
Ia the tl~l analy•1•, the 

•••, 1 •rpret 111• u.bita anll ■O'MMnt•,-••• pa••••• ,.-. 
I.., 

•.-•-·•• .... -.,,.__:,11J .. what h•~~i~=t-1;~S~~~!{~~"~,}}]i~,~;;;_,,. 
•• appra11al et , • le■enta, an anal711a or the 

/ 
M.1oaraec1 ~li•• 8114 the 4eb1 tace aulting tr. their 

,/ 

" po41aotloa, a 1tud7 et bt1 working t~ohn1q~• - ••ptbel'With 
~ ~ 

aa •~1•1 er tm atenal trom Whiob the toel1 nre •"-• 

fr IG,1 lrv t• o-,let. the 'flotve and ■ore -tully Nlate teohn1quu t• 

\. I 
•terial, lt would be ..-11, it po1a1ble, to orient •t-

11 tba U&N8t t11raotery, adaptabl aaterial. 

• 
It thi• ft!'ft •'-P 1A tool ... urao tart•• a cCDOen ter work• 

at,l• ateM, lt woald .... tbat •terl•l iboul4 alao • OCF 

J 0 
Ii> 
• 

~ 
~ 
' 
'::::: 

" I 

~ 

. 



-2- _, ,,. 
Understanding what type ■ ot atone fno1ent an uaed for 

Mklng h11 111ple•nt1 1• a basic step n the final anal7111 
I 

ot~r111n1ng working teohniq~• ,Ind before we can actually 

41aou•• ud a lJN, ■tep-bJ'• ep, the ao~ual manufacturing 

proceoa or toolM st detet'lline what type or atone 

prehlstorio MD uaed hi• 1apl••nt1 and reconcile the 

quea to mate &lo We cannot exclude 

•t•r1al tl'OII 1• ... 1,111, tor tbe •tone, 

-
I -aiaultan• u1l7 Wllah th• tecbnlquea. Thia study? anc2 enluat1on 1 

et lithio •tuial• h ot pi-lM illl)Ortanoe / ...,( only -n ~ 
llltei,preting 111U1utaotv1n11 \eohn1q1'tl ■, ~ ahould alao be V 
1noluded 1n tel'ldn1.ng tJp110l08J:J~ot n•-PM■Ue the 

he material uaed haa a 

direct ~•ring on ■• •nu.f'acture and oould even haw .,, 

the t1nal oontrol ot tb1nn••• and 

tlaking unitonaity. Purther, working Jr:nowledg• or th& ,tone 

to be flaked 11eaNnt1al tor the 1)4tr, a■ &AJ nriation in 

1 ta quality require• a 41tteNnt method o treat•nt by the 
I 

worker • .--" two •terlala are exactly alike and, thereron, 



the worker•• ecbniquea 

the to • memaln t ••• 

tull7'a~olate th• problem■ 1nvol d1rterent •teriala and 

be aware that the atone, 1t ■elt, uy ■tr1ot or govern what 

ODlI oonolude, therefore, that to 

aio relat1onah1p ot interpretations 

l llDdera,aDdina or the · J■ical propert1e■ 

ot t'be lith1o ter1•1• and bOlf and wh7 they attec t:he 

aanutaoturJ I tHlm1que•. 

11bat ar~ le terlalet o •ter1a11 1 
atone tbat ba 

and tlexl and inolualona -

..... ar7 te deta . a tlallil or a predeteNiaed _ _'"--41+'7,c-

~nartber e,rplalaed aad oJ.aJ'ltied Ulldllr ladl .c. ____ , _, - - .c.----

•1 definition •f 



" 

neted. dur1q tbl •nJ ,-ar• I haft worked atone - ta1lure when 

working unauitabl• ■tone and auooeaa when the pb711oal propertie1 

allowed re1pon1e to the nece ■aary amount or toroe. •1 aor1pt1on • J., ,; ,-r,.:.s ,, ~,.,, 
o rta1n a1nerel1 •J' not •sr•• ws.t~today• 1neralog1ata, but 

they are th• 1uooea1 and ta11ure in per
-,.,~ ., ,.~,,.tr. ,4.,. n 

wi 11 retle ot a 

· \A)r I perapeot1.,.,..,__.,.,..........,._,......,..114ii.-:---.Jt1"'i1 paper Will d\ , .., ... ,.r 
tbe

11
111neralog1ata, tor 

teNnoe 

ti.. Ji••-•~ ••W ••lr ••h•• a Ky attempt "111 be to 

de ■orlbe and explain wbl.t "::!rz:.1a ~ 
1n4uat ~ to N ·•olft Wbat ■tone 1a aclap ble tor r19;1t1n and to 

w tlin.tlr:nap,aa. j 
' 

pb.,.1oa propert1•• of litbio •ter1al ao 



# 
inbe~t•d the accU111Ulated knowledge or 1 anoe1tor1, 

oould 

not be 

au.ch reaaon, 

Sugeation1 ~ ~d• tor the u .. and var,lation ot knowa 

.JI,.,.,.~ .:t:-~ llrl6'.,;,,,,.:,, 
and acoepted ■ineral• 1oal ten•~ n• ,,-.,.,, •Ill ,,e ••• ,o 

'- . 
a ...,; •• /,*,;,.,.-,:.., _,....,,,.,;,Jr 

re1olve .'8r proble111 •kJ~IA-9"r"111ft~tr.l'-1rnn~ffo 111189 ~&J..,, 

;,• " 'I'' will l,01,tt),. ,,_"-, 
IOlY•~ .. , • p1uafllt 

'.:,,,.,. ~ ,;r,,,/, "Ir•,; .,,. ,,,.,.,., ..., .. ,.. ~ .. ~u J1 -1~ 
' 

.a■• .,.. .. , .. • .. ••• .. ••••,■ •r >o \t1CH ern S11•1• 
'-•-are••""'••~ par£ in I Billi\ !h!i ptoeesa ••• 

,.,.,, ••a el»:,Uo• -· ··r·· .. ttt4'1o •• \. , ......... ni 

I ~\_ 
•• • ••· -Chit •t•J:111 ore•••• 1, rat 4•ra•ill0: ar s:tf Jrt•• •• 

l 

"SIICZl• ►••···· '· storaee1 l■ lD~• - ere Ml h••Jp ,asantttr 

re::s.dBI imoGJ:.p&. 181 UR di bill a,h i a ; lh A&UC ii& NW£« 

"• 11tiiiQ RMI if.ilKoEI! MRW lla IJehWl!R\ cu. assr 

,s2Jl ii !JMIB t&FIS, Njidl&i b&ii a:umz: taos 



•no ·re 91 e 

Quarts, a1oe ~"1own ~ oxid, ,~~:,., ,., •111 s3uns 
, {)1,,Jl,1.- ~ 17 

Cn,i',1: .. ~ r-ot the earth•• oru•t ., It 11 tali pn, 1fr q • rt1 family f 

IA,}J, ~ Wt.t'C e ,,411 .sre. /fJ •$,. --
mi nera la ;ft M• ••• 111t.a11,1i, ua•d tor mak1 g flaked ■ tone 

~;{,, / -fl., .,io,.Js -••-'•re , p,, u ,_toQl.a I ~ c •, the homogeneoua or:,ptoo~ telline ftriet!/lf a.a -

1t-4•i-4_. ... .c. ... ~ ........ ~.u'-,..~..,._.. ........ ~•.-t~na, 
=z::;. :s "- 1,J. 4 -,,,._,, 

Oll'IM!T'"'"nrnff"a,o'wiairal~Mft~Mffllmlll!I', S.t l 1 4allll•f'u:t / 

11 MUilBt' Mfr oould have .3:~A~ t or 

1r 1tu11iACl5do 

A- r.;L ,~ ... ~. At':": 
A.rem• ~one~orteY, .,.. ....... _. .. _.._.,."'Olit4.&e5, the moat 

beaut,....and 

•ny pha••• and, 1• 1DterJl1.teD /(")_ .~ rroa one extreme t,;rh---LP"L.-,, 

to the other under 10 many 

oomplete deaoriptlon and 

d1t1ona , that ita \ 

pin-point ana17111 11 al.lloat ) 



\ 
/ 

(( 
I 

\ \ 

1apo111ble O JIU> u• • Cap of q&J ii liillf 21'.fiiri±I, i@ '' 

a 

ftr1et1•• 

" 

de■irable 

a1t101t1 and tlex1b111t7, 

a unitora and d an ab1ence or oleftp plane■ 

0 

p~ou■ •rlet7 or a1lex r11n7 1.tke •teriala! baa the 

propert 1 known•• 11etropio(gl 11-like) quality) Because 

• 
ot this phya1ca·l property oleavi or 1trlk1Jlg the •terial 

COlll'~J1nial 

NIUlt1 

penal ta 

in a choaohoio/ traoture and 1 11 th11 qualitJ that 

a tlaD to { / cletaobed by pre■■ur• or perouaetoa" 



~ ■ubjected to the prop•r aaount o;/ roroe, applied •n 

a pr~ly prepared platform, por ■tone can 

,,/ 
be r•moved pro ing tlakea with• very sharp cutting edgeo 

// 
I 'l',,e following text wil ndeaTor to further explain man •• 

ability to control eiae, width and length or 

tlak•• thu■ de -aoh•d. When one 11 ble to control the t1Te 

41ment1on,~- th1okn•••, width, breadth, ~th and curve -

wbe.n ;4Mnoving a tlake, be can then produce mos an1 tool he 

~ Th• ma111v• variety or ,uart• ••• used tor tlaked tool.milking 

more than th•. 11ngle ory1tal~ orm due to the limited npply 

arut d1atr1but1on ot the quartz ory1tal1 and the abundance ot 

the •••1v• •terial. Ho••••r, the 11ngle cryatal 1• ver1 

deairabl• •t•r1al prised bJ the toGlmaker and apparentl7 the 

•not prehi ■tory. Quarts, tl1nt, chert, agate, jasper, 

cbaloed n7, eto. 1n the •••i•e rorm• are muob ■ore COIIDOD 
' ' 
~ 

ftr1,etie1 to be u•e4 tor •king flaked tool•. ~rtz ill 

1L• •n1 tol'IU al10 playa an important part in the replace-

ment ot vegetable and orpnio aa.teriala, the re■ulta being 



toa■111zed bone, wood algie, bogg and other• ueetul for 
' 

making atone toola. 
~ 
(ilUart-s ha■, tor the moat part, be•• 

tound 1n 't'Oid1, 

ca T1 t1ea, ••••, ore•1it••, or atone and aand, 

and in apaoea lett atter the d er1orat1on or certain animal, 

/ 
-..getable and 111.neral •t~ro The var1et1e• of quartz deTiate 

trca the 11ngle lar&! crystal thru the oryptocryatal11ne toJ'llla 
/ 

te the noa-cr711talUn• opal gel• o During the tor•tion, 

th•(;ndiaper1ewmJand a111ailat1on ot iron and other ■etallio 

Nlt•, 1a ftr1able amount■, reaulted in •terial1 having a 

i w1d• range of character, texture and color o•binatlona. It } 

1• poa ■ible that ti. ab1orbed 1alt• or traoe e1 ... nt1 could ( '1 

be a olue 1n Noonoiling the 1ource and d1etrlbut1on ot 
) 

Jl&terial tro which atone artifact• were •d•• 

In ~ eaearohi 

•ter1 

8 J 
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result • in muoh oonruaion and overlapping or n&lle ■ p and 

/ 

eometi■e• oo a1ng when applied to lith1c material■ • It 
/ 

11 tor th1■ on that I r.el the ,.{rote11ion llhould use 
, 

their term■ but 
/ 
hem 10 that they can be 

ot litholea. Por ) 

1 to drop the a,nc,n•ou• term■ or , 
51-j f'1 /J vt 7;r1 ~ ~ J//Ut~ rl~ 1 cf 

1Jd1 n1tone and runt J touchatone and I --
tliat - etop th rewr11ng o tlint and chert, ohert and 

5'-f J,t fl YI / 
/ 

I 
tlint • the ayon•ou• u ot agate-jasper, jaaper- ! 

agate , •1lex and green jaaper eta o and, 1.aatead , -
ntiou1l7 try to agree un1formalI on a u■age or 

relating to 11th1o material oategot'ie D 



-11- ,, 
.._.,.M't!'lf' would~ be uaeful M!IMwould a1mp11fy the under-

' 
atandi or lithic •teriala, o. ... .C.~•M'l"""".,., .. 

*• ~e,.,. 1. 
ould oreat• a 

1111temat10 
"'fq',..,,,,~ 

••- ola1a1r a•••••i catsgOPiil -

• Too IIIUIJ 

a these categoriea o It 

would aeem, that• cou more ahai-ply define 

th• wt>rda nt, Obert, ohaloedony, te, jaaper, quarts 

°"""'' ~ tor a deaoriptlv• reteNDoe to 1,•~•t teriala and 

-
thea la tm1r 

.;,cftl1.,. .. ' 
proper,oategor1••· 

•uaae•t 

under t 

1a repre~t, ....... a 1toneworker 1a -
approach to 

further x ~r 1nd1 vidua 1 •terial tiona. 

,, 
IN .. 0111 WI tl18 bf $t1 11 R•nfteei'iu ••• n•tr, $hi•• 

a 1, we I 
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"azcua• u•ro :tu• a Altlid&t dtiplioi!iok - ,& 86♦1P t&SP 

o■!!!g UOUililii !ill& I M :0 tilt& 60 && !ii CJ UltliZUC 

aut lflll er , 8 sac >Jr It . II .. I µs sang USN! ■Ill IS &tit iii 

,u, s, s sta1oz:ur 1 a, Jnt11n,1• t ■t1u,1••• 111, 

UC ,tatw!lf plW potabt11g .,,,. W •u 111 i!ld & uMlltag It •• 

·,ftw Wbflking tic'iinique• •4 This frustrating exper1en ce or 

aearching, in vaia, for an1 pertinent lntormation on the 

relating or mineral• to teohntue• ha■ led• to conclude that 

the 1tudent Gt 11th1c technology would be better informed and 

l••• contuaed if greater and more exacting reference were 

• 
made t Q th• •ter1als rrom the-a_r_t1ract1 &re_ made..._ .. ~ 

,erms ot rererenc~.assM be taken from an agrwed-upon 111t 

ot aimplified oategor1ee that would be univeraallJ acoeptable o 

I often tind IJ1lODOIIOUI names being given to the same mater1• 

to~ 1n1tanoe, alate being described•• metamorph01ed claJ, 

•tamorpho1ed 1and1tone called quart1ite, aal1c1f1ed aan4-

'I. 
at e called quart11te, hornatone oalled tllnt, tl1nt called 

chert p chert oalled tlint, green jaeper called bloodetone,etco 

.. 
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s~ e -.1'. ti.,.,. .s 
When I~-•~ in generalltl • ot art1tacta and ma•er1a11 and 

want to enooapa11 the entire t1eld or adaptable working . 

■ineral1, I generally ue the worda •11th1c •ter1a11•, 

co•er all the suitable, workable atone•• oontaiaed in the 

oompUed outline. W.,en talking to and comparing note ■ with 
.(:f ,,, t- ~-pp,,s . 

other lt,hotugtw,~, 1o•o Dr . Pranco1a Borde■, Dr. Jaoque1 

Tixier, and •roOene T1tmu1, we uae these worda interohange-

ably to cover the entire field or lithic mater1allo TJ,• 

abor1sj6aa1, no doubt, had oertaiil -• tor ttrlou■ mineral■ 

that were aUitable tor atone tlak1ng and the term• •11th10 

mater1a11•,•r11nt-like mater1a11• and ••iles ft ••em to be 

understood and acceptable to present-day tool-maker• When 

they w11h to include the entire field or workable ■toneo 

I have turther noted in peraonal conversation and oorreapon-

de•o• with B0 rde1,!1ner and T1tau1 that we will often quality 

our material by dea1gnat1ng 1Q\U"ce1 - auoh •• "Prencb tl1nt" , 
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1:F lint I'ldge Ohio Plint", "&nish Flint", "Oregon Obsidian", 
f 

Thie give imnedlate 1denti!ioat1on 

Some &ur.opean archaeologiata have combined and grouped moat 

or the liated them under the 

single heading or ailex haa the advantage 

or unifying a aingle otropio materials, but the 

disadvantage or not 

character, texture, words Silex and 

flint are a,nonomou1, I only nake t • reference when 

\ 

or •terial1 generally and not speoificallyo 



The long r I examine the wide war1ety of' r ocks 

--------
----------making r l ak ::.-t.one too 11 , the more I 

agree 

would appear to the proteaaion, ~owever, 
------

11th logy, flaking techniques, 11th1o materials, etc ~ to nalll8 

()..._ 
a te1" r•~••• •• -., • ••il •W.g •••••tJr-) . ~ un1rorm 

olaaa1tloat1on ■boul4, to a dijN&, help 1n the atudJ ot lithio 

teohnology. 1a hard to imagine that, in the future, a 

4ed1cated arobae oould lJ applJ h11 

· aoienoe and, at the time, energ1•• to cowr the 

related t1elda ot anthr leontology, geolog1, b1•1•gy, 

m1neralog1, and r1elda ot reaearoh so neo1asar1 

to complete 'Jhe implement type• 

haw a fairly uniform t•rainolog7 1n regard to torm aad, 



by rurth611 sbtHi7 ,, teetn101ogy &bd hitte11a11 l) txue aat, b3pea 

~~r 
or. exfst•nt ■eia s,,,a wtll w1, l1ke1y ••••J•p) 

llanJ mineral name ■ tor lithic materials reflect a consideration 

of tranapareno,, degree or concho1dal fracture, hardnes1 and 

ohemioal oonat1tuantao However , to the •~oneworker, these 

attribute• have little meaning because h1• interest 1a in the 

11ot~ropi0 propertiea or the given material o hen though there 

J 1•. a relationahip to taotf,-op,iem and conohoidal .traoture, th• 
J 

tinal result• when testing depend on the aurfaoe and the(con-

rormat1on or the •terial. In other words, on the aame block 

or good material a var1et1 or flakea - flat , curved and or 

ftrioua d1ment1ona - •1 be remo•ed j depending on how and where 

the force ia appl1ed o The termination and shape or the flakea 

are controlled by the dea1res of the person applying the force 

andl) therefore, do not alway• resemble the shell-like or 

choncho1dal traoture. To aocompliah a breakd.own or the nried 

m.neral■ g one llftl■t - approach 11th1c material■ with the attitude 

Ttf Ancient llan who••• uninhibited in his analy11a by his 
• 

ignoranoe of our modern tel'llla or Ignioua 9 "'9tU1orphic and 

s ~dimentar7 o 



\ 

!, -f O fl I, Utl/l I: ti ,.J. 
The ~i•h•l•8'•••• first concern in choosing working material 

1• quality or texture o T,.,e fineness er oo&rseneas of the 

. 
micro-on talline atruoture of the material When it wae 

formed will determine the textureo Opalv oba1d1an and 

ignUJDbritea are exceptions. Opal 1e~ 1111oa gel:f' with L 

__,,, 51,. ~ .s ~~ /µi /~'t(lvVI' 
no apparent or71tallography; while ob11d1an and 1gnumbr1te are 

""'~J.oa 
tuaed glaa1e10 T),e texture of the micro-ory•talline nrietie1 

determine ■, to a degree, the toughneea and tenacity of the 

materialo The intertwining or the miorooryatalline atruoture 

produces a r1fou1 character that reaist•. the detachment or 

flakes by either pressure or percuas1ono The more coar1ely 

textured matertla haTe touglmeae but their flexibility 1• 

le ■aened due to the tact that the micro or71tal1 hav. area■ 

or weakness between them and, thereforeg tend to oollapse 

before long thin flake ■ can be removedo 

__.,,. 
~ lattorm prepal'ed on ooaree •terial Will_ ooJl~pee ;ore 

'----- ------~~""--::::::----:::;~~~ -=~-r.:: •• :,:-:-~. MIO 

aenerally, the -------- - . 

1t 

-

,1the more difficult 

:.t_~eg~lar and un1t01'11 tlakea. ------



of the atone 1a also impor tant j i oe o beddin planee 9 i n-

"-
1nc1p1ent craoks and 1 stre asea, etoo I 

with texture-an character ot mate~ialo While color and 

y will p:roduce a more colorful a 

a~ 
tool , they are not neoeaaary properties o~lithio mat ' 

would like to point out the differences in the mul tiple 

type of 11th1c materialso Each ••uroeof atone has er tain 

attribut or Which the worker is awareo l"or ample, when 

Dro Francoia ordea and the writer were d aome experimenta l 

flint working at e University of C ifornia in Berkeley, 

materials for our r om many and diverse looationa 9 

1.e o Southern n France, Indiana, California ( 

~ location■), Oregon a Idaho~ epresenting aeYen widely 

separated aourcea . After a(week of w 

almoat entire y ut/l.11sed and the 

king , the material■ were 

wet.S 
rra y of flake I W'9'r'e" 

..-mingle in one big heapo Yet if any single r ke had been 

- and th11 happened - we oould identify ita 
~ 

witbout erroro ~ _point I am tr_ying to em ha11ae is tba 



tranaparenc1, sound, 1!!!e fle b111ty, $harpne11e or the 

removed r ~nd l•Q;:beblf,~ at important 1a the 

amount;i•1atanoe to the neoe■ ••l"J r~ red tor 

det olµ:ng a flake. 

The degree or luat>Mt 11 uaed as 

a r lake or a g1 Ten 

_.... gla ■ 11, waxy, greasy, matt, flat, ■ugary, 

tine cryatall1ne, crystalline and 

■andJo 

u■ed by the 

l 



..,,, .... , 41111'~--• •••• N .... ~ ... J,.._,..... 

l ., _ _,-

f vi' a. ~t ·: tm J,a · ··• ·d " 
s 

thrc,• r, 11 so~d ;,.l 4u ~ itl. €;S r c.c gnized u · t.ne :; t,one 

iden ti f y a t.JlE' 

I-!,-, 11111b t - when :hoosing 

List re of the .; t ono and flt t he eb tho rough m:iterial to -;.·hat he ;,an t.s ir. a 

finished tooJ.o but color does not 

indica"\-t- In making an(apprai . 1 of th . f lin t -like mat cria~3 

to de L8rm rne workability, one m;\J first t ap the sto ligh:,ly to preven \. 
J 

and :Li sten to t oe sound of the tapplngo 

111.; "hen hunting suitable rn.aterial in the field 

:zett.od cf -l're shly f aked sur- fa ce to 

denote i t s q <1, . l.fica t ionso 

can a3s •JJ1'1 th<· T",a terial is 

sume t he mate rial to be H 



-I 

a tesw-flake~ or 

~ 
cle "'e th~ further ~ If this det-Q.Pff41l'nHt the 

mateI' 1a l to be foreg1n deposits and 

manufacturing of ftn artlfacto The f1na 

of oourse~ d pend on the akill of the worker ~ 

• one may 

~t r.te tte mat.er iA • t h!l t If 

~r aa·h ~ob~l ~ would b . 

ro .i.ling nrC: \ 



the type o~ 5tarA 1 am ref~rr ng to . 

It 1 s th:l •; so i mpor·ta r. ~ 1r, 



()rlf . •• _, ''\ t p r• t ' •e •r . , µ r l "'',, r ·•1·)•,.c.· .• • an<1 i i ~ •• .-:: l• ••. •-l -_, ·'-'!'-' • _.,. • <- ,, ·• ·• •• •v , > • " , ' - • ~ .., '-

,, l J. ow te:r1:,o r ·1 •- 1 re~ f f st.0n t: oet.ween t rh' .:: r. c so 

The 31,.rl'ace t:1 er . f, El l"\J.la r t; wha t we lau~ ,ingly c, a.1 1 ''f.;oo .se ow•,ps'• c;· , 1wl-

of t he surface 0f t he moono 

J burnished without shock ag:i st one ano her ar,d do 

not h .:i ve cone so y t hese types of surf acesi onn i s abl e to entify the cobble 

t ha1, 11as t ho deci r able 



ms te't•ia: m1rnt be d 1g ., However ,. B:tce surfs.cc .... nd ,3 ha e 

recently been )most deple ed by our 

and it ms. y take a w er-op to weather out of· 

1 ts na tm:·e. We stern United States t1"e re 

are many rooks and it ia 

in these ro 1 condj ti.0na, t.ha t hydrothermal 

deposi ts o:' s a compound~ ar d posit 

9 craoks and fai.llt z:onee ., 1.lhe se 

.. 
much ~ought s.tte1• t,y th& rock col eotors ~ as a 

u .,au&.A&. Ff,11 f<I• '" f"He/lA 

gre&t det.1 of -che'J'ninterie. 1'1e c.on idered S.!11 

In moat '~as of this kind. a person 

made fron~ th 1. s ateri&l o 

aborig1onnl etonewor 

and most colorful quality 

,:,eel ous gemstone ,, 

few brokon tool I 
broken too , the 

1n finding ~the best 

Toda.y ~ usue.lly 9 a '· 

deposit of' thie kind eld~ onl ietes under 8iX inches 1n 

' diameter. and ing a nodule as lar 

he surface before th~ la,:rnl dif ed c The ephere of 
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iv 

\ 
\) 

i 

form ticns , 

1t difference ~ Occaei onaJ ly 1 fissure · 

( and c -. ks wi 1 fill with and wher1 

they w a ther out they ar ln lar tabular piece~ idea y suited 

b1fac1a l tooi , Some of the silex matert~: 

depos1 tt'd 1r1 t cracks and crevaeeea wil form tabu ar pieces 

or usuable material that is of ideal th ckrlea 

projectile po1Dts, thus eliminating 

tOOJ.. pressure alone ~ In soi-re ins 

making th1n 

eion pre-

ete the I 
nces, ~·hen this 

thin material was the entire urfec was not removed by the 

pressure retoucbo 
-~ 

is happene , and a fla~ 1or the origin ~ 

be diagnostic in determir.ng the so e of the mater1 :o However~ 

the source or 

bifacial artif ct if all of the original 

flake• di arded by the workman are then 

1ng t 1 cation source of the material tha. 

on a finished 

tbe fini aht: d 

deternnn • \ 

r.rtifa';t ,. 



/ 

{ 

of • ri 
.... , ◄ 

L .t .1 ~no ,} ,., :18. ' Ult.1 &t.1'• 

fac ( 01 t . 

vein~ or eat~ere~ 

In my search for good material, I look for t~e purest forms of 

4 eilioa in a mane1ve homogenoua ryptocrystalline formilt'The
1 ~~ 

type of crystallography 

,ca ; I) I L-d,;;1.-4e, /,.rt---> 1 

of ta:i:1.1~1 
--- ~dV1 . 
~ tne;,amorphoua opal to the 

is of utmost 1mpor a~TM-vaFi~h 

1 
massive qua~tz crystal, T)..e hydrokermal depo 1t1on and sAtur~t1on 

c,f a111c.n charged water!! a lt~red many of the normally UJ'iU /a.ble 

rocks to onen that are now useful for making flaked &tcne tmplement :v 

It 1sv indeed 9 fortunRte that a large portion of the earth ' s ~ru~t 

is made up of the combination of the two most plentiful elements -

silicon and oxygen, or silicon-dioxide o It 1s th4' combination 

of this compound with not too common elements and trace-elements 

that gave the stoneworker such a wide range of material wh11.oh wa& 

adaptab l~ for the production of fleked stone imp_er:iente c When I 

hunted for ithic materials, I looked for the flawless type or 



suff\c. ieut strength - I 
,n 

on.e-thf.i. WOU• d 

:ahv.rp edge under 

of a111ca forms and combinations One 

the re s ultant forms of s111 c~ f'Jarth ~ s o rust 

to a vast ohemics.1 l aborat ory tilled w. tl1 bottlez, of e.11 the other 

I mlnere.1 compounds an 

containers at random to 

then sts.r · .. breaking the 

a1-&tuoe w1 th a layer of si U.oa 

compound on tPe floor o aborstory - th6n eubject thia mca~ 

that produce atone ~ 

The result s of, eueh an imaginary -. culd, 1n parts 

. 
of the natura l ha \'ftaken pla eon 

the7 the globe ., 

.l few exampl es of this eort or impregnation of s111ca .. oharged 

f water! ere the d lts and 

1andso note that some 

forms have an affinity aterial - possibly 
L 



t:t.e ame as tl e ch~mlca 1 roa ';.t ion ... ox• attr6't::t1 o - of a 

cutton immersed 1n a s&.turfited salt watcr u 

f l int 11re known to c 

a the r: nts France ~ Alao the 

concretlonary •n Indiana and Illtnoie usually 

have a bit of c fossil . mains in the oenter u So't.M of 

imperfections n1uch to 

~in of the worker c 

T,,,e silica materials that I have ueed 1n tJ:y experiments to reproduce 

are s1m1 lar v or the same, as prehistoric -stone-

workers o my home has been in Idaho~· 1 

the major frC'IJD the West with 

from other parts o! 

the UoS ,. e.nd broad . ad~antage of living 

I 
in a apar nly 

abundant 11 ve had 

s wert ft.irly 

1sadv&ntage of not being able to 

■tudy b collections to perm viewing and comparing a larger 

ar y materials 
;_. ---

sed by the aborigtala, 



I 

-11-.:-.'7,.., 

- ..... ... 
r1r, 'tt rcP..m~,t] t:-c~ dt!, 1 rt8 in aes.r-cr c-f ma.t..,:-Jsi.

1 
I .3.lwny~ 

up n diGC OV~ry of eource f good rock, 

eon there before me and bad qunrried out 1'flrne mn ter 1a:t 

for Furth~r it a l ways eeemed that 

material left behind Ii too 9 discarded and 

reaeons 1 1neo f perfections in the atone~ fla i fractl..!'sa> too 

gra.nular, crystal pocket ■ j) ete . I 
~J (of good ~aterial su table for tools has 

tlakee and the short suppl o Somehow I oould never seem to find 

altering aome of, · From ti' i deduction 

change in color, lustre and the 

discards orked., Durtr1g these year 9 I have visited many sources 



of mate 1 ... and qus: ry 1 '"en and on th~t was 

not pre •,1ouely n ., Arter te.k1rig whe. t 

(' wn s left over of years of P:eh stor1c man 

working I now have with the present day 

there 

aut'ficient 

ort I have heard reference being made to a large 

aurfaoe-flakedg ae "crude or "crude 

reality, skilled 

I 

'f orafteman to he. ve type of tool considering the 

material he had to work also heard thie aame 

reference being on poor material whereas 

the preaenc at all 

relate the quality o to 

the 

~. 



I 

qusl t play~ a groat part in the 

f f fl&king , 

(I the worker in de 

flakes with P. 

rcu111ono 

guide 

detach uni rorm 

control and 

, 13 "'1-r ~ .,· ~t, ~db 
r~ n materials Will allow .the platform to colla_pse - leaving a 

- while others havenvt suff1o1ent 1trengt ~lenbility 

to pel'mi t flake 

Personally, I the fine type r 

controlled presaur tlaking on -grained materials that I can 

achieve with finer, atone and, from the few 

study, I have noted this same 

consider mater~~ 1n our analya1e 

type, and t e atudy of technology. 

reiterate that we must 

our explanation of 



Rock Crystal 
Quartzite& 

- ... 

Sandaton\11\ ■ g Conglomerateeg Brecc1aa 
Bull quartz 
11•~ cul1 "e 

(2) .;~ 1~ 
ORYPTOCRYSTALINE ~ (S102) 

2A Cbalcedon1 
Chaleedon1c Rock• 
A.gate 

Onyx 
Sard 

Eye 
Tube 
Fort1.fica tion 
Tortol e Shell 
Mocha Stone 
Soen1c 
Mo11a 
Plume 
Iris 
Shadow 
Banded 

Sa rd onyx -,,d/Jd~ 
~·· v,vv;· (/ _ 
Jasper 
Bloodeto e 
Organic Replao•ment1 

Ca t• 
Wood 
Bog 
Alg, etco 

2B Pl1nt 
- Chert 

Bornatone ) 
Lyd1anstone Al.OP 

Touoh8tone, 1 ~'JJ,!r 
( 3 )~? Si Lc.a-.. ~ 

NON-CRYSTA.LINE 8100 lua H .2 
Opal 
Opali te 
Silica Oele 
Op 11 zed Wood 

Bog 
organic Replacement• .. 

( 4) 

IGNEOUS R~ 

Obsidian J. I [ 
Flt oh St one io 1 1 e, k ) 0 k.-L 

Ign1mbr1te 
Ba•a t 
Ryolite 
Andeaite 
Felsite 

e, (5) 

SILICIOUS SEDIMENT~ 
- Welded Permie_.ble Rocke 

Stlic1f1ed Sediments & Clays 
Si11c1oue Limestones 

( 6) 

KETAMORPHOSED ROCK ---·-----------
s1atea 
Fine Grained Porphyr f!0 Rock~ 

( 7) 

EXOTICS 

(8) 

BXPERI~AL MATERIALS 

01.atH 
Poroela1n 
Ice · 
Rea1n 
Staroh 
.Anthracite Coal 
Coldtar 
011 lnite 

0 

Most solid non-fib~oua materials 
suoh as bone, concrete, building 
atone, etoo have a aemi-conical 
traoture o 



; 

NDIVIDU.U. MI NERAI.S 

1c• lei : ng 1 e a atonewor·ker~ a genera ... c ls ~o1f1ce.t on and 

des r1pt1on of th va icue 11th1o minerals useful, 1n 

different degrees :; to the manuf'acture or stone tool ■ c 

(These esoriptiona will affiliate with the outline at the 

begin 11ng of this chapter o.) 
I I 

• 

1nd1et1ngu1ahab1e micro-crysta ls of the nuu11 ve 

homogeneoua varletyfl --J 
,icv~v 

The non-cryatalline QuaPt&o ~ 

These three groups are by far the most common used by h&:t2l.. 

~ 
Jeo 4 g Ignbua Rocks/ This group 1a not a part of the quartz 

family, but, when available g played an 11rl'portant part 

as a source of mate~t&lo 



~mportant part as a source of materi &l r 

j,, M-Ollfhi&, ~ 
The fine - grained.....11~AW1,(il,,i!I~~~ rock 

Ho o 7: The Exotiolc Material& of nebulous and unlmon 

claaa1t'1oat1on o 

I 
Woo 8 : Experimental materialao Materials u ed for student -

demonatrationso 

1zable o Th• uae of this variety for making toola is very rare o 

Source " containing crystals large enough to make tools of 

adequate size do not have a wide enough distribution to play 

a ma j r part in the aouroe of material o When quartz crystal ie 

uaed in the manufacture or flaked tool•, it must be treated 

differently than the cryptocryetalline varieties v Quartz 

crystal is formed in the hexagonal ■J&tem formed around a seed 

crystal and s at times, the s•owth pattern of the crystal may 

be ob■erved in what is called "phantom quartz• o The quality 

depend • on the degree or homoger&typ the mor tightly joined the 



~' C 
~ ,s 

G 
1 / l v 1v 

I of' 

growth )1 ne , the ~etter he ma teria:~ 3ome 9ar1etie& cf 

oryetal have well-defined axca- while others ., like Brs.z i __ 111.n 

pebble, show little r no growth patterns -" having the character 

or glaaa c Kost quartz crystals, however, do have flat planee 

of growth parallel to the e1dea or the cryatalo 

good tool or quartz cryatal, 

the crystal - that ie - the propose 

~ 

\

. ~ 

1

-a-a..xe.~ parallel 

crystalo When 

l 

the flat ~ide or one of' the 

the 

tlake1 aoroae the grewt 

,miform flake ■ te be detache 

thia procedure 1 ■ rollowed, 

because the 

reby permitting more 

minim\111 or stepso If 

W111 be a thin, uniform \ 

om a cro■ e-aection of 

ltiple atep t'racturea 

flake to be 

removed du intersection or so many clevage ~lanes or 

the ( growth Tt,e resulting artifact wlll bet 

and no amount of skill can overcome the physic 

due to the weakneaa in the crystal plane• or poorl 

artifaote o 
<.._ 



guartz1t$e ~ Sil1c1f1ed Sandatone: From a etoneworker'• 

point of new ll least 

the metamorphosed 1oJJ1.ed eandstone o 

111 their 11 ty o The type of 

var1 tyo There 11 alao a difterenc• if the material is torm6d 
CJvt.,j v' I a,,,-y 

•t breoef&td ••nd instead ot rounded •~nd gra1nao 

1 t will ow long, thin, well-cont led flakes to be detached 

respond re ly to heat treatment 

medi , 11 chalcedony r a similar 

T,,,e metamorphosed type or quartz1 te appears to have been 
,I '(€CY1.f-;it,,-te,.{.~t:"1~ .; 

torm.d by beat and pressure until it 1•~~can11ed)nto a dense, 

compact maea With the bonding agent un1dent1tiableo Thie variety 

haa little or no respon■e to the thermal treatmento A t.borato17 



?' 

an ly i 3 of the different types of quartzites wouldy perhapa
9 

reveal much that would be useful in promoting a better m1der-

di ■cueaed under the Quartz1te ■ o Some typea ot ■andatone■ can 

be uaetul tor •k.ing thick, heavy tool■ when the percuaaion 

method 1 used but moat or the mterial ia not suited for 

pressure t'lald.ng. The ■ize and type of 1and grains and tha 

type ot cementing material nature supplied when forming the 

1and1tone will have a direct relationship to the quality of 

t••l• producedo Sino• sandstone haa 10 many variations, it 1 ■ 

ditticult to diaou■• them allo When one is making an appra1 ■al 

or sandstone, the tirat cona1deration 11 texture - or the size 

and ~d• ot aand - and the je1n1ng or the graina wheather by 

a111ca or oaloiwn carbonateo A further appra1aal would be the 

■enorous tone prodUoed by ■triking the atone wit'h a hammero It 

■triking the •terial produces a musical ring, it will indicate 

good working qualityo However, it the atone hae a ■ ound-abaorbing 

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



4.3r 

mater1A lo The final test 9 of ouraef ie to apply the hall'lller-

■tone o Th 

Conglomerates and Breocia ■: '!'heir workability will depend ...... _, 

on what material■ the brecciae and gravel• are oompo1 dot 

and the quality of their bonding agento Both must be pre ... 

domiaat lJ quartao It both breco1a■ 9 gravel• and bonding agent 

un the 1ame degree or hom getl. ty and texture then •• ha ft a 

material that 1s idaall:, euiteda;r tooi-:n
0

gob4i, •- / 

Bull Qua!..,t~: Thia type or · e e the pegmat1te~ar1ety 
..,.±u:,, ,, I 1; :5 ,:r: 

ueually found 1n the colors of ■now W'hi t f oP8f'1e) and 1 ■ some 
co I oYe J b j 1 ~ "v, T, t,,, :i - · \__ 

time• Kained with mineral10 Thle type or .,;;;.,..--a::.: 11 one ot 

th• least desirable tor making tlabd toole, tor the traoture 

1• unreliable and the resulting teols are u1uall7 thick and 

111-tormedo Kuch ■k1ll 1e neoe11ary to ake even a Yery crude 

artitact rroa th11 material. The edges re u1ually dull and the 

■urtaoe covered w1 th 1tep-traoture1 o 

Jovaculite: I haTe not had 1urr1c1ent samples or novatul1te to 

~ 

doacr1be th11 material or fully describe it ■ properties. However~ 



'f'! th t 'nil!I o tll n t>, l 11>-i tt. 

1ndisti:1~1.t1 shable r.om s~ jott er m£ t Jr1al ubed by the 

abo1•igir.al£-" Th B mples I hAve are f "'om Arkan1:1as I but they 

ee ~textured and would ra11i1 t he category or 

chert• and che.lcedonies W1 th some having 00101•0 At the present 

t1me~ I cannot attest to the workability of th1a material ap 
I -"-. Je-/-. I pe,. th If m t,, HI -~,,.I,,~ 

11y samples are not of sufficient size t c da .,. ur:a.i.li• tbe flaking 

. 
qua11t1es o Since the word,IJovaculite has been commonly u1ed 

~o...c..f'or e...-,le, ., w~-
and aocepte -11 xfel,t there e.h0uld be some mention,:r;t' it until 

a further study oan be made to determine if it has qualities 

that wi ll distinguish it from other mater1als o 

Chalcedonz..L.. "l'h1~tea. is prob8bly the purest form 

~1/1c_e1 

or e .~ ryptoorystalline q.uel!tzz .fa.mil y m111e.r~ c In 1 tG pure at 

form ~ 1 t 1s transparent or ae11i-tra1u,luoent - resembling paraffin 

waxo Traces of foreigb material and mineral salts may cauee it 

to have tint ■ or white-grepahg pale brown~ dark browng or black n 



is th moAt oomn;o - ye l lowi h 9, amber 9 orangeish i; 

redlsh 9 and sometimes 1t 1s even a delicate blue or purp!e o It .. 
is aleo found in other shades and these are · given ther names o , 

Agate 1.e . a ~ohe.lced ny w1 th the color~ arranged in 

oonc•ntr10 banda , frequently alternating ~1th~ 

or opal o Theae band• often follow the irregular outline or the 

oa•1ty in which the silica was deposited . This applies to 

banded , fortification, ribbon and other patte found 1n agate,, 

Some of the nrietiea or agat are eye, t be~ torto16e shell, 

mocha atone, acen1o, moss, plumej iris ~ shadow etc.,, The very 

popular hobbyi ■ts called "Rock:hounds" have many sub-ti tlea and 

many •tte "to identify the various forma of agate and chalcedony 

and I might add that they are eurpri ingly ell 1nfonned on the 

■ ou~ces of these minerals both foreign and domeatio o If the 

■ tripes nd layer■ of chalcedony are horizontal , it is then 

~Mi~ . 
called Onyxa Obrya-,rase is a green chalcedonyo Carnelian 

1 ■ the orange-red variety g or you mlght ■ay a "l"U t color 0
o 

Sardis the brown1 h red, aardonyx is the aame ae 

the alternating white banda o~ Chalcedony 1• found 

sard . but haa 

in many and 

Tarted texture• which relate to the f1neneea or 0~1·aeness or 



~ .. :,st 111.r t L Tl' o type 1th t ha 1 it.elit mic;ro .. crystB.1 

11 ruct - wa.xy iJstre nd , after ' eating, the lustre 

1a a ojt g aaey o P~ eibly th1e vari ty contains more moi ture 

~+--
for , when it 121 tbs»IIW! tr eted, it requ1r s more time and car 

during the heating am cooling off period It has a tendanoy to 

.r 
craze and craok,11eN' e .-.,. than the ooaraer textured varieties o 

or all the mter1 l• I have worked this type of chalcedony has all 

the attributes desirable for stone fiaking particularly preci11on \ 

hut--
1 

pre21sure flakingc Arter ra'eet,tng bhe b!tbitibl treatment 9 this -v . 

nr1ety 11 often confused with opal by those who have never 

attempted st ne prestmre flaking., The banded varieties of 

ohalce ony are not as desirable because of th changee of texture 

betwe nihe bands and layers. Chlllcedony 1e the primary material 

or oonat1tua.nt in the formation or all the oryptocr•yetalline 

quartz family rock■~ When this form of silica t tiltratea 9 

fills voids, blends, infuaea 1& absorbed and combined with 

oth r mineral■ and their ealta - there reeulta the wide range 

ot a111c1oua materials useful for making flak~d too sand 

artifaotlo 



es ~ · JR~ .er is t~ re~ult of~ c omb1nati n of cha c donJ 

and argillaceous aediments or re~idual clay w1th a 

aim ltane.oue absorption or infiltration of t hEJ t woo Frequent1, 

the clays will shrink and leave oraoka whi ch will fill with 

chalcedony, g1 ving the material the appearance of being fra ctured , 

but~ actually~ the cracks are well-he led with the chalcedony and 

a bomogenoua mass is ore tedo This type of Ja,per 1 a good 

11th1c material and the ohalcedony-filled crack onlJ add to 

the beauty or the artifact and do not impede the workability 

. 
of the stoneo Ja per thHt s green in color it l rd inclusions 

or spot & 11 normally tho ght 
p ,, >e,_ 

C ti {L1 50 
Green jasper is opaque while 

or and referred to as bloodstone., 

~mi- trans lucent, 

o? ~~~t-
Actually I' gt•een jasper 1a only an impure form of 

Jaeper may occur in various colors, the iron alts in their 

different valences producing green, red and yellow material and ~ 

ooc•afionally, &11 being represented 1n th& aame sample . It 

would aeem that the opaque or impure ohalcedony should be classed 

as a jasper regardless of ooloro The workability of jasper 1s 

the same•• chalcedony - both basing their degree of workability 

on the amount or 1mpur1t1es and the q II ity or texture.. Most 



var1et1ea of ja ■per can be succeaafully altered by the thermal 

treatmento I have round only two exceptions to th1a rule -

one h a f•8-gra1ned greeniah type of a111c1fied clay from 

Tunia1a which wa1 given to me- by Dro Jacques Tixiero By eyeP 

this varnd material appeared to be no different than other 

■1m1lar types or th11 atone, yet, when subjected to heat, there 

wa1 no apparent change 1n the texture or the workability of 

the atone.., Yet we find that the early people or Tunisia worked 

IJ"" llt: ,.4, le 
thia material very succeaafullyo 

,,. "" ,J.,ho 
Anotherl'exampl ot an 

U11••••••blo 11 sew lsuai material called •BrW1eau Jasper• 

trom the ~olite at the bottom ot Brun au cany n in Southern 

Idaho o Thie jasper is much deair d aa s gemotone because ot 

its very distinctive patterns and was also J:Nl9h used by Miiie, 

~ 
aborigiona: .@11'1' in that srda ., 1tte l.ar11 man we.e ~ble to alter ,. ,.,,. 
this stone butp to daft, I have had no success with the thermal 

treatment or this materialn Perhaps~ with further experiments 

and an analysis or tho componentsp we may determine th 

differenoes between varieties or jaspero It is apparent that 

Sf tl'14-llJt>,-Jt.,-,, 
~ pa11t 1.-.t,elogl:&D& had a greater understanding of wbat 

oonatituted 11 hie material and th~ longer a .. tempt to 

} 



1.ncr•ea a my knowl edge of he L: .. hi. ... mater ale t he mo e re spe ... 

I ha r or ancient man , 

orJ:nar,t <J.o ,r.. p,i .J 
Organ1o replaeements a ua~•11, -We 

s / / ._.. .z_.. 

o memb :rs of the ryptocrystalline guar t_g famly and have been 

muo~ ·t,l ized for making flaked too 1mplementso Here, again, 

cha l oedony pl ys the most important part a a r plaoement agent~ 

In the previous paragraphs the v r atione of ohalcedony are 

des e ribedo Chalcedony 1 i by far f the most o on material 

dep~eited in voids left by the decampoaltion of organic sub-

stanoes ~nd the d1aaolv1ng of certain m1nerals o Casts are the 

total replacement of the original ~ W1 thout indicating the 

internal structure,and they will show the external form onlyo 

Rep aoementa may preserve som of the internal struoture o One 

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

such as palm roo~a, aquatic planta 9 alge, bog material, sh 11:!_~t/ 

,.-. ~e . 
bone• ...,o T'hw materla)aw usually quite distinctive beoause 

of the different species represente and can usually be identified 

by tracing their aour9e1,Mtoh woata -• •••• •••••entsti ■e *ihMf 



rockd they appear to ~•~st fine 
.:J 

micro~ crystalH.•u•'9t 11• th&n 

those 1lm1larly repla~ed but found in '19.Bo Thte oausee me to 

~and ocouranoea and there are thoee wh usually consider 

any hard, tough etone to be flint and gener l l y consider most 

arrowhead to be made of flint, It appears that there are three l 
f 

predom1n:'i form• of flint - the chalk flints, the limestone flint•1' 

and the lighter-oolored form, called cherto It seem to be a 

but to group all cryptocryatalline forms of silica under the ) common practice not to differentiate between the silica forms 

one name ot - Silex.)For research and reading olar1f1oat1on, it 

would appear there is a need to d1at1ngu1sh between the many 

ftriet1e■ or this material to further clarify and represent 

the inherent qual1t1el of each source o Thia would better 

establish a relationship between the workability and character 

or a partioular flint , as well as its geographioJl d1str1but1ono 



rf'--

.. ,... 
, 

entl ely understood even by the flint orker o Outwardl by 

visual speotion, one flint may appear to be of 

natur of from a different site - yet i subjected to 

the percuasio method of detaching flakes , doe1 not respond 

well , while for p work it will r admirablyo To 

o1te an example: Rece t with Dr o Franooit 

B rdes informed me that he upply of fl1nt from 

Sweden o To quote DroBordea s Is beautiful flint to make 

bladea i work■ also 

(very dlfticult to 

Dr . Bordes did 

y pressure - ~treated - but 1t 11 

by percussion. most paradoxical fl1nt i" 

if this material was f eahly mined or 

surface , but e did indicate that he was going to thi 

• thermal treatment and aee what reault1 

the heating. To datep I can find little or no agree-

ment among the prominent students of mineralogy on the differenoea 

or aimularit1ea of cherto '.l'),ere appears to· be muc~_).1sag!eem~✓ 
. $.v~·~d4JP~~,• ,~#1 

~ FzHl{~.1~' -~A 
ts to the definition - aome define ohert •• an impure flint,~ • 

while other■ maintain that flint ia an impure oher"to~ Other~~ 
a ... ' ,..t, .IJ.hn. Wlf"A~ I 1' 

L
~f, p,~•- .- -.r V--:Jlfo l ,,. f'p.-

argue that chert and flint are the same Again~ there are those 



af-

, 

who b ,: ~ V that chert. 1s pre~ mb l.9.n and fltnt is af..,er -tA.c. y. #:. 
C 

.chalk formati.:>no Some oriteri"Jthe differ n "------use •• a C 
degree of transparency or transluoency to determine whiJh 

1a flint and which 1a chert o Others use form as a "1!',a,,'iint4 
cl'oltt•»'1-,· maintaining that flint form in nodule• and ohert 

in aeama or blanket ve1na1' Some ba.se their deoia1on on '°olor 

J;atelre - deol ring the dark colored material to be flint and 

the light colored to be ch~rt Even among atoneworkers there 

ia d1aagreement g ,tie1r or1ter~_,be1ng tne workability -

declaring flint will work better tha~ ohert 6 When,aotually, 

it ••l'f represents a ~egree or qual1tJ o The homogerilty and 

texture or both flint and chert make them 1nd1at1ngu1 ■hable 

and there a both good and poor flint and good nd poor aherto 

It 1 the degree r t ·exture or flint or chert that determine■ 

qu lity, workability and 1harpne1 ■ · of the removed flakes. 

flint on the qU&lity or work 

e tl1 ot and 

rould be quali terial doee work 

be er and produce ut this cannot be used 



+"r 
aa b2~ s ~ Judging th quality of flit, for one ma y .ind 

a good qua ity material poorly flaked whioh 1s just he result 

of an una lled workmano This may seem to be discordant with 

my plea tor late techniques to material• ever, this 11 not 

oontrolled surface l 
Good quality material~ 

ahorig skilled 

techniques doe• icate 

mata•l•~ skillfully w rked also de tee good workmanship o But 

aasume that any ~ 

material tor we must ke•p 

on good atone 

atone then I think it is sate to assume we are viewing poor 

, unless we find, on inspection, 

••• ere preforming good material which was lAter to receive 

the refined techniqueao One can relat~ techniques to material 



.... 

but• 

era ha s been much written nbout t re beha-111or of 

flin - aom timea called gr,en flint, dehydrated and 

hydrous into It 1a common know edge t hat flint 

containing wa er are exposed they will be in no 

way aa workable freshly mined ma1aea emoved from below the 

sun and frost will 

ultima.telyg 

term ONlOkl j a t r e ee1 t hat are 

undetec table unt i l one o(make a f l aked tool o Honver i 

the emaller the pieces , heir ability to stand rapid 

changes or temperatur, • I n.nd that the flake detached by 

~oient_.,_n are a easily worked by presaur ae the newly mined 
p,ffe'Y '--O,L....-C..----Z..-t.-

material " er , this raotor may be pert1nen to only certain 

types ot and 11Uch material st i ll remains to be tested . It 

the mor coarsely text ured flints will allo more 

and oontraot1on than the more finely-textured flin t) 



~ 

Fore ampl e ~ I have ha d a piece of Or~iJ ~ s aigny f l int whi ch 

was ol leoted in 1937 by Dr. H0 Co Shetrone and given to me in 194J 

t hat I recently made into blades and art1faots o I have had th1 

material ator•d for these many years in an unheated building and 

.yet, after 28 year• of storage, it was still tlawles ■ o Recent l 1~ 

Dr0Boarde1 and Dr. Tixier 1ent me some fresh material from this 

aame l ooallrnd comparison rev••la no differences 1n workability 

or oharaoter in the tre1h ,ample ■ and th• Shetrone flint which 

wa ■ stored f•r ■ OIM 28 yearso I do not know how long it takes to 

. r~~ :I ~/.LJ ~-/j..,.J. 
dehydrate flint but c-111ltle•••8 H1~8 yaa1 •a tat ad mat&Pli11 bo 

laal1L••"• •1tar''1.ehydration ~ tHmt!-11,, .. •••••; a long1ew -alow 

prooesao 

ln additional te1t of the merits ot hydrated or dehydrated flint 

is brought out in the alt.eration of flint by the thermal process, 

~ ~"" ~ fl,;11&,-, 1011, 
0 I heat the flint to 450 degrees F e for at leaat 

l. v' />-
/1' vi j _ I u { ,. twenty-tour hours o After that length or time the t'lint ■hould 

• 1 ~ L' t · 
5 ~ 0" 

1
yf ha~ey een dehydrated. The purpose of heating the flint ia not 

iJ . ' L· r1-1 ~. ,.,,, I,; l, 

(} --01J" o remove the moist~•, but to aneal the atone by ohang1ng-w., 
,"" ) ' 

) JIJ C-1 .r1 

~ ,· .i, , C- c l1 cryetallegraphy g •king the tllnt more workable and producing 
-r r"' o · 



and co oled v Whlnh lnorea~es 

- -
by pressure or percu siono 

0 the other hand, treahly mined eaturated flint would have 

additional •~rength because the water tilled voids between 

the micro-crystals would then transmit tr.e force from one 

micro-crystal to the next and, at the same time, prevent com-

proesi on of the flint, thus dampening the force o Leas force 

would then be required to detach a flake in freehl1 mined flint 

than in untreated, dehydrated tlint o Thia peculiarity 11 more 

noticeable when one ie detaching blades from a core by per
; 

ou■ aiono 

mo1ature content appears to reduce the brittleness 

and make the blades ■ lightly more fle~ible o Personal conver-

eat1on and correspondence with D~o Jorgen Meldgaard of the 
some of 

Rational Muaeum in Oopenhagen revealed/the Eur pean thinlcing 

en t"reahly 1ned flint. Meldgaard has worked very cloaely with 

Andre,• Ere1gb, a akilled tlintworker from Jutland and, together 11 

they wrote the book ••and Og Pl1nt" rece1t1ng t~eir experience, 



ur,de r 

-----~ 
r11r~t w .• · 1 C, T,11 

~ opinion rot 

To f 1Jrthe r 1 llueti-a te 't ~e d.1 ff erent vnrie1"_;ie e of f lir1t » m ... ght 

say that for our exper1men !l at tho Univors-1ty c 

I Bflr><<• ~~L Pr._ · 01" Bo ·J•, 

Ccur:t-y 

of the 0,10 State Museuffi , 

stone e.r,d was ma:rk~d w .h 'i.rnl st,eak~ s ,ll reeult of r.e'\.ng rit 

by rlow and 16}~ tccla. 1r. ~ 1an .. ti. lir,g 1t 5or . .10·. an::i .t 



either t he pr esure or percuu sion 

this me.t.,r1 1 by u& t n 

laid on the surface 

wouldp tharefore 9 seem t 

consider each 1nd1v material 

aurfao• - ehydrated or h7d:rated ,, 

rr.s ;~ 
r materials each M--l'e •h~tr 

it had apparently I 
<>+---~a""~ 

t~e 1mes t one~ This ' 

theory that one must 

than judge 

freshly mined or 

of flint 

0 

Those who have worksd flint will agree that~ in moet csses 9 

just w1der the cortex the flint is of a f_ner texture and is 

eaaier to work - that 1 ■, greater control may be exeroised in 

removing flakes or a desired and given dimenl1.ono When one..., ' 

. .s 
MlkiPtJ an appra1sll't''ft' the format~on of nodu lar fl111t 9 he will 

observe that the cortex 1s the eurfa ,~e of the nodule_..aftll 1'hat:['r 
~~ 
~ 1• insufficiently mineralized~ or p~rt y impregnated bJ the 

ailioa form or chalcedony 9 and l.- not a dehydr11. ·ted flint, '--

/i-
oorteit 'Ai 11 be a combination of the s 11l..c.a find 11me&tone P or 



nodules of f..1.int were formod 1n o r~ ob,S@tYU .. Jill note i:iliJ1-,-r0 

"'1en e flint nodule is f nned in• bed of limestone or clialk, 

upo■ el.eau1ng, the centet"' or tfie brolen Ha! es will 

usually contain a fragment of foasil organic materlalo Around 

~ 
this organic tna4'9J!"ial micro-ci"'yst&.l 

hll.v< J 
of 9111ca ~ form con-

cent loally if the s1 l1ca h.e.rged waters continueA to permi!lte 

the deposit of ohalk or H . .11e:itont1 " 

,A,.,_ exernpl e of tb1n fornet 1oo rn•y ~• lll:Meee growth of a 

pearl in a shellfish by the depositing of nacreous mate~ial on 

1.4 
a piece of irritating substances, ~ -------------------------
~ 

However)) the development and gl'owth of a nodule of fJ int has 

no divisions between the layers of . 11 c1ous material 1f it ie 

of good qualityo Often one may notice a change of color in the 

concentric deposits resulting from different amounts of absorbed 

mineral saltai or a different mineral taken into solution by the 

1111oa charged water■ o When several nodules are forming close 

to one another they may join, The joining of !everal will 



result .in .some 1nt~1•esting l.;l ntot"ticna tna.t r~ embl some of 

our m , srn art forms and a~ulptures ,, 'J'h ('◊nt l nue d growth 

and joini?g of nodu es can p ultlma tely r make a ledge or 

blank9 vein of flint~ 

In my examination of 
I <; I I 1 (., J-

be cryptooryatalllne /quartz family rookav l 
\__ 

I have not1cedp on oceat1on » that the cortex s made up or 

common opal and under the oommot1 opal the re 1, a change from 

the non-crystalline to the m1cr - crysta l .1ne And be t ween these 

two the. is a comb1nat1on or both o The t extu'r e of this portion 

\Ul~ ~ 
of a ncd le 11!, aemt.-g l"i !.33 Jt- greas fint · . nmch prized by ths 

s .,oneworker o 

Good quality flint ha1 most or the attr butes for the 

tool implements ~ flint 

produoea a has the 

qual· ty of oroate a p~tfo1•m that 

Will withstand th 

out ng, thereby permitting a wide 

det ed without breaking off short which causes atep-fractureso 



n the blade.i 

e proximal end of the 

f l~ke 9 &U!li ng 

Thi 11 I 

think of•• aatioityo 



'-----~-----

he o s onsiderable ar·1at1on 1n tho te.Y.tu:..ne of ;fl:nt, and 

the finer textured varieties are the rabJe for 

tlakingo The coarser- textured flints produce flake ■ 

with aa sharp 6 e do the er-t~~tured flinteu The 

edge of the flake an as ~harp as tre degree of 

micro-crystal a1zeo F 

IUCh 88 obsidian d 

will 
a 

last mo11cule 

non-crystalline material s 

a flake removed, 

1ty, nt 

Will the last m1oro-crysta1, producin with a 

d1 by the ■harp edge 

of flint 1s al•w to az•ae edge brw. ■e 11 and 

destroys the t1saue obsidian and opal sever the 

oella and Generally, the 

"f•' flint out lea. v1ng a soar e the oe,,"! and ob11dian 

mor rapidly and leave no I 
In reviewing the many dictionaries, encyclopedias and 

publ1oat1ona with regard to materials, I find 11ttle or no 

information pertaining to qualities of tlint 6 which is so 

u■eful to the stoneworker ~ The best definition 1• probabl7 

<c;U:b) 
tha t round 1n Dana ~f-9.uartz family M neral~ - nFlint 11 



near·, op€ gu wl ha dull lustre and 

r browniah b lack u 11-,e exterior ia often white a m11!'ure 

limeatone or chalk in which it waa or1g1nall It 

( 0/.1 
aka with a chonchoidal fracture, yieldin a !harp cutting 

hence waa easily chipped into rowheads and hatcheta afi 

stating that chert 1• 

lighter 1 color than flint and t flint ie in 1aol a~ed nodules 

in beds o toolma~er removes all of the 

cortex and th color has n leached and bleached by exposure 

and, possibly, problem has been created making 

.. 
the difference between flint and 

ohert c 1 ent1f1oation of a t1n1ahed artifact 1a 

indeed t problem than the identification or 

material ta source. It w ld appeRr that tor the purpoae1 

of ident 1cat1on or 11th1c materi s that limestone flint, 
lf J 

ohalk flint , chert, hornstone, bdian atone and ~1lex oan be 

grouped a a a wi1 t r 01• the 1r qua 11 t 1 es a re pr1mar1 ly the aame , 

yet, when tre desire 1a to give a pin-point description or a 

certain flint,• more definitive de1oription should be giveno 

Por pm•poaea or 1dent1f1oat1on, present day mineralogical term• 



ahould be used i f thei r meaning 1M not eynomoua and t he 

mineral conat1tuants are d11a1m1lar. A bbeakdown or the 

individua l f lin~ t hat have indi vidua l character1stioe could 

be useful i n determining their aboriginal •ource and t he 

trade and m1grat1onal routel o 

It may be well to combine chalcedon1c rooks and flint in 

~ 
one maiD group - as flints are i mpure obaloedonies ~ Tl,9y are 

both of the maeatn homogeneouo crypto~7otalline varietie1 0 

•f quartz .. 

/

, I : ~ i d_ 1ike to ■ ull8eet a poasibl.e method tor determi ning the 1 
d1tterence·s---be.~~lk-tl1.nt a~, 1mestone - f11nt , that oould )I 

. ---=----- . 
~ . --- ----be uaef ul in an apprai-■al of the finished• artit, ct when t1/ 

.,, 

materi al source in unknown ~ When flint form■ 1n ch&lk beds it 

I 
f /1..·t/' fll a purer form of 1111oa than flint formed in 11meBtone . I 

en, 1vt1 w jly . 
,,.riiP ·v 0 

base t hl1 at~t on the ,r•ct that chalk 1a a combination or 
(l ijfl/ /tyrtt, ~ ,.,/ 

{/ a type of e111ca kn~•• ~edony and the 1p10ule1 and 

/ ""- . 
f(Ub •keletons or di~ oma - the 1kelet1ai remains of the d1atome1 

J~ \ -----
\ -e1ng a111cao Therefore, the combination or the two silicas 



wou Jd pro uce & p1.u-er f ox,n of r i n t ( si 11cad than tha t f orn1ed 

in the 11me&ton o Urme ft tone is mode up of oa~carbonate 

~~ / 
and the combinat~~f calcium carbona_;.JAnd chaloedony would 

----- /,,.. 
~-- .,-r 

reault 1n a 001Db1nat1on of -~ ~~~-~-~milar materiala" The 

amount ot calcium ~ conta1ne;-~n- ~;;;;~"tl1nt 1•, no 

/ 
doub7•• but the amount could 

/ 
./ 

be dete"mined b1 
/I 

< laboratory analy 1a. Under moat condtlie • the calcium -
~te 11 more unstable than the s 

~~ 
o1rcumstanoea',,ma.z have bearing o the 

~ 
1zat1on that takes plioe. 

This eet or 

type of m1crocrystall-

e formation or a flint noduleo 

This may account tor the of coarseness 

or finen••• which 
--:,_ 

have• direct bearing on the--~--t-9-x-ture 

ot flint . Te• a' ot both flints •~om chalk and limeatone1 •Y 

■how ch& gea in the 1tructuree 

It has been known that under certain conditions certain rorm1 

of flint will patinate mor~ readily than others. B1 examination 

or the materials in the formation or flintsj one may be able 

i "ef#\~,'f'f 
to deuobe a d1tterenoe 1n tl"e unstable elemente contained 1n 

one that 11 laokiag in the otbero - The amount of CO2 - or 



tll8o ha'V'e a direct bearing or. the rate 1r ... wrich the patina tnay 

be fo rmed or the depth to which tho patina Will penetrate o One 

Will note that the Lindenmeier Folsom material has little or no 

patination while worked surface material rrom •ther aitea, of 

no apparent great age, is well pat1 ated o Until/ a more 

exhaustive atu<ly is done on material , no conclusions may be 

drawn ~ butt~~• may prove a need for further experiment o 



\( 

\ 
I 
I 
I 
·\ 

thA non- crystalline 

var:'J.et1e of quartzo It 1a 1r1 this grcup that we ha.v~ 

prec ou1 opal, common opal, opal1te, d1atom1te and tt.e 

~ .. 

var1ou8" replacements of organic ma teria e o The ohemioal 

element• are a combination of silicon dioxide and water in 

variable amount,, 
!' 

Opal ha.""'!' a highwr water content than 

the oryptocryatalline varieties or quartE. Opal hae a 

hardness of between five and six on the Moh• scale of hard-

\ 

ness and can usually be scra ched with a knifen It is one 

or the few minerals that 1'/no1~;J;t;,±,Un,-t.d~a..-e::,,u..,t,U. 
and is found tre•w,ntly 1nC,-rolda1Jor ._ t~O.maase1 

or as a replaement of wood or other organie materialo It 

varies widely in color and appearance and h&a a resinous or 

waxy luatreo The color of ppal may be white, yellow, brown, 

red » green, blue, grey, black or any oombi nation of these 
\ 

colorso moat brittle or all the~,. -

minerals, 

pressure of or 

\ 

preoious gemstone but, 



Many types ot opal are eaaily 1dent1tlnble due to the1 

diff$r~nt phyaioal properties and chemi~~l con tit ea~ o 

So o the var1et1eo ar r px·e~1o s opal - that showing a 

brlll.uu1t dl play or blaz1 g co or•J • fir~ op.a 1 - tha 1. th 

the qua l ity of reflect ng fir'l-llke olor , . T'&Bol -

t an. 1 u &n . and. blu 1 nl,.-whi te, common o 

that ha ng many colors but without the t1re ,rl1 & r6t'leot1ona, 

oaeholon.g - that which is opaqu~ and p x-oela1 J. ·•hite i pal- gate, -

opal of different colol' shade; some lmes ban::!ed, j11.spopal -

opaque be~a.use of the iron sa.lts and other 1mpur1t1ea, wood op l -

opal s1~1oa replacing thee b tance and structure of wood, 

hyal1 ..,a a very pure form of pal aaso~1ated ith volcan1.:: 

rock e.nd oc. uring tn glaas .. •11ke conoret1on ., f1or1 te -

e1 le o o inter; tr1pc· t r con isting of a111cio a skeleton 

of di t me • . 



large ... la !. t.:l high wat,e ... 

con · nt, 1.t temperat r-~ 

cr~Tt,c, . surfo.co, up.n drying: will 

resemble a piece· of gl11 n that baa t,een heated and sudden\11 

c llod, oa11.sing a multi tud-, of li ttl6 1ntereecting noipient 

j 

r1s1urea and crack, yet the eoe will retain ts fonno How-

· eve. · r upon t pplng w1 th a hammerstor..e ~ the opal will sound 

hollow or respond with a dull thud before it dieintegra es~ 

Thie oh~racter is d1stlncti~e only to opal and could well be 

uned as a diagnostic feature in determl11lng opal from chalcedony,, 

This ~razing and cracking makea surfa~e 

-~e•• for flaking . ) 

troot. :-ne mn1 ---;;::;;Jke 
the 

work 1o 

/ Opal la oft. n oonfuao<l with hea -tre11ted cryptocr;r•tallint1 

'\"6.:' o t. .i..es of quartc beonu:Je the lustre of the thenn&.1-t.:reated 



. :, 

"- . cpa . Al ::- +. 

their .nar:1ness remains the name , Opal ,, of ,_.ours -~ L a softe.r 

stone and hnrdne:J- t :it tJ one- :ms of d term1 g which ls 

( 

he t-tT· ated material 1111d whic.n is o~ Because or 1to non-

- ~ 
or truoture - 8. qua 11. ty whl ~h ,pal ~· have 

\ 
in oornmon - It is this I //21/ 

' 
qu.lity that allovu ule 

there with great r aharpne a than that or 

tal razor or any other va 1ety_or qua.rtz~ t Because or this 

~ edge; a flake of opal oan be very useful as a knife but, d 

)' 

to 

I}- its brittleness~ it must e handled with delioate toucho 

Obeid an 1 muoh mor~ desirable ea lith1o mater1al because 

,f, 
it is not as tragil as opal opal 

1a very 

long minute Its 

!lake leas ettort than 1a xerted on most other materialao --
~ is unfortunate that opal has the tendency to craze upon 

/.I . 

0-' 



/ 

r 
ean he pr~duced f r tb :i. c.e a.1 

.. 
Ar ifacts made from opal ar s arce and when ls found wi t h the 

lustre ot' opal it is more likely to be of a heat-treated crypto
____J 

cryatall ne variety of quartz rather than that of op~l or the -. 
J ' 

~ . 

non-cry ta111ne type ot quarts-.. To avoid eonf'uaion J hen ---
determining the kind or mater1al i one can resort to a few 

aimple tests to d1tterent1ate between opal and the heated 

or,1)toorystall1ne materials of quart~ ,) First , opal oan be 

eoratohed by 1. Jm1t•• ~oond.
1
opal 11 much lighter by weight or 

one can o pare the apeo1.f1c gravity., 1°hittd.11 opal 1a unlike 

cryptoorystalline quartz in that 1 t is soluable in alkal1e • 

Por 1natanoe, on·e of the onyx varieties or chalcedony, or 

banded agate, may be 1 mered in an alkaline solution and the 

layers containing opal will be attac6,d and dissolved, leaving 

the layers of chalcedony unatfeoted o 



l'ommon ytl.l and t'tm ·• pa l OJ'e t nf! on y ;; ,i • ~ t.1.~& o f opa l 

that a r e useful f or maki g f laked t ools, 'lbe o her va:rlet1e a 

l i sted above are or lit t ~e or no import ance t o the l ithic 

1nduatt"1ea. Howover P there appears t o be a nee d for f urther· 

resea r ch on the combination of c rys t a l line and non-cryata~line 

varieties or quarts,~ I ·have 1 on occaaion, found m terials 

I that appear to b 

& a combination of 

combinati ons of jasper and opal and otters 

the variet i es of 
.. 

chalcedony and opal o T},eee , c,,,~ 
comb1nationa are ~•11 suited for tool- ki ng,,.,.. they laok the 

high wat er content and, therefore; do not readily c.raz& or 

crack and are not as brittle•• the purer forms of opalo 

It 1a n-r uncommon for opal t o replace or gani o lill.teriala p the 

moat common being wood ~ bog and other vegetable aubstanoea o 

} Som• ot the op61 repl.&oementa are remarkable because of' 

0 fidelity with.which they replaoe 9 With minute aoouraoy, 

the 

ever, 

cell and feber of tormer materials even to such an extent that 
.I 

the original apeciea •Y be determined ,, The replacements may, 

on aooa11on, be ot preo1oua opal ■uch as those tound in the 

V1rg1n~Valley in Northern »evada ,, However
9 

it 1.a the common 
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opalg s~m:1. opalg jaaper-opal and the agate-opal that ar the 

moat c ommon and alao the most uaetul tor making atone toola o 

• 
· Thto • izod bogs :,1.old this type of opal in more maa ive bed 

~' by repl lng the stem, roots , aoed• and 1:avea of - extinct 

flora . Theae beds are no found in sed1 ntary deposit aa 

blanket Te1na . Opal replace nta are comnon where voloan1o 

a4'haa rapidly cove d the organic ater1alo 

Opal, aa a g•matone, baa been recognised and aoolaimed tor 

eome ti • lloat or the early material came from Hungary but, 

today , moat ot the preoioua opal oomea from Auatralia . In 

the United States it ha• been found in Nevada and Ida.ho . I 

/ bave examined th• depoalta in Idaho and Jlevad and find they have 

one unusual quail t1 t~t might be uaef'Ul in determining their 

aouroe. lloet ot the ter1al - as well aa the chaloedoniea -

rrom these depo ita and to aome eitent in Utah has the property 

ot tlo esc1ng yellowish gree , indicating traces or urani 

aalta. How wideapN&d uranium ia I do not know, buti if it 11 

reatricted to th••• llree Stateai it would help ~1npo1nt the 

aouroea or •pal and agateo The opal probably contains a litt e 

hi her cont nt or uranium salts than the agat , and s001c, or the ----_;;___~ --



h p •.:,p rty of pho , h :- c,cirn - ha t uy after 

t: n e lac: k light 1 t urn f!l d off~ 1 t 111 tst!.1 g.1.0• tr~ the 

"10.rk , oi:,al s v·ery nail) flaked - t has a high degree of 

/ flexi 

6' 
1. .. 1 ty , probably the h1ghes't degx ee 01 hi a par c 1 r 

al property or any of the lithio mater1 :&, ~.fda~ phys1 

~ 
)le other material » opal requires little pre eure to dot oh a 

flake;-G:'erefore, it 1~ an 1n~erestlng praot1oe mnteria as 

the flaking can be controlled and long n rro flake detacned o 

Oros, ?lo o 4 IGNEOUS ROCKS 

Some ·rar1et1ea or igneous ro ke are ueeru for making fl ked 

atone tools , the moat desirable of thie group being: 

Oba1d1an 
Pit~h~tone » a courser grad of boidian 
!gn,iunbrite, a welded volcanic tuffo 
Basalt, a type of extrusive volc~ni r k 
Rhycli e I a light-colorod 't'olean1c roc:k 
Andeoite. a vol cani c intermediate bet een 
basal and rhy~l td n compoait1 n 
rel~ite ~ the name used for both rhyo 1te and 
Ande 1te when a mo e aocurat i dentification 

impo sible., 

'iv,ss 
l Q.l"\C V ~ ll- j (~__Qb .J di an ~ A olca 1 rook oons lst 1.g of lin1e or pota h 

f and ei icato 1th alumina and iron, uauall } l with feldspar• It ha• a gla••:r appear oe and 1 

round in oonneotion 

nese o t he M hs ~oal o It ls vitr ou~ tn nat r with &~onica l ) 



)r 
,(; 

r' (j 

~omet1 me r:s ::- d bI•o n ,, gre r, ar.d r a :iou ly _txi. t>d :r 

mot tle · n a combination of theae .o ora o T},e a r piflg 

uauall iu a result of th«t flow atru~tu.re of the ob idiar" " 

Somo ob idian baa the quality of 01 eocenee , e.llh1biting rain

bow o or■ and other varietie a have the quality or chatoyan~Ys 

■bowing a gold and si lver eh6en o Both 01desoent and ohatoyant 

obsidians must be oriented to the proper axis to b ing out this 

beaut1 of the aheen o The early people or Meso-America were 

aware of thl• sheen and seemed to prefer this quality for the 

manufa ture of their polyhedral oo~es ~ Obai 1a.n haa al the 

desira propertle ne flaked 

atone tools and it J11Uat 

among when a source of good oba1dian 

- ----------------------~ 
still thrilling to pay a visit to 

Glass Butte ., for 

there bands, 

obsidian 

than the 

for pre '!ssure meth.od , Itc only dra back i,1 
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L 

r 
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its limited strength,, The crypto,:.ry t l).ine quar a.re 

lltronger as brittle the 

aharpness than compensate ror the 

the two ma ter1a ls ,) 

The sources or obsidian are not as widely distributed as the 

ohaloedon1c rocko o Since it occurs in reg1 ont, or vuloa.nism 9 

it ~ns 1d•ly uaed in the Western United Stnt&a, Meso-Amertoa, 

South Amer1oag Iceland and, to aome· extent, in the Mediterranean 

area and in Afrioao It waa •~ployed in the manufa tur1ng or 

cutting impleme,nt, tools, projectile pointaf utenaila and 

m1rror1,, There are 11Nlttple grades and kinds of obsidian 

relative to workability, ohar~eter, and color and th••• dit-

terencea can occur in the same zone of vuloaniu ., In the same 

vol:ano 1 different temperatur6 were reacll~d which roaulted in 

the production ot different forms of voloan o gl.asso The high 

tridymiteg temperature• produced forms of ori toballte an 

oreating small •phereafw~ materinl with a radiating 

Mt apoke,.•e atruoture and this 1a called snowf ake oba1d1a.n. 



1 \n.· ,:,, .n _ --
11J t e1• 1 at__ _ .:...nJ-'6 1 or gr Je ,, 
-·- ---

deal of the ob idi a n in tru, Yel li:- .. tone Park a r ea c onta11ta t h se 

naki ng it unsw.table wor ki ng one m·1.1s t first 

delete tll imperfections and » therefore , 

toola oan There is also 

0....-
texture of var1o obsidians from the The oours r-

JI +- he ref'ore »· I ' tt not 

a1 de irable aa the mo 

obsidian is lao bility - thl older th 

obaidlan j the ore internals and s t rain because the 

molecular structure is unoala by try1ng to regain a 

cr,stalline form , making t e mater al unpred1ct1ble 

for the manut&oture of pH nomena may be l i kened to , 

old and new to cut 

old glass b cau e of 1ta brltt lene ■ s o 
\ 

this 

e. 
phenomen~n natur. is evident in the 1n pearl-

ite bed o ia (so brittle from internal 

one cannot re ove the surface by gr nding on a lapiday wheel 

~ 
without the obsidian" Much of the pearlite is 



1tdH~-. hav tJ.. ppeal'a r.c e 1H b0!1 
' 0 , :_ 

he materia 

will t'ven due to .. h ..:, l 

fr ures caused internal pl"'eaaur6s., Howe tJ!', 

this type of dentifiable from tho&e man•me.de i 

either r percu a1on en I speak of old atd new 

:n I am making reference to age ands, at 

the age 1e nly relativeo length or ----
a change in composition is 

or 

to detenr.in the 

ohanges to take place o 

the· aurtaoe meterial and 

situ" The dif strength of old 

at tM ~asa Butte and v ry aware or 

the dd1t1onal amount ha flake of 
/ 

111 of Burns obeidlan and 

toun at the Ola Butte 1 tfl. When atruck~ the Burns 



3 . 

and e.11 • ne ~eGof..ry to rer.1ovt) 

1al to the O 

Seu," of the a1 tea from w1-11 ch ha.v ob ·a.ined obeid :an -~'~?· 

a-x e:rime1ts"t purposes aru ~ tho I lane, c,f 

Ve a Cr TeotEthUD.C&.l'J p East ·f 

Sil l'CI 18.k • Oreg 

Lak", California, 

Gall f or::11 , F1nr k ·., 

St1lt Iak C1 t ;, Utah~ t .. Weuter l s:ope of th6 !do.ho, 

we +- ., Idaho, and ORyhea County Idaho ,. 

I 

I 
! 

~~ ~ ~~ ~ ""'""~c.~ Q~f lls11,ey P.eeve, , Unl.vernity of A erta and LooUe B, D vi• of 
1 

h ~c. t"th6.r Montnr.a C-.: lle~e are, doing .t' trneor ·h .'lr. the obs1d1. ,1 

~ ~ ~ w-, ~ l-,n a,__ ~ ------



• ,. , . l .. ...,, ! "' . 

Oc id:l&n require a diff f(,t!t wo king ecru1iq H' than t ... e 

c1•ypt l,l yatall1ne var1et1Ml of qua.1• ..,i: wh~11 working 

,no 1 uned to prevent _ n 

to 

use mo1t c 

thbil wtth~tand1ng the ure or percusaion fore~. 

When wo1 k ng ob 11.di.ft 1 ~ tt,e damp ned w th more 

greatN· 1 holcing tH utone being .. 

cf th~ frag ity of thit1 mat rt a refines-

meIJt o'!' tee .lque . .1o is n :"...e~ . ry when one ch9.ngE--'! frorr. flir1t••lik 

re& te ie ~ to obsidian .. \ 



I 

e eag6& of the eha rp ~, t !16 

pl at · r ms c ru~h more rea ' on obs1d1e.n and 

1 tt 1e m to remov a Lake I belie 

pitchoton different water onten t t~a . doe 

the qualities t•e sim la , 

/ 3 11 ~ rvi br: ( 
No. 3 ~umbri te ~ A type of v lcanlc. rock eaaily co fused with 

~b 1d1an, It io, however, a wplded volcani, tufft nd br~co1a J 
'l'}-,e tuf~ an breccia 1 pro uoed by igneous aotivity or1g1na41y 

by bei g d1ec,ha .. ged from volcanNi in the form of ash me.de up of 

~ -crog ao - ,ike )parti~ es with be eme q· ·e.1 t1ea as obeiaie.n , 

The tuff from a single· eruption may cover thousands of square 

mile and, under oerta1n conditions, be a tered ltnti the gla. -

like particlea re joined 1tto one homogeneou ma 0 The stone 

thus formed has an out•ard appearance of bsid an" se 

for~ when the fls. 1 



' • •. l " . 

ccmb 1r.nt1on -.... 1 

th e co ro us .o.lly 1rJ blended · band:. r ~r1er than mottled an.i 

th r ls aome t me evidence of igns f r~~ciation o Ignum ,rite 

1s al ay opaque except hen broken t a very thin edge which 

perm t little light t e tranamitte and tho thin edge will 

ahow tinJ granule& ., The most ace rhte method of determiting 

whethe · 1t 1 ignumbr1te o ob.- idir..n is to exam1.r a thin 

s ctiu.c. lder a micro CJ.;e " Ignumbrit 1~ ommonJy found in 

]~w? £ ' 
place s n r edge or blanket ve n 1 Wh~n not in place, it. 1 

usual y found 1 11 vial depou1ts a rounded obb es which 

have a rat~r d ~ur!ace csuded hy the r being bruised agai et 

the other g a els that make up h., al: nun, ,, S r~ce t t: 

bru1 ing has set up planes of weakness on th~ exterior o the 

cobble , on mu t remove the outer surtac~ before thee ignumbrlt6 

cobb ea &n be worke o 

When gn'1mbr1 te 



('113) 

, u ! . t1 

SO mOl'" " 8. re mus t oJ , an 

det c· , 1mpaot, st be farther n from the eading 

event it from er sbing or ure L 

When one becomes ac..:- very fin nu row 

ontr o: lfll l!i e'.i ,. Ign brite 

1 q,J.1 +-. plent I<hbo apparently . 

r vorit.e mater rly M n in th.l s are i'o • t 

percent o the art1fe.cts round here s.r~ m. de from this re-

con t~ted tufl ~ 

lfoo 4 Ba alt : Is a rorm of extr sive de.r-k gre-y s- aric green .Ii 

brown .. or black 1 i- either oompa t or ve icula ~ The oomp ct 

v riety of baaa tis the mot uita.ble d"pending on the degree 

of o "" B n6 ~ o · flnene s f .. r•y~t 111 2.~ t ion of th~ material .. 

Ba alt hai.s a qu ~y oft Ugh.lldBB and uhe r e o1otano · en 

ahoc.k . n 1mpor·tant t'aotor when the finished too 1s to 'be 

to ... ough u age ,. 



...... ) . 

than on ob~ld an 

ma eria J~, Whe . C,:rking ba • lt , oft.. n t ro I 
mu'J bei e .Jt r ci f un i forn: dll'!lleuticn s 

be OU of tbe pr osur noceosary to deta h 

a !' la Ke d , t prev6nt tl>e flake from oollap -

ingo On me.y xpect to be mu~h 3horter and more 

at p fre.c .ure, s hen a fit.er - t.e.x t 1-eo ma ter1 

Pres ure a t1facts of b salt may be expected to be 

thick ., 1.l.'lll tched or slightly notohod , a med or · noeolat •i 

rorm of lava._ 

basically of the same ompoa1t1on as groni e~ but coo~ed more 

rapid~y o The more rapidlJ cooled the more vitr us its 

na tur . The more rt tr us tho rhyo l t.,e the more uul t b le 1. t 



., ) 

te ·t·u. ~o. r yo11te6 are r,ot. pa.·t!.r. ula.1 ly c,orr.mo1-.; nd ,. be .~auo 

of thi' o r, ey did not plsy an impo~tant part as as ur e or 

.. 
good miate .. .'l'l.J.. o When 1•h1 .1te ir. found iit.h a m oimum o 

very sati~fa tory stone for he 

manufa c ture of flaked impl ement& o The colorJ of rhyolite 

range from white to grey, pink, red and purpleo Te gla sy 

rhyol1 t ea ma1 be flaked by either perou sion or pre ssur& and 

wel controlled flakes may be detached ~ Fine quality rhyolite 

may be oompared to good quality heat - treated j& per and 

ohaloedony in degree of workabilityo 

Joo 6 bdeaitea: &ndesites 1 becau e of their great abundance and 

variety ot color, texture and mineral oomposltion are uitabl~ 

.ror certain type artifact " They are, in general, darker than 

rhyol1tes and the dark grey color 1s CO.lll710no They are 

transl tional on onei hand into rhyo11 tes - or.l the other ntc 

/ 
basalt ., Their freahl1 broken edges are tran lucent when held 

ln a bright light ,, Quartz phenocrysts do not occur 1r, andee1 te,, 

(a dtst1not1on from rhyolite) ,. 



\} 

B c.-. · s e c f t t.e wide range of c orw t1 tu n t · •;., xt1..u•1~s and r · 

,; 0 1 • 1ned rr,1 ~ero. l & the degreeu of rnr kab1li ty is r a l e.t1ve 

f 

No ,. 7 Feleit,e:Y It 1111 diffi ult to discriminate between 

rhyollte3 and andesites that ure devoid of phenoorysts; 

mak1ng it nece Bsary to u e an e laatio .., n()~'\ conmii tta l name ,, 

Por the l i ght-oolored rock of thin cl a 1 e , those which 

are light to medium g1•ey p light pink t:o dark rod :.1 pale yellow 

to brown i purple o light green rather t han dark green :,1 dark 

bro n or black ,, the erm Felsit'9 is convenien t:,, 

~,011te 6 ande te and feld31te a e almost as d ffi ult to 

bd"wNlfl 
define as the ditferencea ~ che~t and flint ~ wt,,en these 

mat er a l s a1 mad~ inti rti f a ot & or found a d flake s and di& -

cards ; it is even more difficult to defi ne the material than 

it the material' s origin ia known and its geo l ogical ocourrance 

1nter pretedo Tc reiterate , the more fine y textur&d p the more . 
hop,cg ne ous the material •· the more re.&.dily the material lends 

1 t aelf t bei.ng nade into r· a ed implement a ,, Au a stoneworker 



I I.. l, ... y ' - t.r_ 

.L.,na.:. a.1'. .. ly \.~ .:.ll hav(S :> bl'! lef t to tn r~nenu .. 1.g1, .;,, ., 

6 
o ., f- 31 CIOUS SEDIMENTARY . 

No, l~ ~ar __ m;;;.....b __ :_\~!L• 

rock by ailica (Ch ~c~ ony) an alter a 

lnipregnaticn of perm.ta le 

ter1a ,? 
cl) 

em1 - porou 

nto rock tha . can then be shaped rt aet afac~ory ool 

e ther by pressure or perou iotJ ,. Th.it~ perm ble group of 

1nd1 tinguiohab e f om their UJ t ltered oour,te:pa.rt 

exc pt that all oida are filled and m 1 cuie a. we ded in o 

on$ homogeneouE ma e ,, Roe c thuo fort1.ied may be a.lteT'.d by the 

thermal tre~tment and are we 1 auHed tor rm:.king ton J.rrtp eme:--Jt .., 

Noo 2 3111cLfied Sed1me!1-t . ~ The inti d tion of or the r~ 

p a. ement by oi ... ca nto t ypee of 1>sd1ments .suoh s o _ ya, 

and part1 le 
lh<) . 
~ 1ndef1n1te mi~tures an -

o.y b .. h flll p pores or ~:;ld.:i and epll:ic 

These !1 liolous se mc,nt,ij lnr:lude m·..1d.Jt.011e,. cla-ystono. s!.1 E>t one 11 

shald , and a.rg1111te, and .m °J 96 r,tlll ther name to d 

t1ngu1 h the many different oolor :l textur " M ,er al 



,! - ..... 1 .. (.).(,,A: • ·j . ,. p 1 ' 1 • " .J ' ' ., ) l: ... u ., C. 

'2he seJ.l, wont '- y 

propo ed artlfo.ct in ndealreble be auae tr.c flake will fo lo 

~he .i..n of leant reolstance o Rc:wever ~ if the bedding planes 

are of a.ppro.dE&tely the &ame th1 ~ oa a.'.j tl1e deeiree tool~, 

muoh t. inning may be el irni nated o rnin tthlbt; may b~ easily 

shaped tc &. variety of toolD it 1 a mir,:irr, or effort 9 ad a 

alight o 6 of mater:1 aL, 

Sil101fied or opa 1.2:·ed ::iediments iJO.n oft~n be confused with 

metamorphosed uedimentti, The meta.,no-i."phosed sediments are 

.. 
u . ally lat and shale wt •.h ell def1 ed G" evage p e.nes oo 

c .. osc.ly spaced as to make the mate •ial una;l\tab1e for flaked 

lmpl-,aents o 

Wha the texture 1s fine and tre s111c1f1 oation 1 complet i 



J/ 

I 
I 

amount of silica lend the;a.s 1 e to the flake.j tool ndustrie ,:; 

in different d grees 11 1ep ndir;g on the ti.!!1~ nt of all ct1. ..:o •-

t 116d ln tht1t materl l ~ T.,e calc1.um cflroon.._; t by t el:f' t 

much t o so1t .. o 1'6ihtlt i.n a ar ... arp u ti .g edse ., out a comm 

bin t .i.o:n of 11J.-..1o s mat rlo.l.J ev 11ly d111trlbu.t j 4-:0e 

m~sa:J a.1 muke us ble materla o The greater the amount or 

1111 - the more control one has in detaching fla. es o The 

repln .:: ement y or the lntroduct on of siH c,µ tnto limestone in n 

definite proportionH oontrib te3 to a Rid 

~nd miner 1 on tttuant c At th time of depoa 1on ~ tne 

limest r.me may have contained s 1 c!.~1.10 skel"tvu» of dio.tomr.~ 

tn~r by ncrea ing th ~ lica content . 

Limestone wi · iL.ca content ~a.11 be 

Jge 1 a 

511 ~ oue limestone is ery preasu.:-e 
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3 ,,niµ U- J.:. J • > 

...!!.::._6_ amorphosod Roo_~ M tamorpnl.c oc.k• ncl de s.11 r ckd 

h ch have fo1•med in the oolid " te n eopu ~e to pronounce1 ".h · 

change in temperature, pre sure and chem.lea" en'71 onment wh1cn 

t kes pl ce > n g na &. , b loi• th~ aurfe.ce o~ aat.her1 l8 1 ..... · 

~Olll nt::i. ion~ Thia p o eae by hich co,uJc.ilida e,d l"'ooko are 

alte ·tr• ctur · y het 

1.n-:. p 1 ·a 

of me ' .:m t ph ~ra - ge.t1 rally Gult ng n t d v lopment of 

ne m 11 r 13 ,. 

ed by pressure and Due to the 

no1~l ooa e texture caused by tl~ par~t1on of ~he ln-

div d l :nlm,ral:J, the mt'tam~rphlca do not play a grea11 p rt 

ot e tool makingc 

No. $ .la sed 

for to 'J 

I 



6 

.nd pre:.: 
\ 

No 2 1',tn ••gralno p,>rphp-1 to Roc~ll 
l, 

to some e~tent tecau e of t.ne lKck of b ttdr ma.tellu.l,. Due to/ 
th tr.i.t.u: eating ~lune of we · kne&a, o can eJtpsc• only 1 1-J 

formed, thick tools with an irregular or dull edgeo 

GROUP NO o 7 EXOTICS -
E.xotlo mat; ·10.1.s are those that do !"let 1•e di l fttll into 1.y 

.. 
or th6 [ oregolng categu~leo . T !s CLaJ~ 1 mer6 y to ~covide 

apace fol' t-he W1uc.mal, the rs.re and t.hoou th t ne6' the 

aasi!tance or speoialiat in th1$ type cf rui~era ogy n 

GROUP NO ., HXPhfilME'NT.L :ta_!ERIJ.LS 

No~ 1 01ass : Olaes ia the ideal materi 1 for experimental 

work 111 th mechanict of fracture., Glass hB.:J isotrophic.. 

propertt s (having the same prop~rties in all ~treetiona)o 

the s mti i:,1 CJpertle 

in .l f oroe ,, Both 
-..;;:. 

f 



f I 

t'1£:8il , \Jil ulat fr&-.:tures r the 

.. 
era11 t t- the r ut orms nd the bu lbs 

of fore w 11 T-..e gla eo wi L re .. l mu h more of 

the ln manufacture tnan w.111 more 

textured material ,, Ma.n-m de glaiJs has a uniformity 

and even con istencJ than found in natural mater ala and the 

1mporfeot ons are readily detect ble. 

the much less 

the oryptooryat~lline o1 

o glass aa a prefe~r for 

gl••• too a have to 1oal s ite13 

in the America 

of thee periments 

worked ir.1. gl sa, 

Man-made glass is var1abl in flaking quallty be ause of the 

ditt rent tor l 6 maaufactur1ng methoda 6 and coloring 

oompound . When one becomes miliar wlh & oertain kind of 

glas.-:t ,. and continue to u.se the sarne qua· ·,-, very sati ta.otory 



·NHh 1 . .l •., , xr.u be o t lne r. on can 

workl g w1tn gia!ri lt w0uld o a.t~empt 

to o •k 1th mi d ~ hu.t•• 

hands 

will beoome 

GI.ass as an experimental ma er1al 1s easy to ob~ain in a 

variety eh pe~ , forn , ~olorB and compo 1t1o exoellant 

1ouroe of the future ,1.,e ,. 

the city du pgr~un.d - here cold ere m a1•s, pyre· 

jug r broken plates romo bottles and particularly 

atisfaotory 1 m .. old T V., tube o One shou d not 

long);} how ver, a! our civilization 1s rapidly entering the 

age f plA t C:B o 

No" 2 Por• els.in. For tho s~.udy of fre.ctuL' and oompe.r1 on 

With th 

uoed 

I aome 

fracture ot po1•oelain 

te • Mowe er, 1 t 

ha the a.me toughne s., Poroel in is 



•• 1 4 " _ l t. v '.:t .., .;_ :i • , l 

tr.e b 

di r ed high Etr • .:! n,o t 

0.roe 1, in good for 

practice wwrk and better ade may even be preasur 

f ked ~ 

Ice can be use 

or the protea the 

participant a flying pieces or natura ' mnterial~ 

. 
No , 4 Re in~ Re ins may be used by ·t prtu1s I 

coreoP eto o for determin-

------
1ng off 

ing tho nature 

NO o 5 Star r Star h haa much 

and micro blades ma 

re,.,.1n ( 

1th the tip of a lead pen 1lo , 

-



X 

G 
h\t.hra )i te ., e. l, • oll ts. r ana G ~ 1 ~ 1ni t,~ 

are a so mater1 ls that. c;an be used to ahow t 

perhapl) 

ny other u ed for 

laboratory demo to 

to appl1e 
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t he pr-o f"< o lo witn an na JJio of e·, ry ecr ;: y :orJard und 

flAk ut only t~ point out some 01 the p ope-~tie cf .. 1th_, 

m e l 'l tn.a ha ign { l ... :.1ce tc. to owvr-,eI, Th 

analy is ie meant to create intere ~ ~ an t- itl h~ material 
J 

nd to project !!Olli c:,f the of 

or w rked flint- ike materie. aad that these d:tscard may som 

d y help to oomp~ete the picture of th~ past~ 

suggested 11 t c=t p .. ts fo 

ro .. w ~ 

3 lia er1alo On p ge 1, a -· omp1 lea 11 cf various 

lndil or ~1thic, materials 1noludlng cm aev~n g oups 

&i"'l' oub-clao e , Thi 11 t ir, far f'rom c :;•np e e and 

n ludea only th ose ms.ter1sla wi h h oh 

r 



. h 

.. . {' 
• l . .;:;> 

arra.ug ment 

d 

f> and the rela t !on to thtJ 
✓ ) 

l ~me r s 

an oompoun s invol·ved in th.e m t eri.a ls u efu :to · the 

flaKed s one induatry o 

4o Refractive Index: Thi 1nde~ 1 an ccura e othoj ~t 

indicating the reflection and abaorption of light in ollds 

~~ 
The refraot,1 '7e index ~ ~1.oul:! 1Je mu h t he ., m i1 a t e Y--:u ... ~ ~ 

I 

onl:, re lat v~ whil~ t he ref ·a :: l v, 

1n1e.:x h a.a a numerical ve.lue ., Var1 rmr.i r.a:1.:nt>ra. ls may h -:e dift re 1, 

ight abaorblng value that would have no bearing on 

texture ., 

olor an e~cel ant aid n the 1n1 ti al ::iortlng· o P 

detrltu » debitag~ ~ flake s~ mblage 

material rejecta dl carded by peopie of the St,one Age . 

Oertain di t1nct1ve colors do afford a key to the points 

of urigin even tho~gh h to ure~ do n~ L a . ways re~ tn he 
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area d 1~ with th 

known ~u ry sitea 

ahd the trans ortation nd tr&de routeo of o rtain(spe~1al) 

me.terl~l o If the di~trlbutlon l grea ·, t wou. seem o 

tndtoate ' m terie.l 1' spec.~al quaJ.i.ty ft P the fl ked too :: 

ndu try" 

~ 
1e logical O c11ranoa · can ba uaeiful 

when the material a found in p a e ., Certa n a ttributes" 

types of ry~tall· u4 ion ? te.xtur6 , colors t:J.nd qualltl.ea 

µddw~d 
may be t¾Peetly is.f ll.1.•~ the gEto ogloal nature 1 

t), ,d;l:v 
whioh lt was forme ,, T e f'incing;jo a doposit of u able 

ma -er.ta l i:1 3 2§1,lt w 11 
a,,,~ 

accurate 

1denttf1cat1on of 11 ~terla in queaaon t1'an;-1lake round 

on the urf o .. 
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mineral struoture o 

~1ng out the 

of the aurfaoe ~ ala 

color of the refl9cted light and , 

a, tat, th ame t me $ ng t.he l'uct r w.aioh mci.y 

be c raoter1s 1c that partl :ular ma e ·iaJ o It. i o often 

~11,.,> 
di ficul~ to d 1nint1 een 1gm.Jnorl ·c, 

generall r ha a very Q"olever1 d1 t~ bution of co r 

form of granule J ·11hil ob 1 ian has a 

distribution of oolo 1th different degre of 

r n luoency" 
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muc.n r ,e 1 ne ·ff aar-y I lak :[' t. ,::n.n be. 

flak d by pressure r ion ·- the oh.arpne'Js 0 th 
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edge3 - a d or imer. 0 can be e-• 

taohed without he platfcrma or the f lapsing. The 

finer the t xturo - the gre ter the o,otr 1 in making ake ,1 

. bl&.d 

denot u ef the mater1o.l wo ld ue 3 a cutting implement~ 

1 ta degree of textur·eb ih(.. f' ner the te.x ure ,· the ha .. per the 

flak Ioo~ msd of h9 f!ne-te· .ur ms Le ·.ta} are · aef .l J'or 

"~· The f1ner-textured mt~ tai~w a: o ide l for presa er ~k ng 

and w.nere . sharp edge 1 m,eded f,)r t.::ii "" •. b 1:1.d :; and p o-

jeotil"' pi:..L.nts o For to l ,l that W1 .1. be au jected t o .. o gh 

uaa e 1 material that 1 s a coa • edge ·, il~ l,~ mo ~ 

~~ -z,t~2c./ ~&~~/' ~~a.a.,) ~~~4.~ a..✓ 
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Ho 
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o 1.g nr1.l form 
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material .. 
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l.1 uml r · tood 

The rev o end shock a more ot.1ce11b l.e n the t e hr, c;_ue 

or rerr.ov~ng blade from a core one finda t t cer aln 

mate !.ii 1.:l •an tr i :, k by a to.ll.JOOr ont'l or 

b1J.let an ng t e bl de , Some 

materlala e.nd , WhP.'n o. bl w 

del~~red at the proxl here eem~ t be 

a tranom1 sin of for th r~by cau !.r g h1 e,a1~1.Lge , At present~ 

this re 1 t nee io cer · in g=oupu of mnte and 

this ~ appuren ; l du to the 1 t tw1n1~g of ~em crocr gtal~ 

0 11h t.n 11 .. y vi' t ot.ghn~sa 1s . 

directly elated with the re istanr, t sho ~ and th~s qual:t.y 

I ~ 
prevents Pfa.tf'orm Jt.m--t receiv the impact -.,t' he blc / from 

collap lngo lint has thi1:1 quality, but lt iu not ' round ir1 

volcan c glasao Of all the mineral I have worked with , 'Nephrite 
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1 not one of the a or.c U,e.t ~an be : 8Ked a 1 t 1& me. t. .... 01 ed 

only ao a point of reference 

yeildl 

o~ 13 Elast1c1tyr, b llty to ret rn 

to t ori gina.1 ~ is rele oed ~ It 1J thi 

qual1 ty toed sho k ability to re v r 

" frac uring o Ela tic t 1a 1n luded to avoid any 

poas1b111ty of confusing this meaning with flex1b111tyo 

. 
N?o 4 Flexibility: This tn t :o meaning the quality t be 

? 
bent - or plianoy - or not being stiff or It io thi& 

~
quality that allow■ a per-a-on flake over 

Di,fferent • have d11ferent deg1•ees of 11 :xi lityo Hea ed 

oryptocr talline mi erals an vo~ca t c glac~~J ha e th 
flexibility to a greater extent than th coar . er - text red minerals .. 
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N ,, 16 Corte:x: "f s.ce .::,f the 

m tj b&f re 1 t has been shaped into ~ too l o Moat materials 

have a natur 1 urf'aco layer th.Rt 1 &ometimes euff1c1enti :, 

d1st1n~ti e to be useful for 1dent1fy1ng pia~ea of origin. 

Corte:x 1 a d to identify ~ntt ·11a ure. or. ,flaked surfa.,.e ~ 

materia~ useful for tool making ,. Exa :p.ie ur : the part y 

11111 fied surfao or the 1 ,complete, ly era lzed exterior 
.; 

or uod e r oes cf flint whe her fr m chalk or 1 atone 

depotllt..!1 .. 'rl,ebbrul edy acraided or nnt,.u·ally poli~hed material 

found in & llu 1.um; glacial til or natura.1 y r•an1,po1 ted 

depo 1, _ eurfn ea ret 1 ing the 1mpre sions o~ ·av1t1es; 

vo1dai f1 ur~GP rev1oes and lint wheres 11ca- h rged 

c.lut. en may be deposited er the exter l urfa ... e impreoaio 

left by organic materials hat have d composed an~ the r void 

or oaata replaced by a111c1oua mater1a1G o 
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and r.e phy .1. ,al state are 1iform hroughout o CJ11 ib ing o 

ir.oteria.l whi h mayo a. 1r.g e 

whc::,e .tC>po..:1 t,1011a n prope ·tierJ -.!o J".ot 

Noa r Heat Treatment~ W'ner bj G111 lcus mat ri~la are ub-

Jected to the eontr lled thermal treatment~ nd are. 

ther fore., artificially altered, by man
1 
to change the r original 

,truature to one that will lend t elf more fa ,orable to the 

produt;; tion of certain ton implet!f'l11t s ~ Thi · troce ill be 

d sor1bect more fully in a seperate • cl~ 

... 
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