
/ 
/ 

only when interoreting manuf acturin[; technique~, but should also be included 

in detcminine ty0ology. The m ,terial 11sed has a dir0ct bearing on methods 

of manufacture and could even have restricted the toolmaker in t:1c final control 

of thinness r'l.11d flaking uniformity. Further, a working k11owledge of the stone 

t0 be flaked is essential for tho knnpper, as any vari ;:.tion in its quality re

quires a different method of treat.rnent by the worker . ,,o two m::iterials are 

exactly alike Rnd, therefore , altho11gh the worker's techniques may vary the 

basic principles of manufacture remain th~T~' 

I'n'.lt are lithil} materials? Ideal J.ithic mqteriJJ.s at·e kinds of s tone 

with the necessary oroperties of texture, elasticity ond flexibility. They 

must be relAtively free of flaws, cr::icks nnd inclusions so they w;_ll with-

stand the ')roper anount of shock and force necessary tn....qetqch a flake of a 
7'J-u/ ~ /~'1Tz,u;_., ~l'f),u ,,,_(' 

rredetormined dimension . 'E:r.ie dofinition11i s based on my ~ experience in 

~ ,::)..I.. /!- 1 t l / , ) _,,. I. --dv /4t~rtJ• <- u..( •• I (.'- I zt _-::: ; ~ 
, t makin~ ston( tools -t ?t. 1: , ,.,,. _ / , ,, 1 "'- , c/ ,I" , ,. ,. • ~ ~ 

,>~ I~ - ,~/ _. '\. t'"' ft • ~ / . .:....L. . J ,, ~ 
\ - ),'/ i,., {,,,1t t. / f"I t' " 0-,' ... ef".' ,C-z,_L.€.z_ .,.-:,4--P~ h"i:.c.:, "~ 1, , -L<. --r~··L t't"' . ~ <'., 1,(, , 

_,.,.,- _~Iy_ puroo..,e_ in this paper is to describe and explain w11at materials are ,t__, , 
- .. _.,.,--- ----------- t( 7;. /' 

', f. , .. .... , ' 

used in the tooJ.mmdng industry, to resolve what stone is adapt.'.lble for flaking ·uc 
~= =~--===:=..c:====== = - -==~ I r •v _, 

and to point out some of the working problems r el,ted to material that confront 

a flint1<:nap per . '. ;hen subjected to the proper nr;iount of force, ~plied on a .. 
,. . 

properly rre:)ared platfonn., portions of the stone can lie renoved producing flakes "' 

with a very sharp cutting edge . The following text wi.11 endeavor to further , _______ -

exnlain man ' s l'lbility to control th0 si7,e , thickness , width and length of fl::ikes 

thus detached. \Jhen one is al.>lc to control the four dimensions - t1ickness, 

width , length 1nd curve w1en removing a flake , he can then prodc1ce almost any 
,/?,,,Pi ~~ 

• /tool he ffi;:J'IJ _:i~
1

Iowever, the platfonn nrepared on co -n-se material will col- 'l 

lapse more road:ily than that fabricated on finer textu-,,,ed materiql. Generally., 
-·---- ~ 

,.. 
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the coarser the stone texture, the tougher Md the more diL'icult it is to 

work . The tougher the stone, the more difficult it becomes to remove regular 

and uniform flclkes e The cha!'.'acter of t11e stone is also :iJriportant, i . e., 

bedding planefl , inclusions , inGipient cracks and internal stresses, etc . These 

will ue discussed more fully in a later analysis of individual mater ials . .wut 

a stoneworker mu~t be concerned with texture ;md character of material . ;Jh:lle 

color mid transparency will produce a more colorful m1d be autiful tool, they 

are not necessary properties of good l ithic materials . 

I would like to point out the differences in the multiple types of lit hic 

materials . :::.ach sollrce of ~:tone has certain attributes of w 1icn tl1e worker is 

aware . i.<'or exanple, when Dr. Francois Bordes and the writer were doing some 

experimental flint wor!dng .'.lt the University of Cal. iforni-'i in lJerkelcy, mater i als 

for our project were from many and diverse locotions, i . e . , Southern France, 

!:orthern Prance, Indiana, California (2 loc -itions) , Oregon and Idaho, repre

senting seven widely sepa:rated sources . · After a week of t,mrking, the materials 

were aL"llost entirely utilized a-id the resulting array of flakes was mingled i n 

one big heap . Yet., if my single flake had been given us , and this happened, 

we could identify its origin without error . The point I am trying to emphasize 

is that after the toolmaker has worked with a given material, he will be able 

to identify its pecul iar properties . Other features to be examined are: t ex

ture l ustre, surface character (rind or cortex ) color, transparency, sound, 

flexibility, sharpnes s of t'1e removed fl ekes and perhaps most important is the 

an1ount of resistance to the necessarr force req11ired for detaching a flake . 

~u«-l.Jd 
The degree· of l ustre is used as ~guid7, flake JS to regul .:1te :the anount gr f.p.r.cp ',., ..,..'-<> , 

~ r), O""-'--"(Uu-1...,,Ml #i!t-f-tf,t . bl /,T. 
necessary to re:llove a flnke of a siven dimcnsion 4 The variati~~f ti~-;'~'1"-.-•>L )1 

include glassy, waxy, greasy., satiny to dul l ., mat t, flat , sugary, fine cry- / 
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Most sources of lithic materials produc e a m:1tcr icl. that is identifiabl e 

throu.gh specir.u. qualities recognized by the stoneworker . He must, when choosing 

material , determine the hoJ11oe;enei ty of tho mass 1nd !t"'praise the texture and 

lustre of the stone and fit the size of the rough J11'1teriru. to what he wants in 

a finished tool. The myriad of Lright colors are desirable, but color in mos t 

irstances, does nC't indicate workability of stone . In mddnr; an appraisal of 

t'1e flint-like l'i'1t,erials to cletemine 1},eir workability, one may f:i.rst tap:::}!:;)/ 
~ stone :l,ightly to_.{>~event bruising wd listen to the sound of the t ,p ping 'f ~<it~~ 

Of~en I r1ave heard reference be·i.nr, made to a large thick bif ace , i r regu-

1::irly s11rf1ce-flaken, as "crude heavy bi~1ce" or "crude ryer cuss~on work" , 

whore.4s in reality, the worker wan a skilled cr::utsmm to have produced any 

type of tool considering the naterial ho had toIDrk with . I have also heard 

this same reference being m1de to ')ressure work on tioor material whereas t •1e 

presence of any control at .'ill denoted a skilled cr,ftsman !\ st,ne k11apper 

will c1h;:1,J'S rel.::ite the quality o:' ·mrkmans.iip to be material . \ 

Certain materials will al.low tno platform to coll 1:;':J so - le <J.vinr, a dµll 

edge while others haven't s--tfficient strength or flexibility to penni t makine; 

a lor\_; thin flnke, thereby causine; multiole hinge and step- fracturei:; . Per son

tlly, .:: cannot do the 1:ine type of controlled pn. rnurc flakinc on coa.rse- grJ.ined 

materi.sls that I can acrieve with ('irer, 'TI.ore closely-grained stone arid, from 

the few collec tions I have been '.lblc to study, I have noted this sane type of 

mc.iterial restriction . 'T'hereforc, I reiterate that we mu:;t consider mate~ial 

in our analysis of tools , our expl mation of t:rpe , and the study of technology. 

Poor m;:,terial sllowine; skilled a,d controlled surf ace tech.'1iaues does in

dicate good workmans'lip . Good qu;uity r:wterial skillfully worked also denotes 

good workmanship . ~Jhen we do find poor work on qu3lity stone then I t hi nk i t 
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is safe to assume we are viewing poor workmans iip ., unles,, we find., on in

spection., t~1at the worker was merely preforming good m:teritl wliici1 was later 

to receive the refined techniques . 

r:hen hunti ng suitable mo.terial in the ..:'ield., I find t.1e most satisfactory 

method o.~ testin2; is to drag your fingernail across a freshly flaked surf ace 

to determine its 4uali ties . If the fingernail ~s easily across t,ie surf ace., 

I can assume the terial is finely- grnin~ .If it hangs up or drags., then I 
// 

presume the material to be coarse- grained. If the stone gives off a dull sound., 

one cin expect undetectable cr'3G.!~s ., fissures and planes of weakness . tlowever., 

if the stone has a si1arp ring., the cn:mces arc good that t}1e m_:t, rial will be 

of working quali • 1.m,., :nay then rer:10:~ test - flake ., or cleave the stone t o 

cxnmine it n rther . If this shows tho material "-to be free of crystal pockets., 

foreig de?osi ts and shows tho right lustre ., tnen tlle worker as_umes the stone 

w·"" lend itself well to the manufacturing of an artifact . l'he final 1:>utcome 

will., of course ., depend on the skill of the worker . 

Sor.1.e material is still availaole in certain alluvial deposits with nGW 

exposures . In these dcposi ts of cobbles ., one may identify, by exa11im.ng the 

surface texture of tlw individu.:il stones ., the materi.:il that will best lend 

itself to fl.qking . If f:iuiliar with the nat/ o.i.' the :::tone then 

e-[l~Jt·aisal will l.Je more difficult an testing of e ¥obblc wo..i.ld ue necessnry. 

/ 

:rater-worn coLblcs lo De a great de.cl. o_' theiridenti ty as a result of pounding 

Md rolling ir. tho water . However, this lling and pounding., fortunately., 

gives a clue to tne workability of the stone . The projections and irregular 

edges receive the great t portion of the imp:ictD and each time the stone bumps 

against another _c 'ble ., a distinctive bruise is J?roduced. Upon exramination., 

one will find that., in _reality., each bruise is a cone . wome are obvious ., others 
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are vis able circular scars just under the surf ace . If one exanines a well• 

used glass marble , he will readily see the type of scars I am referring to . 

materials usefulness to the stone flaker . The multitude of cones is super

imposed at random and inters t one -anoth_~./. Under certain conditions, moisture 

will enter the incipient circ r cracks then at low temperature freeze and 

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

to what we laughingly c3ul 11 goose bumps 11 or a multitude of little exposed cones . 

·J.·his cone- covered arred surface is r~minis~ent of the surface of the moon. 
' 

The recessed concave protected 

ished wi out shock against one another 

ften receive a polish from being burn

do not have cones . LJy these types 

of surfaces, one is able to identify the cob le that has the desirable working 

properties . 

As a source of material, surf ace finds are easier to secure than material 

I 
which must be dug. In most areas of this kind, a person will find a few broken 

tools made from this material. From the size of the broken tools , the ab

original stoneworker had uncanny ability to find the best and most colorful 

quality in massive form . Today, usually a deposit of this kind yields only 

pieces under six inches in dianeter, and finding a nodule as large as a basket

ball is a rar-e event as the bubbles in the molten lava must have burst or risen 

to the surf ace before the lava solidified. o7c~ional.ly, fissures and cracks..._ ____ _ 

will fill with agat~, chalcedony and jasper and w-ien they weather out they are 

in large tabular pieces ideally suited for the making of large bif acial tools . 

Some of the sili c a minerals deposited in the cracks and crevasses will form 

tabular pieces of usable material that is of ideal thi ckness for making thin 
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'--dV,l,j ...f' {i-?J~l-rt,,t,r,.J:"1 
knives and projectile points, ~ this elimitHi:tee percussi on preforming. 

When such material is available, one may complete the tool by the use of 

pressure alone . In sane instances, when this thin material was used, the en

tire surf ace was not removed by the pres .sure retouch . When this happened, and 

a flat portion of the original surface on each side of a bifacial implement 

remained, it could be diagnostic in determining the source of the material . 

However, the source of material is difficult to determine on a finished bi

facial artifact if all of the original surface is removed. The flakes discarded 

by the workman are then of more value in detennining the 
s..,, i.,,,.1 J 

material than the finished artifact. '.Phe dorsal side of -~ -,,_ 

location source of the 

~ the flakes will 

show the natural surf ace of the mnterial 8Eld the. sur~..ace -will show -the natural 

~corte-x "O?-the. m.ater-ial md this will, in most cases , indicate whether it was 

quarried, secured from alluvial deposits , veins or weathered from the surface. 

( When I hunt for material, I look for a stone with the following qualities: 
~ '!?--,/: /·01 If' -</~ in any direction, le.eking grain or cleavage plain, breakage with a 

{yr. , ' (pd.- 11 
'r r~r 

sharp edge . To be useful such a stone must be of some size and have good 

streng~~h: -silica minerals that I have used in my experiments to reproduce 

prehistoric tools are similar, or the same , as prehistoric stoneworkers. Be

cause my home ha;;; been in Idaho, I have had to gather the major portion of my 

experimental materials from the West with small quantities being given and sent 

to me from other parts of the United States and abroad. This has given me the 

advant.age of living in a sparsely popul1ted area where 1ithic materials were 

fairly abundant, but !-have had- the disadvantage of not being able to study 

enough collections to permit viewing and comparing a larger array of materials 

used by the aboriginals. iJuring the many years that I have roaned the deserts 

in search of material, I always found, upon discovery of a source of good rock , 
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that ancient man had been there before me and had quarried out the same ma

terial for his tools . rurther, it always seemed that the mas..,ive material they 
/u,/~c-·~ ,I 

lei2't behind I, too , discarded and for t~e sane reasons, i . e . imperlections in 

t~e stone, flaws , fractures, too granular, crystal pockets, etc . Finding an 

undisturbed source of goon material suitable for tools haE been a problem for 

me since .J. first started my experiments . The first materials 1 used for f ab

rication were the rejects and cast- offs of the Indians . The disadvantage of 

using cnst- offs was tne irregularity of the flakes and the short supply.. ..ome

how .J. could never seem to find mas!:'i ve m~terial that quite matched tne flakes 

and cact-offs of the campground. L• cause of this , I became suspicious of Paleo

man :utering some of the flint-like materials . from this deduction and further 

experimenting, I found their secret of altering lithic materials by the thermal 

treatment (Crabtree & Lutler) . 

uut, in the beginning, I only knew that I was attracted to their cast- off 

flakes because of tile cnange in color, the shiny lustre and the ease with which 

I 

t1eir discards worked. vuring thtse years , I have visited many sources of ma-

terial an<l quarry sites end have yet to find one that was not previously visited 

and worked by ancient man . .fter taking what was left over, after centuries and 

millenia use by prenistoric man, I now have to contend with the present day 

nun tors called "rockhounds" . 

Particul;ir materials present separate problems to the flintknappe r . Hy 

experience with a range of workable stones has lead to some observations which,c ,./ ------ - ;• ,.,~ ~ / ~ ,...._. 
may be useful to other flintknappers and archaeol ogists , In order to produce I·"'"' 

a good tool of quartz crystal, it must be oriented with nn axis of the crystal,

that i~ the proposed artifact must be parallel to the flat side of one of the 

six sides of the crystal . ·:Jhen this is done, the applied force will move the 
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flakes across the growth patterns thereby permitting more uniform flakes t o 

be detached with the minimum of steps . If this procedure is followed, the 

result will be a thin, unif orrn artifact. When the artifact is made from a 

cross- section of the crystal, the resultant tool will have multiple step 

fractures because the growth patterns will ~ot allow a long flake to be re

moved due to the intersection of so many cleavage planes of the growth patter n . 

The resulting artifact will be thick and ill- formed and no amount of skill can 

overcome the physical properties due to the weakness in the crystal planes of 

poorly oriented artifacts . 1-~ r¥t; -' ~ :_,. ~ ,~ .-µ. ~ , 

Fl:'bm a....,s1.oneworker 1s point of view, there are at least two types of quart-

zites - the metamorphosed sandstone nnd the eilicified sandstone . They are not 

readily differentiated And defined by eye, but when flaking them one can detach 

a flake and find a marked difference in their workability. 

The brecciated silica cemented variety is more desirable because it will 

allow long., thin, well-controlled flakes to be detached Wllile the material com

posed of the rounded grains will not have as much fJ.exiuility. 'l'he brecciated 

and the rounded varieties respond readily to heat treatment if the matrix, or 
I I 

4-t, I UJ,.A...,J,
cementing medium, is chalcedony or a similar type of cryptocrystalline -fir.tnet a:L. 

The most workable quartzite I found is the silicified sandstone from Hell Gap , 
C, ( •f.,,<4 t r.: . 

is one of the least desirable for making flakE:d 

tools, for the fracture is unreliable and the resulting tools are usually thick 

and ill- formed . Much skill is necessary to make even a very crude arti~act from 

this material . The edges are usually dull and the surf ace covered with step-

fractures • ,,. _)' ~~/, -£4 ~C,I ~ f.:) / • ~ ~1 t 1 f ·, ( i.-{ 
/ Some materials do not work' equally well by percussion and pressure . 

,(.., .:..) . ·11 I i:.- v1 penence wi s erve as a guide and can point to a recent exanple with .. } u 
V' 
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flint. Outwardly, or by visual inspection, one flint may appear to be of the 

exact nature of that from a different site, yet when subjected to tne percussion 

method of detaching flakes, it does not respond well, while for pressure work 

it will rospond admirably. To cite an £ xa-nple : Recent correspondence with Dr. 

Francois Bordes informed me that he hnd received a supply of flint from Sweden . 

To quote Dr. Bordes "This is beautiful flint to make bl::des, works also fine 

by presf.iure - untreated - but it is very difficult to work by percussion. A 

nost paradoxical flint! " Dr. bordes did not say if this material was freshly 

mined or surf ace, but he a.id indicate that he was going to subject this flint 

to the thermal treatment and see what results he would get after the heating. 

It is COl'lll'llOn knowledge that when lumps of flint containing water are exposed 

to the elements they will be in no way as workable as freshly mined masses re

moved from below the frost level. Continued exposure to sun and frost will 

naturally create expansion and contraction that will, ultim .1tely, fonn cracks, 

planes of weakness 8!1d internal stresses that are undectable until one attempts 

to make a flaked tool. However, the b1Tlaller the pieces, the greater their 

ability to stand rapid changes of temperature . I find that the flakes detached 

by ancient mar are ::is easily ;worked by pressure as the newly mined material. 
_),x-p,4,.,,,,,_,:. ,._/-

However I this factor may fJ<)Ftain to only certain types of flint and much material 

still remains to be tested. It is true that coarser textured flints will allow 

more expansion and contr.xtion than finer textured fliPts . After flint has been 

slowly heated And cooled, it has a much glasder texture whicn makes it eacier 

to flrike . / These experiments proved the anount of water flint will absorb is 

considerable and Mr. Kreigh (Melgaard ) was of the opinion that freshly 

mined flint was more desirable and penni tted more control than the surf ace variety. 

To further illustrat.e the different varieties of flint, I might Sfr.J that 
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for our exneriments ~t the Univers ity of California at berkoley, Francois Bordes 

and I received some Harrison County Indiana flint through t he courtesy of 

Dr. Raymond s. Baby of the Ohio State Museum. This mat eri al h ad weathered out 

of limestone and was marked with rust streaks as a result of being hit by plow 

and field tools in farm tilling. Yet, DOrdes Md I agree that it was one of the 

best flints in its natural state that we h ad ever worked, responding well to 

either the pressure or percussion method. We could see no reason to alter this 

material by using the thermal treatment . This flint must be of cons iderable 

age, as it had a;Jparently laj_{j on the surf ace since it weathered from t ne lime

stone of the area. This would, therefore, seem to substantiate my theory that 

one mus t consider each individual material separately rather than judge its 

workability accordinp; to whether it is freshly mined or surface, dehydrated or 

hydrated. Each of the many flint sources has its own character. 

/ Good qutlity flint has most of the attributes nece ss arJ for the making of 
J.Yi>/ ?:t 

{,,it iost flaked tool imolementso~Y eWhe-n..A.he co.rte-x_ ~ --_ been emoved. Working 
If 

on flint produces a flake with a shD-rp edge . This material has the quality of 

toughness, permits one to create a pl'1tform that will withstand the necessary 

oressure or percussion force without collapsing, thereby pennitting a wide thin 

flake to be detached without breaking off short which causes step-fractures . 

Flint has a r e si.stance to "end s hock . '.' That is , i-hori t!1e blades ar e removed 

from t he core, the shock on t'1e proximal end of the flake will be transmitted 

to the distal end of the flake, causing a r ebound of tho r1as s , resulting in a 

broken blade . T'nis , I t hiri~ of as elas ticity. The co 'lrser- textured flints 

do not produce flake s with as sharp an edge as do the f iner-textured flints . 

The edge of the flake can be only as sharp as the degree of micro-crystal size . 

For cximiple, a non-crysttlline mAterial, such as obsidian and opal, when cle aved 
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or a flake removed, will break to the last molecule or to a theoretical in

finity, while flint will break to the last micro- crystal, producing an edgs 

with a dimunitive saw effect. ~ flesh wound made by the sharp edge of flint 

is slow to heal, as its coarse edge brui~es and destroys the tissue cells, 

while obsidian and op o/- sever the cells and rapid healing can be expected. 

Generally, the flint cut will heal le,wing a scar, while the opal and obsidian 

l 

cuts will heal more rapidly Md leave no scar. 

0~ - ~m(l:./h4i<-~• <L/ / 
,'l/ ~Opisthe most brittle of all the silicamincrals1 t,hin edges of opal 

cm e<Wily be flqkod by the pressure of the fingernail . Opal with a rich dis

play of colors is considered a precious gemstone but, bee ause of its rarity, 

played little or no part in the toolm1king industry. Opal is not particularly 

satisfactory material for makinc 1Ar8e flaked stone implements . because of 

its high water content, it is a very unstable stone and rapid temper ature changes 

and exposure will result in der-iydration, causing the material to crack and craze • 
.....--_ 

However, opal freshly dug from below the frost line may be worked into small 

artifacts , if +- he work is done before the stone has a chance to dehydrate . , be

e ause of its non- crystalline structure.,. a quality W'lic 11 opal and obsidian have 

in common,..,. opal breaks to a very sharp edge . It is this qu:lli ty that allows 

a flake to terminate to the last molecule thereby producing an edge with gr~J atcr 
~ t.l~) ~';. bS 

shar::mess than th,gt of any metal razo:- or any other variety o.L' ~eu tiy. In 

spite cf its brittleness, opal is the most easily flaked of all materials, pe r

mi tting very lone; minute fl3kes to be det?ched with a minimum of force . Its 

quality of elasticity allows the worker to guide and bend the flakes with les~ 

./?"effqrt tµan is exerted on most other materials . 
cv'J,, -J,, ('t ( ,rt, ,_ 

Cbsidian has ~n t~e desirable qualities and properties necessary for naking 

flaked stone tools and it must have been a time of much rejoicing among ancient 
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toolmakers when a source of good obsidian was located. It requires less force 
cl f_t ,,,, 

to detach a flake from obsidian than from the cryptocrystalline silica minerals 

and it works equally well for the percussion or pressure methods . Its only 
C %-f'I✓L-< 'z ' 

drawback is its limited strength. The cryptocrystalline -silic~minerals are 

stronger and not as brittle as obsidian . However, the sharpness of the obsi

dian flakes more than compensate for the difference between the two materials . 

i l great deal of the obsidian in the Yellowstone Park area contains spherulites, 

making it unsuitable working stone as one must first delete these imperfections 

and, t herefore, only small tools can be produced. There is also a difference 

in the texture of various obsidians from the same site. The coarser-textured 

varieties have less strength and, therefore, are not as desirable as the more 

vitreous types . The age of the obsidian is al.so a factor in its workability__,.

the older the obsidian, the more internal stresses and strains because the 

molecular structure is unbalanced by trying to regain a crystalline form, making 

the older material unpredic table for the manufacture of tools . This phenomena 

may be likened to old and new window glass . A glazier will sometimes refuse 

to cut old glass because of its brittleness. 'An ex;ample of this phenomenon in 

nature is evident in the obsidian found in pearlite beds . Often it is so 

brittle from internal stresses that one cannot remove the surf ace by grinding 

on a lapidary wheel without almos t exploding the obsidian . Much of the pear

lite is made up of the ex.foliated obsidian. Areas producing this type of ob

sidian have the appearance of being an aboriginal workshop due to the exfoliated 

flakes . Some of the mGterial will even resemble polyhedral cores due to the 

starch fractures caused by internal molecular pressures . However, this tyfl:) 

of break is readily identifiable from those man- made, either by pressure or 

percussion. iihen l. speak of old end new obsidian, I am making reference to the 
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geological age and, at the present time, the age is only relative . 

Gene l'itmus, Henry Irwin and I did some toolmaking work at the Glass Butte 

and i:mms , Oregon sites and became very aware of the additional c:mount of force 

required to detach a flake of similar size from a piece of vurns obsidian and 

the cobbles found at the Glass .bUT,t e site . wben struck, the vurns obsidian 

has a resonance that is unnoticeable in the Glass butte material . Until one 

is able to mentally calcul;:,te and compensate for tnis difference in toughness 

and nomogeneity and allow for the difference in the force n ecessary to remove 

flakes of equal dimensions/it is difficult to change from the .burns material 

to the ulass Butte obsidian . Some of the sites from which I have obtained ob

sidian for experimental purposes a,...e: the Island of ::iacrifice near Vera Cruz, 

J.v1exico; 'feotehuacan, Valley of Mexico; Last of Nagdelena, .Mexico; ,)a-1 .blas, 

hexico; Glass nutte, Oregon; Silver Lake , Oregon; l~orthwestern l~evada; near 

Cedarville, California; Coso Hot Springs near Little Lake, California; Glass 

hountain northwest of Hishop, California; Fish Lake, 1-ievada; Clear Lake, Califor

nia; Snowflake obsidian south of ::,alt Lake City, Utah; the Western slope of the 

Tetons, Idaho; oweet, Idaho; and Owyhee County, Idaho . 

Obsidian requires a different working technique than the cryptocryst<1il.line 

varieties of sil..1.ca mineral . vifhen ,working obsidian, a softer hanmerstone is 

used to prevent the s:1attering and collapse of the striking platform. It is 

also necessary to use more c3re in the preparation of the platforms to insure 

their witnstanc::ling the necessary pressure or percussion force . With obsidia-i , 

tne shock mu.st Le danpened with. mor e care and tne force must be directed toward 

tne cer.ter o.f the mass more c.:.,ref..illy. Support is more critical and greater 

cm-e mu8t ue exercised in holding the stone being worked. necause of the 

fragility of this material, a refinement of technique is necessary w·ten one 
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changes from flint- l~ke materials to obsidian. 

Y~~fu,1.f;~ is a variety of obsidian with a coarser texture . The edges of 

the flakes are not as sharp, the platfonns crush more readily than do those on 
. 

obsidian and a little mere force is required to remove a flake . I believe 

pi tchstdne has ;i slightly different water content tnan does obsidian, but 
~~~.~ 

generally, the qualities are similar. A fractured surface of ignimbrite will 

exhibit numerous imporfections . 1·ihen a fl:Jke is being detached it intersects 

t i1e sm,'J]_l granules 0.1 impurities whicn create unequal resistance to the force 

nccet-sary to deto.cu a flake . Tnese impurities leave a roughness o!l_trill__flake . 

Hien ign:imbr~te is used for mcking stm1e tools, slightly different techniques 

must be used t~1an t11osL cp plied to obsidi.:m. '.l'he edge strength is not as 

great Cts oos::.dian, so more care must te used in seating the pressure tool, a:id 

a stronger pl£:tform must be created. v1hen percussion is used to detach flakes , 

the impact must u€ .J. arther in from tlle leading edge to prevent it from crushing 

or causing a step fracture . Very fine n.:trrow controlled precision flaking may 

be accor;1plished when one bee( mes accustomed to this material . Ignimbri te is 

quite plentiful in ..,outhern Ida10 and was apoarently a favorite material for 

enrly man in this area. The greatest percent of tne artifacts found nere are 

m&de from this reconstituted tuff . 

Y3cuuJ--t.. 
- 'l'ne rore finely textured basal ts lend themselves well to pressure flaking . 

Howevt-r , more force is required and a stronger platform is necessary to detach 

flak£s than on obsidian and otner vitreous materials . h greater amount of 

control mu~t te exercised to make basalt pressure flakes of unifonn dimensions . 

T.iis is l,ecause of tne increased amount of pressure necessary to detach a flake 

and at the same time prevent t.1e flake from collapsing . Une may expect the 

flakes to be rni.lch shorter and nave more 1step fractures tnan when working a 



r, 
') 

., ' 

( 

finer-textured x1terial . Pressure flaked ci.rtif1cts of b1s1lt m1y be E-X)E:ctcd 

to be tnick, unriotched or sli1:;htly notched, sterr,med or lcmceol 1.tc . ...n r':Tc 

cases precision fl::iked tools 11i t1 shnrp ccses ri.'.ly be found . 
"2l&I ct-f:LJjd 

J ··rien rhyolite is found with a m·nirnum of .,herocrysts, it c,n Le ,., very 

satisfactory stone for t,10 m.:1.nu_"acture of flaked impl(,m(,ntio . The colors of 

rhyolite range from white to grey, pink , red 1nd i~uri:,le . The glac yr 1yolites 

may be fl meed by ci ther ?Crcussion or '.)resf,ure apd well- controlled flahs m,qy 

be det"'ched . Fine quality rh;rolite n;iy be compared to ~ood c;uality heat- trc-'.lted 

. j ::isoer and c ,alee loPy in degree of r,rnrkability. 
r : r,, 

- - Bec,use of t:-ie wide r1ngc of constituePts, textures 'll'ld contined T'inerals 

th'3 degrees of workaLility is rcl·,tive to t,:e 1-J.omogenoity .:nd texture of ande-

-' Limestone with a high silic1 content can be useful for m::iking tools adapt-

.Jble for rough usage '-'nd when a sharp edge is rot rece:.s:1ry. ~iliceous lime

stone is very difficult to rressure fla.ke "nd most of t,1e forming o" tho tool 

muft be done uy nercu.ssion . The n?-ture o~ t~is mo-'.:.cri:11 is conp1.raolc to basalt 

in workability, texture mid to11g\,-mess . 

/1tC1';;_,.n,.I" ' L/1• ,· / -~ 

- - tn:inerals resulting from netanorp'iism are only useful if they l1ave tre 

}~ 

77• 

qucJJ.ities necessary to make fle.kes th 'lt may be controlled Ly pr essure and ,?er-
~-_;~ 

cussion . 3'1ato has been A fairly corm~on m;,terial used for tools and ornmner:ts 

but they Rre usually finished by Gr::..nding. 11owover, t:1c initinl s' apint:; c;m 

1e c1c ~omo1 ished by usinp, percus,,ion :md "Irr: ssure . 

i::.cadors ffi"Y wish to e Xf) erime n t for themselves and profcsdonals may wish 

to h2vc suitable cl nssroom materials for instr11ction . i.loth ourpose-s may be 

satis :ied easily enour,h . It is not necessary to SCl;k o.dequate notural materials 

from aboriginA.l 1u;irries er from alluvial depo,.,i ts . :ui table ex;::ieriment;u 
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~ 
m'lter~a1c '.lre close at hand. Gl~sc: hm, much ti1e s3r1e 9ro;)t:rtics 1s ol,:=,idJ.an 

Dl'ld it resnonds in on identic '11 ;"'1 'lrncr ur ,J.er the spplic at ion of fcrc'" . J..;()th 

n~tur::il gl·Js;-- mid m11nuf-octurnd gl lr'' are L;y far t c best mrteri ,ls for stu,lying 

-l'ract'..lrcs fer they leave r1.djc.'ll scars, fis:ures , un<lul 1tion0, the ste? :md 

hinge fr1.ctures, the eraillures , the flnke ovcrlA.t)s , tht platfoms ':ll.d tne 

bulbs of force ,,ell defined . T'.:e cl ,::;res wlll reveal mu-.:h nore of tl.e mechonics 

of force used in m 1.nuf acture than •rill mere coarsely textured m ito ials . Uf 

much importance to the experimenter i~ the fact that claEs re1..1uires much lt.ss 

"·orking force th:m the cryptocryst1lline silicas . Sven the aboriciral c..ople 

chose gl.1Sc: as a preferred m0terim for glass tools have Leen found in sor.10 of 

th, hiRtorical ci tcs in the 'meric 35 , it was 'l ;\1vori te of the ,,ustrdlian 1.b-

originies ., 3.nd a creat najority of the ex:,eY'imc.:nts clone OJ :i°L!ti wurc: worked in 

gln.s,: . ·1hen one becomes f anili 3.r ·uith a certain kind of gL,.ss e.nd continues 

to use the same qu~ity very S,'lt:l..E ·cctory ri~sults !"la;r be oLt inc • .,_~ one 

c mnot obtaip t:te de~,ired results u en v·orkini; with glas~, it would be um less 

to '1ttemot to work wi +Jh naturcl r:i;oteri ,3ls . Cne rm:,t keep in r:iind, hm:evtr ., 

th.2t unless one js doinc this irork co'1tiPu'llly., the hm1ds will bcccme very 

tender until V1e muscles nre 1' ardened and c clllouses ffi' e fonned . 

Gl? ss af' an expc-rimental mr'terid). is easy to obtain in a v.::.ricty of SllPpes ., 

'arms ., colors ord com9osition . 'r r xcellent source o" supaly ir the al'cnaologic al 

sites of the future ., i . e • ., the d ty dum~;rounds . 1:erc nay oe ~·ound colc1 croan 

j1.rs ., ;'yrex jugs , ..;~oken pl· tcs 'lr.d L:r-omo Lot":-les and .:i p'.<rticulDrly s2tisf·,.ctory 

iter.1 old T. v. tuber. C,nc s ,ould not dt 1 :Jr too long., : owevcr, c>s our civili7ation 

,.Jr- r '.'lpirlly entering the age of pl'lsti cs . 
[d ~ , ~., , 
- :""or the f'tudy of fracture and comp'l:rit:;on •r.i. th the natural coarser- textured 

stones ., porcelain nay te used as m experiMent 11 m1.➔,erial for the frncture of 

1porcelain is quite similar to some varieties of quartzite . However., it does 
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not h '"re the 2.1r1.c' tow;hness . rorcclriin is ll'"O Y1l"iable i.n qu "'lj ty sui tnb1e 

for flakirg . :'nat F ich :11.s been .:ired c1+, a hi r;~ tc:"1,-,er 1turc -:.s tr.c lest '·mrking 

rr. -terial . . X'tr':'1les include di.:::c rded :ii;-' 1,1] tare t,..3r'sr:is~·ior line irsc1lc1tors 

Md nost porcelain b-=tthroon fixtures . T>}is n:;itGri '11 i:- ve-r:,r ·:oorl .:or ··ercussion 

/2actice 

~ce c:m be usef J.l for classr0om denonstrstion of the fr1.cturing of flint-

like m.Jteri3.ls --r-d~otect::, tne ')"'rt-'..ci: 1.I'ts fron injury -rrcm flying :)ieces of 
.. ~.J..,.J-

n<1tural n '1terial . sins may be used ~;y :::tudents to :~rP.ctice ;:i,~-.,·si_rt' o"f flakes Iv 
~ 

Md to simul1.te sm'.lll cores, etc . , for detumining the rature of fr;:ictt.1"'e . Starch 

L 1.s r.mcl-J. the same c 111racter as resin ar:d i ~robl1.des m:~r t,C r .. rocved w:i th Lhe tip 
.~ c"' ,,..t 

o.~ '1 lc.1d ~encil. l\ntl-ir1cite co::il, cold tir ",'ld Gilsinite :-,re ·>J.so m:0terials 

t'iat can be u0ed to s',ow tJ10, -rcchanics er fr-icture . T--is li~t is irconr,lete and 

t,1e "'€ are ?erhapE, n.:my other substarces I md corroounds that c :m oe used .for la-

Loratory dmorst.,.,,,,,t i.ons to s •ow f')ow certain solirl::- rca1~t to a~r lied force . 

'T'here nre a numbe~· of thirip:s to be koot iP >;1ind whenever 1 flint worker 

ev ''lffiinc_ c: rm--r m:iterial . t l:i.st cf .suitalil.e m,.;i;t,eri~-&"'Se&-on-the st:mdard 
-- --- ---sui,;:--ly by !/J;NR - ..,; 1 '"nr1 r,::iy Le found jn the a"lpendix rA1ic\.1 follows this 

~ 
/ 

1 .. :=olor fr an excellent aid i'1 cortinc V1e toolmakers del ris . Certain rlis -

thourli texture does r'ot nh;n.ys rer.!A.in tho same . 

2 . '.:':be cortex of the i::tone ~:'ould be ex 11dned for a clue to i tE ui::c. fulness 

/, -~· Ye !..l ns to it::: source . Cortex ; rc1 ~ c ·,tes the exterior curf ace of the 

I' 

\ 
ma~' before i.t, has been snatled into a tool . host r.i--teri.<tls have '1 natural 

s 1..trf "Ce 1-yer +,L t is sometimes sur' 'iciently d::.stincti ve +,c L,e u~cf 11 for 

/. . irlcntifyir<> ',l~ccs of or_. 6in . Cortex is u.ced to :~dentify tno 1 A.tur:u or 

' / 
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u.nflaked s..trf a~e of m2.teri2l useful ~·or tool mclhing . ~xa.1,JL .. s an., . tac 

partly silicified surf ace or :.he. incomplc tely mincr.'.ll.ized exterior oi 

nodules or masses o.i.' flint .,.1ethcr from c11cuk or liiM,~tonc de,10::iits . fht:. 

bruised., abraided or naturcJ.ly polis,1ed materi.:us 10..ind ir, alluvium; gla~ial 

till or naturally trzmspor.:.ed de2osits ; surfaces reta:i.r1ing the :i.n,prc.:,:::,ions 

of cavities ., voids ., fis~;ure.s ., crevices and j0i11ts '\,rhere silica- charged 

solutions m ~ be deposited or the external surf ace impressions left by 

organic materials th.1.t i1A.ve dccor:it oscd mid t:1eir voids or casts replaced 

by siliceous ::iaterials . 

Jistribution of ma.,eri.-11 in space with a 6reater distriuution more likely 

it is that tho material was oi' !:lpecial. value to flint uorkcrs . 

~,very effort s :ould be made to exanine deposi -r,s in place in order -r,o iden

tify the efft,cts on the rnstarLil of it:, mode of occurcnce . 

S. Light transmission is a11 im,,ort1nt ider:tL.'.rlr,,...; ;.' ,"lti.,..c u<.:~·1_; ..iseful ir1 de-

termining the colors by ,., transparenc.,; rather tnan a rullGcted li6,1t . .i..f 

one will noisten a thin tlake ., or a thi.ck om. oroken to ;;. s.1~µ edge - then 

hold it towards • <i brignt lignt ., J,e wil.1.. :.ic ru,le to see t:1e degree 01 tr.:ms

lucency as ,;-;ell as the mineral :::tructu1~E.. . ~he wetting o~· the f,urf 1ce is 

al.so good to bring out the true color of ..,ne reflect8d li_;,1t ,II d., at t,1e 

S3Jr',c time ., aid in reveal.ing thE- structurE- w ich ;nay Le Cil, i a.cturistic of 

that !nrticular m"terial. . It is O..i. trn dilficuJ.t to Jeten:line thL difi'erence 

betweE.,n ignimbri te 811d obsidian ii, t.K field but upon iloldir:5 a t:,in edge 

of a .fL1 .. 'rn towards a brir,ht light ,1c .:.t;nimori te is generally op :ique or 

har, 'l veF-J uneven distribution of c olorin6 matter fr. tne ..:orm of granules ., 

w½.ile ousidian h 'S a uniform clistriuution of color with c.l.ii'fercnt degrees 

o..'.' translucc:1cy. 
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':'exture is the no!: 1, import;:int key to the wcr: cibill ty c,.1' li t:1ic , 1 ":.erj Jls 

as 't indic 'tes the degree o~' cryst..,llization . :'extures r.mbe ~·mm ':l. 

V8ry gl,"lfsy or v:i.treo1s to the f"..JPe G11rJ.ular rocks . f'his car; indicate 

how much .!'orcb is r:eccsr:a!".7 to :ror,ovc a flake , v •1etl1er the r:1,.d.,cri 3.l can 

be flAked by pressure or pcrcuiofion, tie s; . .::ir;,n0s~ of i)H.:: erl.gc:c., 1nd 

whetne:- flakes o:. uniform dimension c ,1.r L€ detac'1cd witnout t'.1e _Jl.1tl\ ms 

or the flake collapsing. 1'1e .:iner the texture , tho t,rc:it( r t. e cor:trol 

in m3kin6 flakes , ulades -".1fld too:.'"' . 

7. The edge ch "Tacter of a flake can denote how useful -::,;JG n 1teri9.l woc1l d Le 

ac, a cutting implement, its de;;ru of tcxtur~ t,K finer the texture t.1e 

sliarper the fl3ke . Tools m 1.Jc of -'-'im,-textured materials are useful .:or 

cutting soft r.1 'lterials such as leat;wr, flcs _, cord/3.ge d.'1l1 other f iuors . 

I'he f5.ner-textured m->teri,lls a-e :ilso .:.de ·tl for ~)res::urc flakin 1; Jrid w:1ere 

2 snarp edge is reeded for kr,ives, bhdcs ;,· 0. .iroject::..le 'oints . /o"' tools 

th 'lt will be subjected [,o rough us ,,~e, mP.terial tnat 'l'l.~ n co.:rrse edge 

will be r:orc s;itis.i' 1ctory s i.ncc it is to.1:~her . The differer cc r;etueen a 

shar.) cll1d a coarse edge, ·::: tr1c cl'nversio11 of a CrY;"JtocrystaJ.line silica 

:iineraJ. uy the use of tn/:" rrnl treatment . ~'or ex:ar.ple , '\_;ate in i V, n. :tural 

state i1as an irregul·1r edgo . ,·~r,is irre.;ul·1L·ity if the result 01' tne size 

of the microcrystals . In its no.tural st::te, _;_ ... , 1" , uc1 to_,_~moss well 

S'..lited for drills , perfor1tors , scr;;rcrs 2!"1,1 o::.her tools w1,re ~t ;sun

necesS-'l.rj' to rei:'.ove long -~og..ilar flDkLS md the edge need , ot uG flxtremely 

sh:-rp 'oc1t rAther is desir,ned to •r.:.thstard twisti110 , s 1ock a, 1 t:,.mcr3lly 

severe tret.itment . Howeve.c, if a thin well -fanned knife with a rnzor edge 

is needed, one cdn be made from t,1e snme piece or -=igate if it is first 

.:iltcred by the use of 1c"t trcatnont from its original i'orm to a. -1terial 
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that has a very sharp cutting edge and is easily pressure fl<Jked . 

8. -.esistance to s :ock is one of the qualities of stone tnat only tne stone

worker of the past and a few pre~ent day experiner tcrs can 1·u11y appreciate • 

... t is one of the paradoxical thinGs tnat is not entirely understood . The 

resi~ tanco Lo 0nd ~.iock is ,rtore '•otieeaule in the c-echm.y_ue of rer,10ving 

01.ndes from a core for one i'incts tnat certain m 0terials c :.in oe compressed 

ir_1e struck by u uc11'lll11erstone or a uillot and will tnen ex:-'ai1d witnout 

r..,r'e,lKint:; t lC bl3de . .,or.te materials do not have tnis r. ~-istanco emu, when 

'l ulm. L dE.-livered at r.,he proxirlc!l end o~' tile bla.de, tnere Sl;tms to be a 

transmission of force thereby causing bre gjcage . At present, tnis re 

sbt;:mce is confined to certain groups of materials and tnis is aoparently 

due to the intertwining of the m~crocrystals of t"1e cryptocrystallinc group . 

'i'he quality of toughnet:s is directly associated with the re;:;istanct. to 

s 10ck ;mrl ti,is eiuA.li ty prevents platforms that receive the impact of tho 

blow fror1 collapsing. r- l~nt aas ttiic 4uality, but i t is not, found in 

volcanic glc'Jss . Toughness is tne -tuali ty of flexibility without ori ttle-

ness or yielding to force w:i.thout Lreaking . 

9. ,,lastici ty is the property or ai.Jili ty to :::-eturn to its original form when 

10. 

the .force is released. .1.t i::, ·thL; quality th '1t is rLl ted to end s .ock -

t,_1e lb Uity to recover witnout r'r,'lcturinf; . 

/lex1bili ty is a term meaninb t.1c qu3li ty to ue bertt:or pliancy or -;ot being -- --· 

stiff or or.i.Ltle . lt is this qu3lity t,1at al.lows a person to control 3!1d 

guide a flake over a curved surf ace . .;..f it were i ot for this ;->roperty of 

flexiuility, tiiere would oe no convex or dot1ble - convex artifacts . Jifferent 

m"tcric1ls uave different clegrees o~ flexibility. {eated cryptocrystalline 

minerals ;.117.d volc'1nic glas~es 111.Ve this flexiuility to a grc1.ter extent 
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that has a very sharp cutting edge and is easily pressure flakedo 

8. Resistance to shock is one of the qualities of stone that only the stone

worker of the past and a few present day experimenters can fully appreciate. 

It is one of the paradoxical things that is not entirely understood. The 

resistance to end shock is more noticeable in the technique of removing 

blades from a core for one finds that certain materials can be compressed 

when struck by a hammerstone or a billet and will then expand without 

breaking the blade . Some materials do not have this resistance and, when 

a blow is delivered at the proximal end of the blade, there seems to be a 

transmission of force thereby causing breakageo At present, this re

sistance is confined to certain groups of materials and this is apparently 

due to the intertwining of the microcrystals of the cryptocrystalline groupo 

The quality of toughness is directly associated with the resistance to 

shock and this quality prevents platforms that receive the impact of the 

blow from collapsing. Flint has this quality, but i t is not found in 

volcanic glass. Toughness is the quality of flexibility without brittle

ness or yielding to force without breaking. 

9o Elasticity is the property or ability to return to its original form when 

the for9e is releasedo It is this quality that is r e l ated to end shock -

the ability to recover without fracturing . 

lO o Flexibility is a term meaning the quality to be bent or pliancy or not being 

stiff or brittle . It is this quality that allows a person to control and 

guide a flake over a curved surf ace o If it were not for this property of 

flexibility, there would be no convex or double- convex artifacts . Different 

materials have different degrees of flexibility. Heated cryptocrystalline 

minerals and volcanic glasses have this flexibility to a greater extent 
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the conrser-textured minerals . It is difficult for one familiar 

with stone working +.,o _ . .'ully understand this property, but a flintknappcr 

can control tne flexing to an anazing degree . 

Homogeneity is a condition in wn ich the composition and the phys 1.c al 

state are uniform throughout . Consisting of identical or closely s:unilar 

material which may be a sint~le subst:ince or a mixture w.iose ;,roport1.ons 

and prope_E.iie~ do not vary. 
L\ iJ ft 11;;-;. ,. . , 
~cimens snould oe examined for evidence of heat trt.: .:. urnent . ,,ome of the 

c11aracter of heat treated artif acts has already bben decribed in 0r:mtre<

L vutler, 19b4t J . There will be additional information puo::i.isned at a 

1 ter time . 
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