s used, the entire surface was not removed by the 

pressure retouch. When thi.s happened, and a flat of the original 

m,.:fac on each side of il. bifacial i mplement remained, it could 

be diagnostic in determining the source of the material. However, 

the source of material is difficult to determine on a finished 

bifacial artifact if all of the origina l surface is removed. Tr,e 

fla ke discarded by the worlanan are then of more value in determin-

ing the location source of the material than the finished artifact. 

---- -- ----



The dor sa l side of some of the flakes wi 11 show t he na tural s,ur-

face of the materia l and ths surface wi ll sh ow the na tural cortex 

Oi the material and t his will, i n mos t cases, i ndica t e whether it 

as qu rried, secured from all u vial deposit s , veins or weathered 

from t he surface. 

In my search f c good material , I l ook for t he purest forms of 

silica in a massive homogene>us crypt oc rystalline form, The 

type of crystallography i s of utmost importance . The va r ieey 

of crysta llization wi ll r ange from the amorphous opa l to the 

massive quartz crysta l. T1,e hydro - therma l deposition and sa turation 

of silica c a rged wat e rs altered many of t he normally unuseable 

rocks to ones that are n ow usefu l for making flaked stone i mplements. 

It i s, ind ed, f or t unate t hat a l a rge portion of t he earth's crust 

i made up of t he combinat i on of the t wo most plentiful elements -

silicon and oxygen, or s ilicon-dioxide . It is the combination 

of this comp ound with not t oo common elements and trace-elements 

that gave the stoneworker such a wide range of material which was 

a daptable for the producti on of flaked stone i mplements. When I 

hunted for lithi c mater ia l s, I looke d f or the flawle ss type of 

- ---- ----- ---------



tone of adequa t e size thnt would have sufficient strength -

one that would cleave in any direction - one without grain or 

clevage plane - and one t bn t would break to a sharp edge under 

the application of percus sion or pressure. 

'l),e variet y of silica forms and combinations -a.re endless. One 

my compare the resultant forms of silica in the earth's crust 

to a vast chemical laboratory f illed wi th bottles of all the other 

mineral compounds and elements and then start breaking the 

containers at random to let them disfuse with a layer of silica 

compound on the floor of the laboratory - then subject this mess 

to heat, pressure, and the other conditions that produce stone. 

The r esults of such an imaginary experiment would, in part, 

r plicate s ome of the natural phenomena that has taken place on 

the surface of the globe. 

~ few examples of this sort of i mpregnation of silica-charged 

waters are the fossilization of boggs and swamps, silts and 

sandse I might add that it may be of interest to note that some 

forms of silica have an affini ty for organic material - possib- y 

- .J 



the same as the chemical reaction - or attracti on - of a 

cotto string immersed in a saturated s olution of salt water. 

any occurances of flint are known to contain fossils, such 

concret onary nodules of Southern Indiana and Illinois usually 

ave a bit of organic fossil remains in the center. Some of 

t he se fossils cause imperfections in the flint tools much to 

the chagrin of the worker. 

hes lica materials that I have used in my experiments to reproduce 

prehistori c tools are simi lar, or the same, as prehistoric stone-

rorkers . Because my home has been in Idaho, I have had to gather 

the maj or portion of my experimental materials from the West with 

small qu ntities being given and sent to me from other parts of 

· ... h e u.s. ___ a.nd abroad. This has given me the advantage . of living 

in a sparsly populated area where lithic materials were fairly 

bundant, but I have had the disadvantage of not being able to 

study enough collections to permit viewing and comparing a larger 

rray of materials used by the aborigionals. During the many 



years I have roame d the deserts in search of material, I always 

found, upon discovery of a s ource of good rock, that Ancient 

Man had been t here before me and had quarried out the same material 

for their tools . Further it always seemed that the massive 

material they left behind I, t oo , discarded and for the same 

r e s ons , iQe. imperfections i n the s tone, flaws, fractures, too 

granular, crystal pockets, etc. Finding an undisturbed source 

of good materia l suitable for tools has been a problem for me 

ince I first started my experiments. TJ.-Je first material I used 

fo f abrication were the rejects and ca st-offs of the Indians. 

The d sadvantage of using cast-offs wa s the irregularity of the 

fl kes and t he short supply. Somehow I could never seem to find 

massi ve material that quite matched the flakes and cast-offs of 

the campground . Because of' this, I became suspicious of Paleo-man 

altering some of the flint -• like materials. From th is deduction · 

and further experimenting, I found their secret of altering lithic 

materials by the thermal treatment, which will be discussed in 

detail in a later chapter. But, in the beginning, I only knew 

that I ,a s attracted to t heir cas t-off flakes because of the 

change in color, the shiny l ustre and the ease with which the i r 

d scards worked . During these years, I have visited many sources 



of material and quarry si tes and have yet to find one that was 

n ot previous ly visite d and worked by Ancient Man. A.fte r taking what 

as left over - after t he thousands of' years of prehistoric man 

working the deposits, I now have to contend with the present day 

hunters ca lled 111"ockhoundi:1" . Be ea use or these h o'bbi sts , there 

are now f ew remaining sources of good -eiua~:.ty.yma terie.l of sufficient 

si ze to produce any large artifacts. 

Often I have heard reference being made t o a large thick b i.face, 

rregula.r ly surface - flaked, as "crude heavy bi.face " or "crude · 

percussi on work" , whereas in r eali ty, the worker was a skilled 

craf tsman to have produced any t;/pe of tool considering the 

materia l he had to work with. I have also heard this same 

reference be i ng made to pressure work on poor material whereas 

the presence of any control at all denoted a skilled craftsman. 

s tone -·knapper will a lways relate the quality of workmanship to 

the ma terial. 

Because of this close relationship of material and techniques, it 

is my opini on t hat we must conscientiously and qua l i fying appraise 

tools flaked from poor material with close reference to the material 



Jla. Crude and Good Work 

l\n example of determining crude work and good work can well be cited by a des-

cription of an excuvation on Brown's Bench in Idaho . Here a major excuvation 

was done by the professionals and the yielded results were a collection of thick, 

crudely-worked, random-flaked artifacts . 

When the site was abandoned by the University, the amateurs began digging and 

pot-holeing beneath the University's excuvation. I visited the site and inspected 

the material the diggers were getting and found it to be beautifully worked, thin, 

well-controlled and 



,.:1 exi..;.1.,
1
Jle of de t ermining crucie rvr'.: ,,,cJ r;ooC: ··or~, c,.n , .. r:::_: b,t cited by 

L, vcsc ·ipUon of 1..:.n e:xcuvc.1tion l)n Bro1•:nis i..!c::nd: .in IoL .ho . r:c. re L. mc.~or 

~c::.1cc 1.,j or. of thick , crudely-1.•:oricced , rL..u~om- fl~l<:ed ,.rt.i fc.cts . 

:"':1en :,}:c i,ite 1::1:.s cibundoned bv tJ1e Univendty, t l~e 1::.rr.1: teurR begcn djgging 

... nd po t-rwle:i ng be nea t h the Ur,:i v8rri ty 's excuva t.i on . I v 1 sited the site 

c..1.nC .i ris,)ec ted the m~tE~rjal the dig[~ers ,,·1;re e-ct tinr; r.:.nd fuund it to be 

' Ls2.ut.:fu:ly 1"orkr'!6 , thin , vrel1-,:o?:t ro lled and,,,Jdes:igneo c,r t.i facts . i/.::.ny 

c ., 1.lections contc ... :nec not onl:v :lroj r.:.:c til e poj nts but also 

theFe too1s are among t e finest and best 

2: h·: ve evr.:r seen - ye t t bey ,·:ere mnde from 

v.e sc.me mater i al tts t he crurfo Lo o ls fuuno ty the Un i veri, i ty. 

I cot: ld not ':Je ,ure t h'--'t t he f ::nely- wor'.(cd pv:i n t s ~·:ere , i n reu.7..jty , from c:. 

lo-~r level , for t hey occ1_;rrEri i nn 

c..!:d t he :clmc. teurs had. d .i s turbcc: :.Le s.:i t e to fuch an extent t hL- t it v-oul c. be 

.:_ rnossjble to rclL-te t ne finds to s trategrophy- . I f they ntre f rom th~ ~lov•er 

level, jt is conr::eivc..ble that t he olc;er c 1.;lt11re h11d an nbundunce of gume and 

ber-r.i es and , ,d th full bol lie:::, hud ti:ne to fabr:c1:-tte a v:el 1 - cln troll ed p<J ir~t; 

,..,;:ereas the l a. e - c omers mc.y hc~ve found t he n )icl<..lns" lean and , therefore , we re 
-----

r;,,cer; s t~ry . This ;:,_nswer I lr=,ave t o t he «.rch::.eol.ogjs_ts, but , i n thc_ccnsjdered 

o;_)ir..i on of f1 i nt~orker , here is a concre t e exfimple of good ~nd poor _wor k . _ 

N:.s prem:i d& tecJ, /iCC.idental , OY't'. bec,rnee of lc,ck o f ,,bl l:Ity i s ,i 

the 
, (.,v;w-t-;~C:_-1) 

h,.ve t o -.u,: L.,~r 1e , but cert<:dnly hc-: rc 1•·e have 

cvider,::e uf t~. c:len t mL.n u::dng tr1e S&.'.ne mc,terlc,l , some r esulti ng jn crude Y•ork 
• ~~ ,1 

,,,v._'rf_,.,_.--:_.IL,,, 

~ l&c:~ of r_;um:,rol while otherf- reflee t 

I 

I 
i 
I 



used a n not, t oo readily, assume they show " c rude work". The 

quality of material plays a great part in t he resultant uniformity 

of fl king , thinness of t he art ifa ct , and ma y even have guided 

the worker in deciding whether or n ot he could de tach uni for m 

flakes with precision, control and r egularity, either by pre ssure 

or percussion. 

Certa in materials will al ow the platform to colla pse leaving a 

dull edge - while othe r s haven't suffic ient strength or flexi bi lity 

to per mi t making a long thin flake - thereby caus:mg multiple hinge 

nd st p -fractures. Pers onally, I cannot do the f ine t ype of 

controlled pressure flaking on coarse - grained materials that I can 

ach · eve wi th fi er, more closely-grained st one and, from t he f ew 

collections I have been able t o study, I have noted t h is same 

type of material restri ction . Therefore, I re i terate that we must 

consider mat e r ial in our analysis of too l s, our explanation of 

type, and the study of t e chnology. 

--- --· -------------~-



32... 
KI NDS OF MATERIAL 

(1) 

CRYSTALINE QUARTZ (Si02) 

Rock Crysta l 
Quar tz tea 
Sandstones , Conglomerates, Breccias 
Bul l quartz 
J" ovacul· t 

(2) 

CRY_TOCRYSTALINE QUARTZ (Si 02) 

2A Chalcedony 
Chalcedonic Rocks 

gate 

Onyx 
Sard 

Eye 
Tube 
Forti.fi cation 
Tortoise Shell 
Mocha Stone 
Sc n ic 
1,oss 
Plume 
Iris 
Shadow 
Banded 

ardonyx 
Chrystoprase 
Jasper 
Bloo s tone 
Organ c Rep lacements 

Casts 
Wood 
Bog 
Alge, etc. 

2B Flint 
Chert 
Horns tone 
Lydia.nst one 
Touchstone 

( 3) 

NON-CRYSTALINE QUARTZ (Si02) plus H20 

Ope.l 
0·1ali te 
S- lica Gels 
Opa lized Wood 

Bog 
Organic Replacements 

IGNEOUS ROCKS 

Obsidian 
Pi tch Stone 
Ignimbrite 
Basalt 
Ryolite 
Andesite 
Felsite 

(4) 

(5) 

SILICIOUS SEDIMENTARY 

We lded Permiable Rocks 
s ' licified Sediments & Clays 
Silicious Limestones 

(6) 

METAM ORPHOSED ROCK 

Slates 1 tic 
Fine Grained P.orphyr . ·, ..: Rocks 

EXOTICS 

( 8) 

EXPERIMENTAL MATERIALS 

Glass 
Porce lain 
Ice 
Resin 
Starch 
Anthracite Coal 
Coldta.r 
Gilsinite 

· Most solid non-fiberous materials 
such as bone, concrete, building 
s tone, etc. have a semi - conical 
frac ture. 

-- ----



INDIVIDUAL MI NERALS 

Following is a stoneworker 1 s general classifiiation and 

descri pti on of the varicus lithic minerals useful, in 

di ffe r ent degrees, to the manufacture of stone tools. 

These des cripti ons will affi liate with the outline at the 

beginning of this chapter. .. 

There are thr'ee main type s of Quartz • 

. ,.,.. -'~O o 1 : Crystalline Quartz. The crystals detectible by eye. 

Noo 2: Cryptocrystalline Quartz. Quartz with hidden 

indistinguishable mi cro-crystals of the massive 

homogene ous varietyo 

No o 3 : The non-crystalline Quartz. 

These three groups are by far the most common used by both 

past and present stoneworkers. 

No .. 4 : Ignious Rocks/ This group is not a part of the quartz 

family, but, when available, played an important part 

as a source of materia l. 



No. 5: Sl lic ious Sedimen taries. This gr oup p la yed a f a irly 

: ) Ort ant par t as a source of mate r i a l. 

Noo 6: The fine - grained metamorphosed rocks 

.'l o. 7 : The Ex otic s . Mate,ria.ls of nebulous and unknown 

cla s i f ic tion. 

No .. 8: Experimenta l materia l s. Ma t erials- used for student 

demonstrati ons . 

Crystalline Quart z: The natural c rys t al form, eas i ly r e cogan-

zab e . The use of this variety f or making tools is very r are. 

Sour ces containing crystals l arge e nough to make tools of 

adequa te size do not have a wide en ough dis tribution to pla y 

maj or part in the sour ce of material . When qua rt z crys t a l is 

used i n t h e manufacture of flaked tools , i t must be t r ea ted 

di f fe rent ly than t he crypt ocrysta lline varieties. Quartz 

crysta l is fo rmed in t he hexagona l sys tem formed around a seed 

crys t a l -and, a t t i mes , the growth pat t ern of the crystal may 

be observed in what is ca l led "phantom quartz". The quali t y 

depend s on the degree f h omogenity, the more tightly joined t he 



growth pl anes, t he bette r· t he ma teria 1 . Some va.rietie s of 

c r ystal have well-defi ned axi s while otbers, like Brazi li an 

pebb le 9 show little or no growth patterns, having the character 

of g lass . Mos t quartz crystals, however, do have flat planes 

of growt h paralle l to the s i des of the crystal. In order to 

produce a good tool of quartz crysta l, it must be oriented with 

the axis of the crystal - that is - the proposed artifact must 

be para lle l to the fla t si de of one of the six sides of the 

crystal o When this is done, t he applied force will move the 

f ke acros s the growth pattern s thereby perr.1i tting more 

niform f akes to be deta ched with the minimum of steps . I f 

thi s proc edure i s followed, the result wi ll be a thin, uniform 

art i fact . When the artifact is made from a cros s - secti on of 

the rystal, the resultant tool wi ll have multiple step fractu res 

because the growth patterns will not allow a long flake to be 

removed ··due to the intersection of so many ci.evage planes of 

the growth pattern. The resulting artifact will be thick and 

i ll-formed and no amount of skill can overcome the physical 

prope rv ies due to the weakness in the crystal planes of poorly 

oriented artifacts. 



Quartzi tes and Si licified Sandstone : From a. stoneworker, s 

poi 1t f view, there are at least two types of quartzites -

the metamorphosed sandstone and the silicified sandstone . 

he y are not readily detected and defined by eye, but when 

flaking them one can readily detach a flake and there is 

marked difference in their workability. The type of 

quartzite that has been cemented by chalcedony joining the 

granules of quartz together is much better than the metamorphosed 

varie ty. There is also a difference if the material is formed 

of brecciated sand ins tea ' of rounded sand grains. The 

brecciated silica cemented variety is the most desired because 

it ill allow long, thin, well-c ontrolled flakes to be detached 

hie the material composed of the rounded grains will not have 

as much flexibility . The brecciated and the rounded varieties 

respond readily to heat treatment if the matrix, or cementing 

medium, is chalcedony or a similar type of cryptocrysta.lline 

quartz. rri,e metamorphosed type of quartzite appears to have been 

formed by eat and pressure until it is vulcanized int o a dense, 

compact mass with the bonding agent unidentifiable. This variety 

has little or no response to the thermal treatment. A :Laboratory 



analysis of the diTferent types of quartzites would, perhaps, 

revea l much that would be useful in promoting a better under-

~tanding of this material so useful to the flaked tool industry. 

Sandstone and Congl~merate s : Metamorphosed sandstone has been 

discussed under the Quartzi te so Some types of sandst ones can 

be u seful for making thick, heavy tools when the percussion 

meth od i s used but most of the materia l is not sui ted for 

pre ssure flaking. The size and type of sand grains and the 

type of c menting material nature supplied when forming the 

andstone wil l have a direct relationship to the quality of 

too ·· s produced e Since sandstone has so many variations, it is 

dif i cult to discuss them all. When one is making an appraisal 

of' sandstone, the first consideration is texture - or the size 

and kinds f sand - and the j _ ing of the grains wheather by 

si ica or ca lcium carbonate. A further appraisal would be the 

sonorous t one produced by striking the stone with a hammer. If 

striking the material produces a musical ring, it will indicate 

good working qua lity., However, i f the stone ha s a sound-absorbing 

surface, producing a dull thud, this will indicate a poor quality 



materi a lo The fina l test, of course, is to apply the ha rnmer-

s t oneo The most workable sandstone I have found is the quartzite 

or i icified sandstone fr om Hell Gap, Wyoming. 

Congl~merates and Breccias : Their workability will depend 

o what materials the breccias and gravels are composed of 

and the qu lity of their bonding agento Both must be pre-

domina tely quartz . If both breccias, grave l s and bonding agent 

:-a&ve the same degree of homogeni ty and tex""· ~.e then we have a 

mater ' al that is ideally suited for toolmaking. 

Bull Quartz : This type of quartzite is the pegmatite variety 

usually found in the colors of 

times stained with minerals ~ 

n ow white, opague and is some 
I 

This type of quartz is one of 

the least desirable for making flaked tools, for the fracture 

·s un e able and the resulting tools are usually thick and 

111-formede Much skill is necessary to make even a very crude 

artifac t from this materialo The edges are usually dull and the 

surface covered with step-fractures. 

Novaculite : I have not had sufficient samples of n ovalulite to 

describe thi s material or fully describe its properties . However, 

------- --------- ---------- ------------------



from my limi ted experience with this stone, I find t 

ndist i nguishab le from many other ma t erials used by the 

abori inals. The sample s I have are from Arkansas, but they 

y not be representative of the site. The samples I have are 

f rly course-textured and would fall '..i?; the category of 

ood quali ty salicified sandstone. However, w. H. Holmes, 

: n Bulletin 60 9 describes novaculite as being the same as 

cherts and chalcedonies with some having color. At the present 

timej I cannot attest to the workability of this material as 

my samples are of suffi ci ent s ize to determine the flaking 

qua lities .. Since the word Novaculite has been commonly u sed 

an ac cepted, I felt there should be some mention of it until 

a further s tudy can be made to determine if it has qualities 

that w· 11 distinguish it from other materials. 

Chalced on y: This form of sili ca is probably the purest form 

of the cry tocrystalline quartz family minerals. In its purest 

form, it is transparent or semi-translucent - resembling paraffin 

waxo Trace s of foreign rnaterial and mine~$.l salts may cause it 

to have tints of white-greyish, pale brown, dark brown, or black. 



The tendon color is - the most comm on - ye l l owish, amber, orangeish, 

redish, and sometimes it is even a. delicate blue or purple. It 

is also found in other shades and these are given other names . 

gate i s varif, a.te chalcedony with the colors arranged in 

de licate concentric bands, frequently alternat ing with bands 

of opalo These bands often follow tbe irregular outli ne of the 

c vity in whi ch the silica was deposited. This applies to 

band d, fortifi cation, r ibbon and other patterns found in agate . 

Some of the varieties of agate are eye, tube, tortoise shell, 

mocha st one , sceni c.9 mo s :s, plume, iris, shadow, etc. The very 

popular hobbyis ts called ttRockhounds 11 have many sub-titles and 

many 11 i tes 11 to ident fy the various forms of agate and chalced ony 

nd I might add that they are surprisingly well-informed on the 

s ources of t hese mineral s both foreign and domestic. If' the 

stripes and layers of chalcedony are horizontal, it is then 

called Onyx . Chrysbpra se is a green chalcedony. Carnelian 

is the orange - red var iety, or you might say a "rust color" . 

Sard ~ the brownish red, sardonyx is the same as sard, but has 

the alternating white bands. Chalcedony is found in many and 

var ed textures which relate to the fineness or coursene s s of 



crystallizati on .. The type with the f inest mi cro-crystal 

structure h s a waxy l m;t re and, after heating, the lustre 

is almost glassy. P0 ss:i.b ly th:1. s variety contains more moisture 

for, when it is thermal treated, it requires more time and care 

curing the heat ing and cool ng off period. It has a tendancy t o 

craze and crack more easily t han the coarser textured varieties . 

Of al l the materia ls I have worked this type of chalcedony has all 

the ttributes desirable for stone flaking, particularly precision 

pressure flakingG After rece iving the thermal treatment, this ,, 

v riety is often confused with opal by those who have never 

attempted stone pressure flaking. The banded varieties of 

cha ced ony are not as desirable because of the changes of texture 

be t ween1'he bands and layers. Chalcedony_is the primary material 

or constitu nt in the formation of all the cryptocryatalline 

quartz family rocks. Wnen this form of silica infiltrates, 

fil _s -voids, blends, inruses, is absorbed and .combined with 

other minerals and their salts - there results the wide range 

of si icious materials useful for making flaked tools and 

artifactso 



Jasper: Ja sper is tre result of a combination of chalcedony 

and arg · llaceous sediments or residual clays with a 

simu taneous absorpt · on or infiltrat on of the two 0 Frequently 

the clays wil l shrink and leave cracks whi ch will fill with 

chalcedony, giving the material the appearance of being fractured, 

ut, actual y , the cracks are well-healed with the chalcedony and 

a homogenous mass is created . Thi s type of jasper is a good 

li thic mater al and the chalcedony-f lled cracks only add to 

the beauty of the artifact and do not impede the workability 

of tne stone 9 Jasper th8t is green in color with red inclusions 

or pots is normally thought of and referred to as bloodstone. 

Green jasper is opaque while chrystoprase is semi-translucent. 

ctually, green jasper i s only an impure form of chrystoprase. 

Ja sper ma y occur in various colors, the iron salts in their 

different valences produc ing green, red and yellow material and, 

occassionally 9 all being represented in the same sample. It 

would se em that the opaque or impure chalcedony should be classed 

as a j a s - er regardless of color. The workability of jasper is 

the same as chalcedony - both basing their degree of workability 

on t e amount of impurities and the quality of texture. Most . 

----------- ------



varieties of jasper can be succe ssfully altered by the thermal 

treatment . I have found only t wo exceptions to this rule -

one is a course-grained greenish type of silicified clay from 

Tunisia whi ch was given to me by Dr. Jacques Tixier. By eye, 

this varved material appeared to be no different than other 

s imilar types of this stone, yet, when subjected to heat, there 

was no apparent change in the texture or the workabi lity of 

t he st oneo Yet we find that the early people of Tunisia worked 

thi- material very successfullyo Another example of an 

unalterable is s ome local materia l called "Bruneau Jaspern 

from the ryoli t e at the bottom of Bruneau canyon in Southern 

Idahoo This jasper is much desired as a gemstone because of 

· ts very distinctive pat terns and was also much used by the 

aborigiona l man in that area. The early man was able to alter 

thi s st one but, to date, I have had no success with the thermal 

trea tment of t his materialo Perhaps, with further experiments 

and an ana ysi of the components, we may determine the 

di fferences between varieties of jasper . It is apparent that 

the past lithologists had a greater understanding of what 

constituted lithic materials and the longer I attempt to 



increase my knowledge of the l i thic materials the more respect 

I have for ancient man. 

Qr ganic Re placements : Organic replacements ar usua lly made up 

of members of the cryptocrystalline quartz family and have been 

much utali zed for making flaked tool implern.Bnts. Here, again, 

chalcedony plays the most important part as a replacement agent. 

In the previous paragraphs the variations of chalcedony are 

described o Chalcedony is, by far, the most common material 

deposited in voids left by the decompositi on of organic sub-

stance and the dissolving of certain minerals. Casts are the 

tota replacement of the original, without indicating the 

internal struc ture ,and they will show the external form only. 

Replacements may preserve some of the internal structure. One 

of the most common replacements is wood but there are many others 

such as ---palm roots, aquatic plants, alge, bog material., shell., 

bone, etco This material is usually quite distinctive because 

of the di fferent species represented and can usually be identified 

by tracing their sources which would be more documentative than 

an a na 1 y s i s o ~ xm.:tJlL-v..::ulfml!Ddx£~.:tJ11011E-ia:iJ:ne .7J.t ~~Yl}Jnitx 



When wood ca st s , repla ced by chalcedony, are found in sedimentary 

r ock s t h ey a ppear to be of a finer micro-crystallizati on than 

those simi l a rly replaced bu t found in lavas. This causes me to 

wonder if the sediments i n which t he wood is found may play a 

par t i n determining the crys tallization that takes place. 

Flint-Like Ma t eri als : Fli nt ha s a wide range of forms, textures, 

colors , and occurances and t here are t hose who usually consider 

any hard , tough stone to be flint and generally consider most 

ar r owheads to be made of f lint. It appears that there are three 

predominate forms of fl int - t he cha lk flints, the limestone flints, 

and t he lighter-colored fol"ms, ca lled chert. It seems to be a 

c ommon pr actice not to differentiate between the silica forms 

but t o gr oup all cryptoc r ystalline forms of silica under the 

one name of - Silex. For research and reading clarifi cation, it 

would appear there is a need to distinguish between the many 

varietie s of this material to further clarify and represent 

t he inherent qualities of each soUPce. This would better 

es t abl ish a relationship between the workabilit y and character · 

of a pa r ticular flin t , as well as its geographical distribution. 



There are man y paradoxica l differences in flint that are not 

ent i rely understood even by the flintworker. Outwardly, or by 

visual inspecti on, one 1'1int may appear to be of the exact 

natur e of that from a d:tf'fe rent site - yet, when subjected to 

che percussion method of detaching flakes, it does not respond 

well , whi le for pressure work it will re_spond admirably. To 

cite an example: Recent correspondence with Dr. Francois 

Bordes informed me t hat he had received a supply of flint from 

Swe en . To quote Dr oL _"de s nThi s . s beautiful flint to make 

bla es, works also fine by pressure - untreated - but it 1s 

very difficult t o work by percussion. A most paradoxical flinttn 

DroBordes did not say if this material was freshly mined or 

surface, but he did indicate that he was going to subject thi~ 

fl i nt t o the thermal treatment a nd see what results he would 

get after the heating. To date, I can find little or no agree-

ment among t he prominent students of mineralogy on the differences 

or simularities of cherto There appears to be much disagreement 

as to the definit i on - some define chert as an impure flint, 

while others maintain that flint is an impure chert. Others 

argue that chert and flint are the same. Again, there are those 



wh o belie ve t hat chert is pre-cambri an and flint is after 

cha l k forma tion . Some u se a s a criteria the different 

·degr ees of t rans parency or translucency to determine which 

is fl i nt and whi ch is chert. Others use form as a defining 

cri teria - maintaining t hat flint forms in nodules and chert 

in seams or blanket veins . Some base their decision on a color 

basis - de cla ring the dark colored material to be flint and 

the light c olored to be ch er t.. Even among stoneworkers there 

i s di sagreement, their cr i teri a being the workability -

de e aring flint will work better than chert, when,actually, 

t on l y r epresents a d egree of quality. The homogenity and 

t exture of both f l int a nd cher t make them indistinguishable 

and the re is both good and poor flint and good and poor chert. 

It is the degr ee of texture of flint or chert that determines 

t he qua l t y , workability and sharpness of the removed flakes. 

Some ha ve based the quali ty of flint on the quality of work 

done by the past stoneworkers, assuming ,vhen beautiful precision 

wor k wa s ac complished t hat the flint was of good quality and 

c ould be worked like ch ee se. Fine quality material d oes work 

be t ter a nd produce precision flaking, but this cannot be used 



as a b~sis of judging the qua li ty of flint, for one may find 

a good quali ty material poor ly flaked whi ch is just the result 

of an unskilled workman o This may seem to be discordant with 

my ple to rela te techniques to material, however, this is not 

the c seo Poor material showmg skilled and controlled surface 

technique does indicate good workmanship. Good quality material 

ma teria l skillfully worked a lso denotes good workmanship . But 

e cannot reverse this procedure and assume that any artifact 

ho1ing contro lled work denotes good material for we must keep 

n mind the human fac tor of finding good work on good stone 

and poor work on good material; and good ~ork on poor stone 

and oor work on poor materialo We must also keep in mind that 

there are those who do not reco ·nize thermally treated material 

and thy ma y be viewing this heated stone and calling in good 

lint wher ea s it could actually be an inferior stone ,improved 

by the thermal treatment. Vvh.en we do find poor work on quality 

st one then I think it is safe to assume we are viewing poor 

workmanship, unless we find, on inspection, that the worker 

was merely preforming good material whi ch was later t o receive 

the refined techniques$ One can relate techniques to material 



but e cannot relate material to techniques - again, we have 

the o~d story of the chicken and the egg. 

There has been much written about t :h e behavior of fresh ly mined 

f i nt - s ometimes called green flint, dehydrated flint and 

hydrous flinto It is common knowledge that when lumps of flint 

containing water are exposed to the elements they will be in no 

m y a s \. e as fre shly mined masses removed from below the 

fro st levelo Also,cont inued exposure to sun and frost will 

natura lly create expansion and contraction that will, ultimately, 

form cracks, planes of weakness a nd internal stresses that are 

undetectable until one attempts to make a flaked tool. Howe ver, 

t he smaller the pieces, t he greater their ability to stand rapid 

changes of temperature. I find that the flakes detached by 

Ancient Man are as easily worked by pressure as the newly mined 

material. However, this factor ma y be pertinent to only certain 

types of flint and much material still remains to be tested. It 

is true t hat the more coarsely textured flints will allow more 

expan i on and contraction than the more finely-textured flints . 



For examp e: I ha ve ha d a piece of Gr an Pressigny flint which 

a s colle ct ed in 1937 by Dr. H0 Co Shetrone and given to me in 1940 

that I r e cently made into blades and artifacts. I have had t hi s 

mat eri a st or ed for t h e se many years in an unheated building a nd 

yet, after 28 ye ars of s to:rage, it was still flawless. Recently, 

Dr .Boardes and Dr . Tixier sent me some fresh materia l from this 

same l oca and c omparison reveals no differences in workability 

or character in t he f resh sample s and t he Shetrone flint which 

?a s s tore ' for some 28 years. I do not know how long it takes to 

" hydrate flint but cons i dering this 28 year-stored material t o 

i nd i cate that dehydration of flint is, indeed, a long and slow 

pr oce ss. 

_n addit i ona l test of t he me r i ts of hydr ated or dehydrated flint 

is br ought out in the a l teration of flint by the thermal process, 

Vol 7 , Tebi wa Q I heat the flint to 450 de grees F. for at least 

t wenty- f our h ours. After that length of time the flint should 

have been ehydra ted. The purpose of heating the flint is not 

t o r emove t h e moisture, but to aneal the st one by cha nging the 

crys tallogr aphy, making t h e flint more workable and producing 



h rper e ge on tool s . fter flint has been slowly he a t ed 

and co oled , it has a much glassier texture wh~ch increases 

the ease of flaking ability whether by pressure or percussion. 

o the other h and, freshly mined saturat ed flint would ha ve 

additional strength because the wa t er filled voids betwe en 

the micro-crysta l s wou ld then transmi t tl:e forc e from one 

mi cro-crystal to the next and , at the same time, pre vent com-

pre ssion of t he f l int, thus dampening the forc e . Le ss force 

wou ld then be required to detach a flake i n freshly mined fl i nt 

than in untreated, dehydri:Lted f l int . This peculiarit y is more 

noticeab le when one i s deta ch~ng blades from a core by per-

cussion . 

The high moisture content appea r s t o reduce the britt l eness 

and make the bl&de s s l ightly more f l exible. Pers onal conver -

sat ion and correspondence with D~ . Jorgen Meldgaard of t he 
some of 

National Museum i n Copenhagen r evea l ed/ the European thinking 

on freshly mined fl i nt. Meldgaard has worked very closely with 

Andres Kreigh, a skil l ed flintworke r from J utland and, to gether, 

they wrote the bo ok »Mand Og Flint " r e ceiting their experiences 



and ideas on t he stoneknapp:Lng techniques of Denmark. Be cause 

of the book~ they conducted some tests with Danish flint under 

c ontrolled laboratory cond1tie,ns to determine the absorption of 

\ a ter by flint. Thes e 0:xperiments proved the amount of water 

fl i nt will absorbe is considerable and Mr . Kreigh was of t he 

opinion that freshly mined flint was more desirable and permitted 

more c ontrol than the surface variety. 

To further illustrate the different varieties of flint, I might 

say that for our experiments at the University of Califo rnia at 

Berkele -;-,r , Francois Borde s and myself received some Harri son 

County Indiana flint through the courtesy of Dr. Raymond s. Baby 

of the Ohio State MuseumQ This ma terial ha d weather out of lime -

s tone a nd was marked with rust streaks as a result of being hit 

by plow and field tools in t he farm tilling. Yet Bordes and I 

agree that it wa s one of the best flints in its 



natura state tha t we had eve r worked, responding well to 

either the pressure or percussion methods and we could see 

no re· son to alter this material by using the thermal method. 

This mat ria must be of considerable age, as it had apparently 

laid on the surface since it weather from the limestone. This 

wou:, therefor e , seem to substantia te my theory that one must 

consider each individual material separately rather than judge 

_ts workability according to wheather it is freshly mined or 

surf ace - dehydrated or hydratede The many locations of flint 

and othe materia ls each have their own character. 

m:hose who have worke d flint will agree that, in mos t cases, 

just unde r the cortex the flint is of a finer texture and is 

e sier to work - t hat is, greater control may be exercised in 

removing f ake s of a desired and given dimention. When one is 

making an apprai sal of the formation of nodular flint, he wi ll 

observe that the cortex i s the surface of the nodule and that if 

it is insufficiently mineralized, or partly impregnated by the 

ilica form of chalcedony, and ·snot a dehydrated flint, the 

cortex w 11 be a combination of the silica and limestone, or 



si ica and chalk , depending on what ma terial the concretionary 

nodu es of fl int were f ormed in. The obser,r'9 r wi 11 note that, 

hen a f l int nodule is formed in a bed of limestone or chalk, 

upon c eaving, t he center of the broken halves will 

u ually contain a fragment of f ossil organic material. Around 

this organi c ma terial micro-crystals of silica will form con-

centrically i f t h e s ilica charged waters continue to permiate 

the eposi t of cha lk or limestone. 

n e xample of this formati on may be likened to the growth of a 

pearl i n a shellfish by the depositing of nacreous material on 

a piece of irritating substances. 

owever, the development and growth of a nodule of flint has 

no divisions between the layers of silicious material if it is 

of good quali ty. Often one may notice a change of color in the 

concentric deposits resulting from different amounts of absorbed 

mineral salts, or a different mineral taken into so l ution by the 

silic charged waters. When several nodules are forming close 

t o one nother they may joino The joining of several will 



result in some interesting contorti ons that resemble some of 

our modern ar forms and sculptures. The continued growth 

and joining of nodules can, ultimately, make a ledge or 

blanket ve in of flint . 

n my xami nation of the c:ryptocrystalline quartz family rocks, 

I have noticed., on occas:ton, that the cortex is made up of 

common opal a nd under the common opal there is a change from 

t he non -crystalline to t he micro-crysta lline and between these 

two there is a combination of both. The texture of this portion 

of a nodule is a semi-glassy, greasy finish much prized by the 

stoneworker. 

Good quality flint has most of the at tributes necessary for the 

making of most flaked tool implements. Worki ng on flint 

produces a fake with a sharp edgeQ This material has the 

q lity of toughness, permits one to create a platform that 

wil l w ths tand the necessary pressure or percussion force with-

out collapsing, t hereby permi tting a wide thin flake to be 

detached without breaking off short whi ch causes step-fractures. 



Fl in-c has a res istance to" end s ock?' o T,.,a t is, when the blades 

are r emoved fr om t he core , the shock on the proximal end of the 

f la./.::e wi 11 be transmi tted t o t he distal end of the flake, ca.using 

r bound of the mas s, resulting n a broken blade. Thi s, I 

think of as elasticity. 



There is considerable variation in the texture of flint and 

the finer -textured varieties are the most desirable for 

flaking. The coarser-textured flints do not produce flakes 

wi th as sharp an edge as do the finer -textured flints . The 

edge of the flake can be only as sharp as t},e degree of 

mi cro-crystal size. For example, a non-crystalline material, 

sucb as obsidian and opal, when cleaved or a flake removed, 

wi ll break t o the last moli cule or to infinity, while flint 

rill break to the last micro -crystal, producing an edge with a 

imtmi tive saw effect. A f lesh wound made by the sharp edge 

of flint is slow to heal, as its coarse edge bruises and 

destroys the tissue cells, whi le obsidian a nd opal sever the 

I 

ce l ls and a rapid healing can be expected. Generally, the 

flint cut will heal leaving a scar - whi le the oapl and obsidian 

cuts will hea l more rapidly and leave no scar . 

In reviewing t he many dictionaries, encyclopedias and 

publica tions with rega rd to materials, I find little or o 

information pertaining to qua l ities of flint, which is so 

useful to the stoneworker. The best definition is probably 

that f ound in Dana 9 s " Quartz Family Minera.lsn "Flint is 



nearly opague with a dul l l ustre and usually grey, smoky-brown, 

or brownish black o The exterior is often wh ite from a mis ture 

of :, e s tone or chalk in which 1 t was originally imbe dded . It 

breaks with a chonchoida fracture, yielding a sharp cutting 

edge, and hence was easily chipped into arrowheads and hatchets . " 

Dan als o separa tes flint from chert by sta t ing that chert is 

ighter in color than f lint and that flint is in isolated nodules 

·while chert is in beds e vVhen the toolmaker removes all of' the 

cortex and the color has been leached and bleached by exposure 

and, possibly , patinated, a problem has been created making 

it difficult to distinguish t he difference between flint and 

cherto The material identi fication of a finished artifact is 

indeed a much more difficult probl em than the i dentifi cation of 

material at its s ource. It would appear tbat for the purposes 

of ident ificati on of lithic materials that limestone flint, 

chalk f'lint, chert , hornstone~ lydian stone and silex can be 

grouped as a unit for the ir qua l ities are primarily the same, 

yet 9 when t he desire is t o give a pin-point description of a 

certain f int, a more definit · ve descripti on should be given. 

For purposes of identification, present day mineralogical terms 



should be used if their meaning is not synomous and the 

miner constituants are dissimilar. A breakdown of the 

i n d v dual flint that have individual characteristics could 

be useful in determining their aboriginal s ource and the 

trade a nd migrational routes. 

It may be well to combine chalcedonic rocks and flint in 

o· .e main r oup - as flints are impure chalcedonies. They are 

both of the massive homogeneous cryptochrystalline varieties Q 

of quartz. 

I would like to suggest a possible method for determining the 

ifferences between chalk-flint and limestone-flint.that could 

be u seful in an appraisa of the finished artifact when the 

m terial source in unknown. When flint forms in chalk beds it 

is a pure r form of silica than flint formed in limestone. I 

base th±s statement on the fact that chalk is a combination of 

a type of silica known as chalcedony and the spicules and 

ske letons of diatoms - the skeletial remains of the diatomes 

_;eing sil c o Therefore, the combination of the two silicas 

,· ---- - --



carbonic ac id - in assoc ia tion wi th worked flakes or tools could 

a ls o have a direct bearing on t he rate in which the patina ma y 

be f ormed or t h e depth to which t he patina wi ll penetrate. One 

wi l l n ot e t ha t the Lindenmei er Fo l som materia l has little or no 

pa t inati on while worked surface material from other sites, of 

n o appar ent great age, is well patinated. -Unti 11 a more 

exhaus tive s tudy is done on materia l s, no conclusions may be 

drawn, but this ma y pr ove a need f or furthe r experiments. 
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..::~ 
Opal - Non-Crystalline: Group Nao 3 is the non-crystalline 

v rieties of quartzo It is in this group that we have 

precious opal, common opal, opalite, diatomite and the 

vari ous replacements of organic materials. The chemical 

elements are a combination of sili con dioxide and water in 

variable amounts, Opal having a highe r water content than 

the cryptocrystalline varieties of quartz. Opal has a 

hardne ss of between fi ve and six on the Mohs scale of hard-

ness and can usually be scratched with a knife. It is one 

of the few minerals that is non-crystalline and amorphous 

and is found frequently in byroidal or stalictite masses 

or as a replaement of wood or other organic material. It 

varies widely in color and appearance and has a resinous or 

mxy 1 stre o The color of ppal may be wh:i.te, yellow, br own, 

red, green, blue, grey, black or any combination of these 

colorso Opal is the most brittle of all the quartz family 

minerals, thin edges of opal can easily be flaked by the 

pressure of the fingernail. Opal with a rich display of 

colors is considered a precious gemstone but, because of 
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its raret y , played little or n o part in the toolmaking 

i ndustry . I t is safe to say , ten , t .at when one see s 

an arrowher d ma de oft .is fire - qualit y variety that it 

ma y be con sidered as pseudo . 

any t ype s of opal are easi ly identifiable due t o t eir 

di f f e rent physical properti e s and c hemic 1 c onsti tuents . 

Some of the varieties a re : p1--e cious opa l - t' at s owing a 

brilliant disp l a of b l a zing colors; f ire opa 1 - t h t wi t h 

t e qualit y of refl ecting fire - li ke colors; girasol -

trans l u cent a nd b luei sh -white ; comrn on opal and semi -opal -

t at .having many color s but , it out the f i re -like refle ctions ; 

oa ch olong - tat which is opaque an porcela in white ; opa l - agate -

opa l o · different color shades , sometimes banded; j aspopa l -

opa que be cause of t e i ron salts and ot er i mpurities; wo od opal -

opal silica repla cin t h e s ub. t an ce and structure of !V ood ; 

yalite - a vory pure f orm of opal ass oci ted Mith volca nic 

r oc ks and occuri ng in glass-li1 e concret i ons; fiorite • 

s1 11c1ous sinter ; t ripol:tte - consisting of silicious s ke l etons 

of die.tomes . 
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Opal is not a particularly sati sfactory material for aking 

l a:t'ge fla ked stone i mp lements . Because of its high water 

c ontent , 1 t 1 .s a very unsta le s tone and ra i d tem erature 

c anges and exposure will r esult in dehy ration , causing the 

materia l to crack and c ra ze , The surface , u on drying , ~ill 

resemb le a piece of g l , ss t : at ns · een he ted and suddent y 

chilled , causing a mult itu e of little intersecting i ncipi ent 

f issure s and cracks, yet the ptece will retain its form . How-

e ver , upon tappin · with a hammerstone , t e opal will sound 

hol low or resp ond with a dull thud before it disintegrates . 

Tis character is distinctive only to opa l and could well be 

used as a diagnostic feature .in determining opal fro chalcedony . 

This crazing and cracking make s surfa ce op 1 almost invar ia ly 

u seless for flaking . However , opa l fres l y dug rom below t e 

fr ost line may ,._, e worked into small a rtif ets , if the work is 

done before t he stone a s a chance to de drat e . 

Opa l i s often confused ~ith heat - treated cryptocrystalline 

varietie s of quart z bee use t he lustre of t . e ti•ermal - treated 
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mBte r ia. l very close·1y resem l es t a t of opa l., Aft er the t erm 1-

tr~a t ment , crypt ocrystalli ne varieties do resemb le opa l , but 

tbei r hardn0ss remains t he same . Opal , of course , i s a s ofte r 

s tone and a ha r dness test i s one mean s of de te r ming w i ch i s 

ea t - tr•ea t ed materi :s- 1 and w i ch is opa l . e cause o it s no.n-

crys ta lline s tructure - a qu'" 11 ty VJhi ch opal and o si i an ve 

in common - opal breaks to a very sharp edge . I t i s this 

quali ty tha t a llows a f l ake to t ermi na t e to the l a st mole cule 

t her eby producing en e dge with great er sha rpness than that of 

a.ny metal r a z or or any ot her vari e t y of quartz . Be cause of' th s 

edge , a f l ake of opal can be very use u l a s a kni e bu t , d ue to 

i t s britt l ene ss , it mu s t be 10:tid l ed ·vit a .delicate touch . 

Ob s i i an i s much more d e s irar>le a s a lithic ate r ia l because 

1t is not as frag:11 a s opa l . I n spl t e of t ts bri t tlene ss , opal 

is t J e mo t e t. sily f laked of a ll materi a l s - pe rmi t ting ver y 

long mi nu t e f l a ke s to be deta che vit , a minimum of f or ce . I ts 

q ua li ty of l e x l b ility a.llo •,rs t e worker to u:1. e and bend t he 

f l ake s wi t h l e s s effort t han i s exerted on ~os t ot e r ma t eria s . 

I t i s unf or tunate thnt opa l bus t'e tendency t o cr a ze upon 
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dehydration , for t hi s limits t he si ze oft e artifac t t hat 

can be produced fr om t &s materi 1 . 

Arti f a c ts mt- de f rom opRl are sca rce and whe n is oun vi t . t he 

l u stre of opa l i t is ~ore li ely to be of a e at- trea ted crypt o-

er s t 2 lline var iety of quartz ra t her t han t hat of opal or t e 

non -er ·stalline t ype of quart z . To a vo id confu ion w e n 

deter iining t he ki nd o material , one can r e sort to a few 

s i mp l e tests to di f f erentia te between opal and t e a t ed 

cr yptocrys talline ma teria s of quartz . Fi r st , opal can be 

scra t ched by a knife , second opal is muc l i · ter b y weig t or 

one can c ompar·e t e spe ci f ic r avity, t ird , o al is unli e 

cryptocrystalline quart z int. a t i t i oluab e in al alie s . 

For i nstance , one o . t e onyx varietie s o ch lcedony , or 

banded aga te , ma r be i m --:ersed in an a l k line so lut io a nd t e 

layers containing opa l will be a t t a c . ed and dissolved , 1 avi ne 

t e l ayers of c, ,. lcedony unaffe c ted . 
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Com on opal and sdmi-opal r re t he only varieties of' opal 

·· , &t a rf3 use f ul i' or ma ki n g fl ked tools . T e ot er va r ieties 

listed above · re o• lit tle or no 1 portance tote lit ic 

industrie s. Ho ~e er , ere a ears to ea need for furt e r 

r esearc on the com i na tions o c rystalline and non-c r ystalline 

var ieti e s of quartz f or I ha ve , on occasion , ound mat eria l s 

t _ a t appea r to be combina tions of jasper an o a l a d ot riers 

a combir r t i on of t he varietie s of c a lced n y nd o al . T ese 

c omb ina tions a r e 1e 1 suited for tool--making s the lac the 

higl water content a nd , t herefor e , do not readi y craze or 

crack and a r e n ot a s br i tt le a s t he pur er form0 o · opal . 

It 1 s no unco11mon f or op 1 to re l a ce organic a t ria ls , t·e 

est co mon being wood , og and otner veee t able u stances . 

S~ ce of t he opa l r e l a cements a r e remar ka le be cause o t e 

fide l.i t y wi t 'l .ic t hey r e p lace , with mi.nute a ccuracy , eve ry 

ce ll and .eber of for e r ma t e rials even t o s1ich an ex ·ent t a t 

t e original spe cie s may be deter ined . T ,e re lacement mo. , 

on eccasi on 1 be of pre cious o a l such ns those found 1n t e 

Virgi:q Valley in Mort crn Nevada . Ho rnver , it is t e common 
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op1il; s emi opa l , jasper-opal and t e agate -opal tria t are t he 

most common and also t e ost useful for making st one t ools . 

Thefossol1 zed bogs yie ld t li is t e of opa l in more mas s ive beds 

b y r e placing t he stems , roo t s , se,eds and l e ave s of now e xtinct 

f lora . These Jed s are now f ound in sedimentar deposits a s 

b l an ke t veins . Opal rep lacement s a re common whe; r e volcanic 

a s ha s rapidly covered t e organi c na t eria l . 

Opal , .. s a gemstone , ha s been r e c ognized a nc o.cc l a i med f or 

s o e time . Mos t of t he early material came from Hungary but , 

today , most of t r e pr e cious opa l c ome s f ro n ustralia . I n 

t e United Sta t e s it has been found i n Nevada and I ds.h o~ I 

J-ave examined t . e deposits in I da1o and Nevada and ind t hey ha ve 

one unusua l q ua.lity t ha t mi ght be usefu l i n determining t eir 

s ource. Most of t he ma t eria l - as N'ell as t · e cha l cedonies ... 

.from t ese deposi ts e..nd to some ex tent in Uta.i. h a s tl e pro e rty 

of floures e ing yello rvi sh gree n , indicating trace s of uranium 

salts . Mow wide s pr-ead uranium is I do not 1mow , hut , i f it is 

'li\, 
restricted to t hese bree States , it would help ·ifnpoint the 

t 
s ourc t3 S of <:>pa l and agate . The o al probabl y c ontains a little 

hig er content of ur•a nium sa l t s than t 1_e a gate , and s ome of t · e 



opal h s the property of phosphores cence •· that is , after 

t he b l a ck lig tis turne d off , it will still glow i n t} e 

d a rk. Opal is very e s ily flaked - it h s a i gh degree of 

fl exibilit , probably t e h i g est degree of this pa rti cular 

physica l property of any of t he lithie materia l . I n relation 

to ot or materi al , opal requi res little pressure to detac a, 

flake, t erefore , it 1s an 1nterestin,g pr a ctice matertal as 

t e f l akin can be controlled and long na rrow flake s deta c ~d . 

Gr ~~p No. 4 I GNEOUS tOCKS 

Some vari etie s of igneous rocks are useful fo r making flaked 

s t one tools, the most desirable of t is group being : 

1 . Ob s idian 
2 . Pit c stone , a courser grade of o sidi n 
3 . I gnumbrite, a 1elded volcard.c turf . 
4 . asalt, a t ype of ext r usive volcani c rock 
5 . Rhyolite , a 11g t ... colored volcanic rock 
6. Andesite, a volcani c intermedi '• te bet~Neen 

basa lt a r yolite in composition 
7 . Felsite , t e name used for bot r yolite and 

Andesite w en a t or e accurate idontifi oat i on 
i s i mpos c. ible • 

No.1 o sidian : A vole ni c ro ck c nsisting of lime or potash 

and s ilicate wit a l ina. and i r on , usua 'ly ound in conne ct ion 

with fel dspa rs . I t ha s a g las sy appear ance and is si_x in hard .. 

ness on tle Mohs scale . I t is vit reous in nature wit a conical 
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fraoture . · The primary color is usually bla ck, ·ut it is 

sometime s red, brown , green and or variously s triped or 

mottled in a c ombination of t hese color s . T e stri ing 

usually is a r e sult of t . e flow structur•e of t h e obsidian . 

Some obsidian ba s the quality of irridescence, exhibiting rain-

bow colors and ot er varietie s ha ve t he quali y of o a toya.ncy , 

showing a gold and silvers een . Bot il"rideseent and chatoya.nt 

ob s idians mus t be orient ed to the proper axis to bring out t .is 

beauty of t he sheen . The early pe ople of ',{eso-America were 

awa re oft i s sheen and seemed to prefe r tis qualit f or the 

manuf a cture of t ,eir polyhedral cores. Obsidian as all t .e 

desirable qualities a nd properties ne cessary for ma ki ng flake d 

,s tone tools ond it must have been a time of muc rejoicing 

a mong t e ancient toolmakers w 1en a source o·" g ood obsidian 

was located . To ay it iq ~till thrilling to a a vis it t o 

G ass Butte , Oregon and see t :re beauty of t : s ma ter-ial , fo r 

there i s no monotony int e endless variet i es of s . irls , bands , 

color s , irride scenoe an chatoyancy and it 1s , indeed , a e lig t 

to work . It requires less force to detach a flake from obsidian 

than t e cryptocrystalline quartze s and it wor ks equally well 

for t he percuss i on or pressure me t 1ods . ;rts only drawback is 
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its limited strength . The cryptocrysta.111ne quartzes are 

s tronger and not a s brittle as obsi ian . ·owever , t e 

s]arpness of the obsidian f lake s more tan compensate for t he 

difference between tre t vo materia ls . 

Te source s of obsidian a re not as wi ely di stributed as t e 

c A.l cedonic rocks . Since tt occurs in regi ons of vulcan m, 

it was •widely used :'Ln t :he 7 est , rn U ited Sta tes , eso- A::i.erica , 

South America , Iceland and , to s ome extent, in the Mediterranean 

area and in Africa . It wr:H3 emp l oyed in t e anu cturing of 

cutting i mplements, tools, projectile points; utensils and 

mirrors . There a .re muitt.rple grades and kinds of obsidian 

relative t o \\;orkability ; character, and color and these dif-

ferences can occur in t he sa., e zone of vulcanism . In t e sa e 

volcano , different temperatures were reac ed rl ich r es ted in 

t he prodt1.ctlon of different forms of volcanic g lass. T .e g 

temperature s produced for s of cristoba.lite and trid ite , 

creating small sp eres wit in the materia l .vi t a radiating 

or epokolike structur e and t is is ca lled snowfl ake obsidian . 
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When obsidian contains the se spherulites t re s t ructure is 

weakened , ma.king this materin l an inf erior grade . A great 

deal of the obsidian int e Yellowstone Par area contains t ese 

apherulites , ma king it unsuitable wor king stone a one mu t ir t 

delete these imperfe ctions and , t' ere .01e, only ma.11 size 

t ools can be produced . 'l'here is also a difference in t e 

texture o. various obsidians from. the sa . e site . 'l1he courser-

textured vari ties have l ess stren -t a nd ., therefore , are not 

as de s irable as the more vitreous types . The age o. t ho 

obsidian is a ls o a f ot0 r in its workability - the older t he 

obsidian , t e more interna stresses and strains because t e 

molecula r structure is unbalanced by trying to reg in a 

crystalline fo r m , making the olde r material unpred1ct1ble 

for t e manufacture of tool • 'r · pl enomena may be likened to 

old and new windo ~ glass ; a glazier will so eti es refuse to cut 

old glass because of its brittleness . An example of t his 

phenomena in nature is evident in the obsidian f ound in pearl-

ite beds . Often it is so brittle from internal stresses that 

one cannot remo e the surface b y grinding on a lapiday ·iiheel 

w:t tbout almost exploding t he obsidian., uch o :· the p ··arlite is 
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madt~ u.p of t . e exfoliated obsidian . Areas producing t his 

type of obsidian a ve t h e appearance of e ing an aborigi onal 

works op due to t he exfolia ted flakes . Some of t 1e material 

will even r esem l e po l y'bedr a.1 cores due tote starch 

fra c tures caused by mole cular interna l pr essures . Howe ver , 

t , i s t ype of break is readi l y i dentifiabl(t from t' ose man - made , 

either by pressure or percussion . When I speak of old a.n new 

obsidian I arr :nuking r efer ence to tl e ge Qlogical a e and , at 

t h e pr esent time, t he ge is only relative . i he l engt~ of 

ti me requi red for a c an ge in composit ion is unkno1,11m . H0 wever , 

if a na vhe n , t he sub -di ·vis ions o' time we r e known oi. d1.f ferent 

obsidian deposits , tests c oul d be made to ce termine t he 

dura t ion of time requi red for t hese change s to t a e place . 

Thee may a lso be a rela tions i p t o t · e sur-f a ce ma. t e r1. l n 

t hn t wh i ch is in situ . 1l'he differe n ce in t e strengt 1 of old 

o;r new obsid ian may be only noticeable t o t .e s toneworker . 

Gene Titmus, Henry Irwin a nd myse l f did some t oolmaking wor k 

at the Blass Butte and Burns site s and became ver' aware of 

the additional a mount of f'oree require d t o dets. o } a flake of 

similar s ize fron e. piece of Burns ob s i di an and t he ob1)les 

found at t he Gla s s Bu te site . When ct ruck , tlle P-u:rns. 
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ob sidian has a re sonance tha t is un:noti ca.ble in t .e Glass 

Butte material . Until one is ab le to ment ally ca lculate a.nd 

c ompensat e f or t is diffe r e n ce i.n t oug ness e.n homogeni t y 

and allow f or t he ~i f ference int e f orce necessa r y to Pemove 

flakes of' equal dimentions it i s di ff :i.cult t o change f rom t e 

Burns materia l to the Glass Butte obsidian . 

Some of t he s i ... e s fl:•om w1·.i ch I ave obtaine d obsi 1.an f or 

s:xperimenta l purpose s are : t he I sland of Sacrifice near 

Vera Cruz, :Mexico; TeotehUftcan, Valley of 11exioo; Ea st of 

'a..gde l ena , Mexico; San \ 1as; Me.xtco; Glass But te , Oregon ; 
~ 

Silver Lake , Oregon; Northwestern Nevada; near Cedervi l e , 

California; Coso Hot Spr i ngs nea r Li t t le !.J1ke , Ca l i fornia ; 

Gla ss iv!oun t ain nor t hwest of' Bj_shop, Cali or n ia.; Fish Lake , 

Nevada j Cl ear Lake , California; Snowflake ob sidim south o' 

Salt La:ke . C:1 ty , Utah ; t h e We ster n slope oft e Tetons , Idaho ; 

Sweet, I daho ; a nd Q\,vyhe e County , Idaho. 

Barney Reeves, Universtty of Alberta and Leslie B. Davis of 

t he Northern Montana Colle _e are doing r esea rc in the obsidi an 
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hydration procedur e. '11h 0 i r c onclusi ons should be a very 

i mportant contribution to t he Profe ss ion f or dating and 

compiling sour ces of obsidian , and could be furt er useful 

in determinlng th mi grat i ona l a nd trade routes of t}-.e 

aborigi ona l people s. 

Obsi dian req :t:1. rc s a. "i f f erent working t e chnique than t he 

oz•ypt oc:;.."ys t a l LI e vrtrieties o ' quart z. ':J en wor k ing ob sidia n, 

u softor hammo r s tone is used to pr event t es attering and 

collapse oft ,e s t riking pla tfor n. It is also necessary t o 

u se mo ' e care in tr-e preparation of t he p l atfor n to insure 

t hej r ?dth sta.nding t he neees s a r "' pres ur·e or .,ercuss _ on force . 

'' ne n worki ng oi sidian , t ' 1e s ock must be da m ened wit mor·e 

cari:3 a.nd t r.e f or ce mus t be directed toward t he eenter oft e 

mass more carefully. Also the suppor t is more critical and 

greater care must be e x r cised in holding t he stone being 

worked . Because of t e f ragilit y o t h i s materi a l, a refine ~ 

n113nt of t cJ chnique s 1s necessar•y when one c . s. nges f r om flint-like 

mat eria l s to ob sidian . 
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No . 2 Pi t ch_s,tone : A variety of obsidian with a coarser 

t exture . 1e edges of t he flakes o.re not a s s}' a.rp , t he 

:platforms cru mor e readt ly than do t . ose on ob sidia n and 

a li t tle more for ce i s required t o remove a flake . I beli eve 

pit c s t one s a slight l y di.fferent water c ontent than doe s 

ob s i dian, but , generally, the qualities are similar . 

No. 3 I gnumbrite: A type of volcanic rock easily confu sed wi t l 

ob s idian . I t is , h owever , a welded volcanic tuff a nd breccias . 

T'l-}e tuff and brecc1a is produced by i gneous a ctivity originally 

by being dis c . arged from. volcanos in ti-1e for ;1 o as de up o 

m.ic:roglass - like particle s wit he same quali ties as obsidian . 

The tu.ff r om a sine;le e ruption may covert ousa.nds of square 

rniles a nd , under certain condi ti ons , be a ltered until t-va glass -

111 e pa rticles a re Joined into one homogeneous mass . The stone 

t hus formed ha s an outvmrd a ppear ance of o' )sidian . Upon close 

e.xa ina tion of a fra cture d surface , i gnum'rite will exhibit 

numer ous i mperfec tions f or , 1rhen t h e fla e is being detacl: ed , i t 
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intersects t he small granules of timpurities w i c:h create un-

equal resistance to t . e force nece sary to detac a flake , 

and t ese i mpurities leave a roug nes s on t e flake . Ignumbri te 

is usually b lack but a y be red , brown , blue or a combination o 

these colors usually in blended bands :rat rt an mottled and 

t here is sometime s evidence of s igns of br e coiation . I gnumbrite 

is alwa ys opaque except when broken to a very t in edge wr, ·· c 

permits a l ittle ligh t to be t ransmi tted and t e tbin edge ill 

sbow tiny granule s . Te o s t accurate mot od of determining 

whet' er it is i gnu.11bri te or o sid1an is t o examine a t h in 

se ction under a micr oscope . I gnumbrite is conn only oun in 

place as a l edge or blanket vein . V en not in place ; it is 

usually ound in a l luvial de posits as rounded cobble s which 

hnve a cr-a.tered surfa ce ca.us d by t e ir being ruised against 

t e other gravels t .at ma ke up the a lluvium. Since tlis 

b ruising _as set up plane s of )!lieakness on t he exterior of t he 

c obb le , one mus t re ove t he outer surface be f ore these i gn brite 

cobbles can be worked . 

en i gnumbrite i s us ed f or ma.ki n~ flaked stone tools , slie tly 
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different technique s must be u sed tban t hose app1ied to 

obs idian . The e dge strengt is not as gr ea t a s obsidian , 

so mor e care must be used in seatmB t e pres.ure tool , a nd 

a stronger platform created . Al o whe n using percussion to 

detac flakes , t .e i mp -ct ust be . art her in from t e l e i n 

edge to pre vent it r om crus ing or ca usi g a step fr oture . 

en one bec omes a ccustomed to this at r ial, , (~ r ine narrow 

contr olled precision flaking may e a ec ompli s ,ed . I gn ,brite 

is quite plenti fu l in Sout ern Ida o and was, a p arent ly, a 

favorite w~terial f or Early Man in t, 1s a rea ·or t e greatest 

percent of t he ar tifacts found ere are ade fr om tis re-

constituted tuff . 

No. 4 Basalt: I s a. for of extrusive dark gr ey , dark green , 

rown , or b lack lava, ei her co a ct or· vesiculari The e o pa.ct 

variet y of basult is the most suita' le , de e nd irg on t he degree 

of coarsene ss or finene ss o cryR tallization o t e mat r ial . 

Basalt ha s a qualtty of tou ness and t e re s istance to end 

s ook - an i mp ortant .factor w. en t he f ini 0 ed tool i s to be 

subjected to rough usage . TJe more f inely textured basa lts 
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lend Uemselves well to pressure f l aki ng , however , more 

foroe is required and a stronger platform is ne cess r to 

de t a ch flakes than on o sidian and othe r vitreous t ype s of 

ma t erials . Wh en wor king ba snlt , a greate r amo nt of cont ro l 

mus t be exercised to ma ke pressure flakes of uniform di mentions 

because of t e increased amount of pressure necessar y to detae 

a flake and, at t he same ti ne , re vent t r e f l ake f rom c ol laps -

i ng . Dne ma expect t e fla kes to be much shorter and ore 

step fra cture s t han w en ¥orking a finer - textured aterial . 

Pressure flaked artifa cts of basalt may be ex_ected to be 

t hi ck , unnotc . ad or slightly notched , stemmed or lanceolate, 

and, in rare c a. sea , preci:!ion f l aked t ools wi t sharp e dges . 

No., 5 F.hyol t te: Rhyo11te i s a li g t c olored for of l ave 

basically of t .e same compositi on a s gr anite , ut coole more 

rapidly . The mor e r apidly cooled - t he more vitrtous its 

natur e . The more vitr 1ous t er yolite t e more suitab e it 
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is for making flaked implements . Sources of the finely 

textured rhyolites a re not particularly comm.on and, because 

of this, the ~ did not play o.n important part as a ouree of 

good material . W.en rhyoli t e is found wit a minimum of 

phenoerysts, it can beaver satisfactor y stone f orte 

manlfaotu:re of fla ked implements . The colors of rhyoli t e 

range f rom w i t e t o grey , pink, red and purple . T,-,e glassy 

rhyoli t es ma.y be flaked b either percussion or pressur e and 

well -controlled flakes ma y be de tac~ed . Fine quality rhyoli t e 

may be compared to good quality heat . treated jasper and 

er alcedony in degree of workability .• 

No . 6 Andesites: Andesites , because of r eir great abundance and 

variet y o _. color, texture and minera l co position are suitable 

for certain type artifa cts. The r are, in g19ne ral, arker t an 

rhyolites and t h e dark grey color is common . T ey are 

transitional on one hand into rhyolites .. on t e ot her into 

ba. sa.lt s. 'Jlheir fresh ly broken edges are translucent when held 

in a brig t lig t . uart z p enocry ts do not occur in ande ite . 

(a di stinction f r om r hyolite) . 
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Because of t be Wide range of consti tuents , texture s and 

contained minera l s the degrees of workabili t y is r0lative 

tote homogenity and texture of the andesite . 

!'!.£..!_7 F'elsite :Y It i s difficult t o dis el'iminate be t ween 

rlyolites and andesites tha t a. re devoid of phen ocryst s , 

making i t necessar y to use an elasti c; noncommittal name . 

For the 11gh.t --c o1ored rock of t Ji s c lass , 1.e. t h os e which 

are light to. med ium gr e y , l ight pink to dark red , pale yellow 

to brown , purple or light green rather t han dark green, dark 

br·o~m or black , ·t he term Fe lsi t e is convenient. 

R•yo11te f andes1te and feldsite are almost as dif i cult to 

define as t he differences of chert and flint . 'Wh en t esa 

materials are made into a r tifac ts or found as flake.s and dis-

oar<l s, it 1 s even more dif f icult to define t e material than 

i f t he rnate1~ial 1 s origin is known and its ge ological occurrance 

i nterpreted. To reiterate , the mor e finely textured, t e more 

ho. ogeneous t e materia l - t e more readily t e material lends 

i t self to being n:iade into flaked i mp lements . As a s t oneworker 
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I can only attest to t he fra c ture of t 1ese materials .. t e 

final analysis will have t o be left t ote minera logists . 

Group No. 5 SILICI US SEDI'f,fEt TA.[L_ 

No. 1 Welded Permiable rocks: Te i mpregna tion of perm.:table _......,_.,...__ --
r ocks by s ilica (Chalcedony ) can alter a semi -porous material 

i nto .a. roc k t ~ a t can t en be shaped into satisfa ct or y tools 

:i.ther b y pr essure or percussion. his permiable group of 

Tooks is indi.stinguishable Prom their unaltered counterpart s 

~xc ept t ,.at a.1.1 voi d s a r e f il led and molecules a:r•e we ded i nto 

one omogene ous mass.. Roc ks t _ us for ed y be a l t ered byte 

t erma l treatment and a re well sui ted for ,a ki ng stone i mplement s . 

No . 2 Si l ic~d Sediment s: rr o int roduc tion of or t e re -

p l a cement by s ilica into t ype s of sedi e11t s suer as clays , · 

silt nnd s and pa rticles and in efini.te mixtures •:nd proportions 

m: y both fill up ore ~ or voi d~ and repl a ce exi st ng miner als . 

The se silicious sediment i n c lude u stone, cl ystone , iltstone , 

shale, and argi.llite , and may u se s till other name s to Ais-

tinguish t e many different c olors and textures. .,fa terial 
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of t hi s nature i s usually found in ledges , blanket veins -

in t .s.ilu s or in alluvial deposits . T e s ilici ous sedimentar ,;; 

rock s are u sually i n tabula r form ofte "lit varve s and 

1 edd ing p lanes . (I1he sedinentary mater ia l ho.vi ng clevage or 

bedding pla:."les closer together t h an t e t ickness of t l.e 

propused artifac t is undesit•a le because the fla e wi ll fo llow 

the line of l ec1 s t resistance . Holve ver , if t .e bedd i ng p lane s 

o. r e of appro.xims.tely t e same t ickne s &s t' e desired t ool , 

i uch thinning may ' e eliminated . •r in slabs ay be easily 

ohaped irito a variety of tools wit a minim ot· effort , and a 

s light l os s of ma ter ial . 

Sil1cifie d or opalized s ediments can o ten e confused wit, 

Ui8 ta.morphos ed sedi 1ents . 'l'he me ta. orp osed sediments are 

usually slate and shale wi th well de f ined c leva e planes so 

close l y spaced as to make t . e mater ial unsuita .e or f l a.ked 

i rnp l err,.ents . 

•vhfi the t e xt re is f i ne a d t he s1 icif'i ca.tion is c omplete , 
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thi2 t,p0 of sedimentary rock i very adequate f or mos t 

i' lakod toneimpl ements . I t has bee n wi dely used a nd played 

un inTportant part as a source of good materia l . 

No . 3 Si\ic:.ous Limestones: Limestones containi ng vari able 

a mount s of si li c a l end t hemselves to the flaked tool i ndustrie s 

i:r cifferent degr e e s , der1ending on t. 1e a yn ount of si lie& e on-

r;1u h oo sof t to result i n a sharp cut Ling edge ; but a com-

b i n rt.t ·· 01 of 0 l lioiou s ma terials evenly distl'' ibuted i n the 

mass can mu.li:e usuab le material. •r_ e gre•· ter t he a. . ount of 

sil1. ca - the more control one has in deta c.- i1 g flake s . 11' e 

rep l acement by or t 1e in r , duction of s:i.lica into lime st one i n in-

cofinite proportions contr ibutes to a wide arra y of text ures , colors 

and mineral constttuant s . At t e time OJ. duposi t io:n, the 

l:l rue stone .u.ay '1a ve contai ned silic:l ous skel .. tons of dia toms , 

thereby increasing t e ilica content . 

Li estone wit a big sili ca content can e useful for maki ng 

t ools adaptable for roug usage .nd when a. vor y sharp edge i s 

not ne ce ssary . Silt oious lime st one is very di f icu l t to pre s ,ur e 
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flake and most of t he .,_ orming of t he tool muet be done by 

percussion . The nnture of t his w.aterll is comparable to 

ba salt in workability , texture and toughness . 

No!-6 ~et.!!!1~r2h osed Rock : Metamorp ic r ocks include a l l ro cks 

w i ch ha ve formed in the s oli d state in r e s onse to ronounced ch 

c anges 1n tern erature , pres sure an c e mi cal environment v i c 

takes p l ace , in genera l , elow the sur a ce of weat ering and 

cement ation . 1' is process b y .rJ i c h c ons oli a ted ro cks are 

a l tered in compos itiun , texture or int ernal structure by heat , 

pr essure a nd new c emical sub stances are t e principal causes 

of me tamorphism - generally resulting int e deve l opment of 

new minera ls . : inerals resulting f r om me tamorphism are on ly 

useful i f t ., fY ha ve t r e qua l ities ne cessa.r t o ma ·e flakes t at 

ma y be c on t rolled by pressure a nd per cussion . Due t o te 

normal coa rse text ure caused by t _e separation of the in-

divl dual minerals , t e e tamorp ics do n ot p l u 7 a gr e~t part 

in s tone t oo l naking . 

No • . 1 Slate : S l ate ha s been a f airly common ma t er i a l used 

for tools and ornaments but the y are usually fini s ed by 

grinding , However, t · 1e ini tial s )aping can be a.cu omplisried 
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by us ing percua s ion and pressure . 

No . 2 F_!_ne - gra ined porphx_riti c Rock$ : The metamor hosed , 

f ine - grained pegmatites and porp_ yriti c rocks have been used 

to some extent because oft e lack of better ma teri al . Due t o 

the int ersecting planes of weakness , one can e x cot only ill-

formed , t hick tools 1th an irregular or dull edge . 

GROUP NO . 7 EXOTICS 

Exotic mater i a ls are t ose tl t do not readily fall into any 

of t l e f oregoin•r categorie s . T'"'is class is merel to provide 

space f or t he unusual , t he rare an t hose tat need t he 

a ss i s tance of a spe cialist in th is t pe of miner logy . 

No . 1 01ass : Gla ss is t he ideal material for ex rimental 

work i n t h.e me chanics of' fra cture . Glass as isotrophic 

propert i e s ( a ving t he sa c e propertie s in all direc tions ). 

Glass hos much t he same properties as obsidian and i t re s pon s 

in an identi cal manner und er t' .e appl.i cation o for ce . Bot _ 
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na t ural glas s and 'f,'..a.nuf'a.c t ured g lass are b y far t he best 

ma teria s for studyi ng fr•a ctures f or t r ey leave radial scars , 

fissures, undulations ; t e step a n d h i nge fracture , t _e 

erailures , the f lake over laps, t he p latforms a nd t .e bulbs 

of force vell d efined. rr~e g1a.sse s ·lJi l l r e vea l much r., r e o 

t he me c a n:tcs of or ce us<3d in ma rmfa c tu:r·e t an Will more 

co.arae l y t extu~ -d m&te r i o. ls . .run ... mad..., 61 ss has a uni 1. ormit y 

·::i.nd even consi e t ency t ho.n .f' o;_md i n n t, rnl m teria ls an l t e 

tmperfecti ons a.re readily detectable. Of muc i mportance t o 

t _e experimenter is t he f a ct t ha t glass require s much less 

worki ng f orce t ~an t he crypt ocrystallL 1e s ilicas . Even t he 

abori g:tna l peopl chose glass a s a pre e r r ed ia t e:r i a l r or 

glass tools ha ve eon f ound in som.-.; 01' t ho 1:l s ',orical si te s 

in t 1"1e A1;1(:>I' icas - :tt was a f a vorite of t ho Austra lian 

ab origini 9S .. and a gr o.t rr.a j orit y of t e expe rime nts d ,Jne b y 

I SUI wer e work din g lass. 

:Man .. rnade glass is vari able in .flaking quali t y bec ause of t he 

di f ferent formulas, manufac t ..1r i ng i1ethods , a nd c ol or .i. ng 

comp o·,.mds. 1h ~,n one 'be come s fami l i ar wt , a cert&d..n k ' ml of 

g l a ss J'and e0nt i nu .s to uR e t he se:r, qua 1.i ty , ory sa"'::tFJfa e tory 



88 

:re m.::.l t~, m y Jo o , t ined • If one co.nnot cibta:tn t .o de s ired 

glass it would use l c~e t c sttGmpt 

t0 work wit. natura l materia ls., One must keep in mind, h ow-

ever , hat un less one is doing t l is work continually ; t he and s 

wi l l becorce very ter d er unti l t e muscle s are hardened "nd 

c.l ouses rre for med. 

Gla s s as an experimental material is eas y to ob tain in a 

vartet y of sha pe s, forms, colors and composition . An exce l ant 

s ource of supply in t e Archaeological site s of t .e future , i . e . 

t e cit dumpgrounds - here my e found c old cream jars , pyrex 

jugs , broken p l ates :--1nd romo bottles and a particularly 

sa tis fa ctory item - old T. V. tubes . One shoul d n ot de lay too 

l ong], h owe ve r , as our civilization is ra i ly entering t r e 

a ge of plasti cs . 

No . 2 Por ee lain: For t he study o f ractu -•e and co parison 

wit t he natural coarser - textured stone s , porcelain may be 

used a s an experi mental ma terial for t he fra cture of por celain 

ts quite s imila r t o sorr,e var i e tie s of quart zite , h owever , it 

doe s not have t _e same toughness . Porcels,in is a l s o variable · 
/ 
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<lisoa1'.'ded h. -.:,h v ltt ge t r annmi sfli on line i nsulators and mos t 

p ox· celf,.ir. bethroon. fixtm· s. This material is very good for 

No .. -.; Ice can be u ef ll fo r cla s ,a r oom E~monstr tion 

c f t . . c fJ'ac t urine; o~ l:Lnt -- li ·: n:ate r i als a nd rotec ts tho 

pnrt. c.:.pant s .f ~"om injury frofi 1ying pi e c c o nn t ur 1 i terial . 

No. 4 _Res:!..n .: R· sins ma J be used b y students to p1•aotice press -

off fl ke s and t o simulate smal l cor es , etc .• for determ:tn-

;,--"' t 1 e na ture of f rnct ure,. - l:., 

and micro edes ma.y be r- -iov d wit . t l .e tip of' a lead penoil . 
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NO. ~1-~P9-!L. Anthrasi t e coal~ cold tar and Gi lsinite 

are also materials t hat can be used to sh ow t . e mechanics 

of fractur e . Tis list i s incompl e te and t ere are perhaps 

many other substan ce s and compound s t t can be used for 

l abor atory demonstrati on.s t o s. ow how cert a in s olids rea ct 
··'1, 

t o appli ed f or ce . 
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i:r tr,e .fut ,1re . It is no t t' ,e purpose of t ho v:ri ter to burden 

f1.~J.ke but only to poln t out e.o nc of tl e proper•t40s lJ t 11.c 

mo.t.erinl t P.t have sig1 ifican,,e to a st oneworker.. :.::hi.s 

nr.a l ysi "' is meant to crc2-te an inter st in tt.e materlal ,_..,..s ed 

b';;; t r: . ., Stone Ag;e people and to pro jec t s rnre f }- e featur•tHl of 

~ ,. ()fe ss:i.on111 d igo vill take cm 1rore 1nea.ni ng t . n, just s crap 

'Jf ·Norked flint -like mater:tel a 1ri t at t hese isca:rds tmty ~onel 

dt:ty he lp to complete t · e picture of' t e past. 

f , l l ows: 

1 . JJ2 teria l. On page --- is a ,.,ompiled lis t of' vari ous 

kind s of li t . ic materials including some seven gr oups 

and sub-classes. Th's list is fa r from complete and 

include s only thosf3 materia ls wit wh i cl I am fa.mi liar. 
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2. Mi neral: 1 era ls a r e made up of many , many ite s and 

t he c omple te list a nd breakdown will ave to e l e f t to 

t }e qualifi ed ldrnera logist s. 

3 . Chemi ca l Compo i t i on : Th ' s r•epresent s t he porpoti on, t he 

arrangement o f and t he r elation to t he di f erent element s 

and compound s i nvo l ved in t e mater i a ls usefu l f or t e 

flaked stone i ndustr y . 

4 . Refra cti ve I ndex : T' is index is an a ccurate me t od of 

i ndica ting t e refl e c t ion and absorption of l i ght in s ol i ds. 

The re f r a cti ve index .s . oul d be much t he same a s texture i n 

degree • h owe ve!' ; texture i s onl y re l a ti.ve !llhile t l., e re f r a eti ve 

index ha s a numer i cal v lue . Va ri ous mi nerals ma y ave different 

l i ght abs or i ng value s t ia t would ha ve no bearing on 

t exture . 

5 . Col or : Color is an excellant a id i nt e ini t i a l sorting of 

detri tus, debitage , f l ake asso b lage s and a ccumula ti ons of 

materi al reje ct s discarded by pe op l e of t e St; one Age .. 

Cer t ain di s tinct i ve col or s · o a ff ord a ke y tote points 

of origin e ven though he texture s do not a.l ~a ys remain the 

same . 
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c}t ~oa.rds car. cc· tribut~ m ·.cb j nfo1•;.1....,t i o r ega.rdi1: g t ho 

ad th transportati on a1d trade route 9 ,r certain(sp cia l ) 

rat e i ala . If the .istributt o is ge t, i t wo1 l d aearr to 

ind· stry . 

s. neoloqi caJ Dec ranee: Geological occuranca can be useful 

w en , "e materia l s found L lace. Cert!! in tti•ibutes , 

t.yp 'J s of oryst lli zat i ' n, textur s , colo:•s nd q ua liti e s 

ma~ be dire""t ._y influe. ,ced 'y tl:e g!'.301ogical nntur in 

m teri :1 1 in ! l&ce will ro mu h towards a. m re a ccur te 

1d ,nttf cnt:ion nf n. n.tBrin. l · n qu . ~t.ion than a. La ' tc '' und 

on the surface. 
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i den~ifyi n~ featur e bins useful in determinin~ the 

c olor s by a t r a 1s pa~an c rathdr -1,an a rafl ect 0 d· 11."ght ,., "" '-"> ' • 

I f n• i ill mo eten a thin flake , or a thi ck one broken t o 

a s tin-:·:) edge - t.. ' i hold it towards u trig, t light , h e wi l l 

lK, a.1)1e ;o seo the deg1'ee f t r ansluce ncy as we l l as t e 

f the rt;fl\:~c ted 1. ht; and , 

i f ' lcult t o dvterrnine the di f'ference between ignumbrite 

R.n.d obsid ian in t . e field bu t , upon holding a thin edge 

of f .1.ab:e t wards a br:i..gl 'c light , the ignmnbr 1 t e is 

gener :-11 '" opaq_ue or ha..3 ~ very unevem distri bution of co l or -

i1.g tmi; t0r ln "G 10 i'vrn of gr•a.nu es , -.-1hi:i.e o osidian has a 

u1i !'or1l'.! distrib .. ti n 0f color with di. i"are:nt de •'ree s or 

t:c hslucencJ .. 



0f crystallizut ~on . Ts xtQ as ranga from a very glas ey or 

flu·pi 1 by nross:.;.1"0 or~ or p,ff cusalon - t he ::,harpn '-" sa of the 

e dges - a nd whot}B~ :t'.'la1 u of ·1ifvrn1 dlmention ca n b e du -

' :n •. 11 Ed~e_ Otta:;:,ncter : ' ... he e d 6 e c ract e:r- of a .!..'la ke can 
---- ----- < -- ----! 

\ 
l 
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c:.: •note h m1 usefu l t he ma. t,3 ir.1 wo 1ld e as a cutting i m~ lament , 

.. ~J 
1: ~., de;;rc :· of t&:xtut'c t l-:. ~ f in 0:r. t he texture ,· th s :iarp r the 

I 
cutr.tng 

j. 

Th o finer-textured rnatei•ial l s a. ls · ideal f or pres sure f' la.k i r.g 

and w .. ero a s 1a r p edge i s . needed fo r knives , b ades a nd ro-

jcctile point s• For tools t h at wi 11 be s ubje cted to r ough 

usage , a materia l t. at has a coarse edge will be more 
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v~rs:inr of a cryptoerystalline quart~ by thA u fle of t bsrmal 

t11e :'1~. c"'o-crys tnls . In its n s..tur a l state, it hPs muc,h toughness 

"l'!o 11 rlU:lt '9d for dri l ls , pe rforat0rif1 • scrapers and other tools 

wl-i1:: r i , ls 1.mnecesaary t o r e:nove l ong regula r f la1 A S a d t h e 

':Yi th st.a 1rl tw~.sting, shock and genera 1 severe treo tm~nt ~ Row ... 

e ~r~r , Lf n. th:'.l.n, well,..for ,ed kn:l£'e,. w1tr. a razor edge, is needed , 

Qne ca~ be made fro t ie ea~e pi e ce of agate i f lt 1a first 

E ltered by the use of t '1e . 0a t treatment from its c,rig:i.nal form 

to 11 materiH.1 t b t h13,s a very shar p cutting edge and is ~asily 

pr $ssure flaked . 1'he sharpne ss of t h~ e dge w:i. 11 indice.te a .fine 

t gxtur e w.ile t he roug edge wil l inai cste a coaree ~t extured 
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c u.. "' · ti c , , 

t:h~t c:.re not entir e y understood. 

the bl de , " ere iLems t o be 

a ,,t'!L nrz1ic:1:Lon of oroe thereb y oa .1 ::..ng breHkcge . At present , 

t 1.-'l.3 _;rnictuncc is c nfinGd --o cert ain gr ups of mr t e: ·ila and 

t :·l.: n :;. a.pp :rontly d-:.lc to tho intortwin in - of t a aicrom"ys tals 

CCl llaps~.2:.6 • ?lir t h,.: s t h is quality -. bu t i t is not 1~omad in 

volce.ni c g lass . Of all t he minora s I ba. ve wor ke d with , Nepln·ite 



n- ..... 
.i..;. .., J 

,-·...., 
-' J.. .. , 

pos~i j_li tJ of confusir1g t .i s r.ee.u i r~g i·itt. le.x i bilit·y . 
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J.I'..i '"' i " t ... rm mva.,i ng . e qus.11 )~ t o b 6 

ihilty , the r ., wou ld ....,e no c on vex or doub le ,..-conve .x arti.f~.1 c t s. 

D-, fferent materiaJ..s have different degrees of' flexibilit y . Heated 

cr yptocryste.111ne r!linerals a.nd ,,olcan i c g lasses have t i .s 

flexibility to a r eater extent t hun t he coarser - textured minerals . 



g 

It ston 

f t ,e 

surra e of 

s i llb:'.... ,- i 0d su:::>"'a ~e or t :te inc ·mpl teJ.y nt.i.nur li zed ext ri · r 

noc.u l c n o- · t11J.C> f.11::n of flint-. v:. other· f r om cl,n lk o:r li ,ie tone 

4ol~t 1 ons may be depo~ i ted or t h 0 externa l surfa ce impressions 
', 

l eft u or ganic mater ia l s tat rave decomposed und t heir voi ds 

or cas ts r epla ced by si l ic i ous mater ials , 
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J ·1. r~ ·:r::,~ )<·._jr.1t:·- • --------- .. -- . . -- •·-

r, 1 r 

.,.., 
• I 'i1 , reh .... s i 1.t c .nH3 n:s. t . r :'in J. n r,r 

-1 e re f o 'e , HY' i f' . c~ n L .J l ter ca ,J 

1,y,00,w , i on ·1 " certHtn r ~·one ... : pl _,, me ,_t a . TJ-i j_A r,x·oces s ' 1 1 e 
• 
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