%
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In\ tho fingl analysis, the protouion must judgo ﬁnciont
g
AN :
. Menm, laterpret his habits and -onuata,w

oenclueione primarily ew what he-

hends, 8o what better,esibertaffor,

& :
an appraisal ef l;;n stone implementa, an analysis of the

discarded ﬁ,th'\h- end the debitage resulting from their

NG

. p{pdﬁnt;on, e study eof hiés working tqohz;iqm - tegether with
an eppraisal of the mterial from vhish the toels were made.

W'(// To complete the picture and more fully relate teohniques te

L arialy St peutd ve Wi, 12 Duastile; BATaeiunt abebie

! | sources and determine the extent of their geographical rangs.

When e -tm wantéd te meke 8 todl or sréifact, nge

\\\‘M .

. first tm;ht\wn what type of implement do I want and where

N

is the nearest source \8?'~-»-lg\turaotory, adaptable material,

b Ir thl.l firgt step in tool manufacture was a conoern for work-

able stone, it would seem that materiesl should also be our

¢

first wtep ia analysis.

: ]
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Understanding what types of stone Anolent Man used for

making his implements is a basic stop 1n the final analysis
of ;oﬁonining working techn%quogi;d before we can actually
dlscuss and apalyse, step-by-step, the aotual menufecturing
precess of tool;lhqg\, ni;nst. determine what type of stone
prehistoric man used /ror his }nplomnto and reconcile the
relationship of tggﬂ;iquos to utorul We cannot exclude
material from enu enalysis, for the otoc;o\,’\itnlr, is un

\\

integral part of the tool and, therefore, nuat bo apphiud

limltanoéully -m: thc tocluu.quu. }Thil atudy and evaluation |

A3

pha | i
of lithic materials is of prime importance n,ot only when gﬁg

1ntorproxﬂ>ng manufecturing techniques, but should aleo be W

inoluded in \ktomung typeology.

the material used has a
direct bearing on -;E{goda }!/ ;lnuructum and could even have

¥ LW
restricted the toolnnkggxip the final control of thinness and
flaking uniromity. /rnrthar p \\working knowledge of the stone
to be flaked is easential for the knlgpor as any variatiom in
its quality requires a diffarent method or\t\:rontnnt by the

N\

worker. No two materials are exactly alike ana therororo ’
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the worker'axfbohnlque y vary/igg/zﬂé B;tﬁbiplgd’of uorking

the tvplo memain tpéfoam. tnd 36natan§/f Only (e stonoworkor ocan

N

tully‘lpprooiato the problomn involved '1yh ditforont materials and

/

be aware that the stone, itself, -nzféintriot or govern what

the worker produooi}\ﬂ; oan only /conclude, therefore, that to

N

comprehensively project the
)

Vg
J

of the multiple tchhntqnél ot Mn dfwthn Stone Age, we must

8ic relationship of interpretations

238
//

acquire a more ractﬁnl wnderstanding of tho pnynicnl properties

\~

of the lithio g‘/orialo and how and why they arfocé\tho

-lnnfaotur;ag techniques. i

e, .

Ny dofinltion of lithio mater



‘desoribe and oxplnn ‘what minerals are used 1n tho toolmaking

Sé e
noted during the many years I have worked stone - failure when
woriking unsuitable stone and success when the physical properties
allowed response to the necessary amount of force. My desoription

Ao J‘{.a lf’l‘ “d I’ MM
rtain minerals may not agree with,today' umnlogists, but

they are the a1t ¢ succees and failure in per-

st —This paper will
s < webor
not attempt-to compete with or contradict th.n-inomlogiata, for
Jad Suge0e?" - «
ny “Qt\gcro is much disegreement and 4if-

ference of opinion 4n this f*‘%w

tW ly uttonpt will be to ?

. T W‘&%fw j&?//

y N €700 Aene 7

i e —
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' 4
well and inherpted the accummlated lmowledge of IMs ancestors,

he was aWle, mentally, to inWqnt working techniques that could

not be accomPplished accidentally}y but had to be the resilt of

much reason, ingPquity and skill.

8uggestions kﬁ bﬂtdo for the use and variation of known

P

(  Hrwaver Lhave aor 2 el

~and acoepted umraloyul tcnu)ﬂt W

Font Whe a/ossii1i ator op minsith

resolve he problems MMMW Thewve S«cA
i mpiern/yG will app’M
W

typeeiogy problems W bo solved

\.
\!

to
/r&hoiﬁo lﬁ,‘ o s/
the analysis of “lacngsnte-usbertieiv-used-treboregtnry-tixiwd
x- Gt"’g ﬂcuﬁn&d"'d‘ch.lyI‘

§

siono—bmpienSNts.  (reslsibldes.sse—beteg mHOE T TS TI¥1d b
M8y pormitasiy Mhn*lfau*u o Juorry STavrses used by «l"tu.
of , » »

w‘ .-'m, a" ““W\\ \

~~—¥omé ATe &8 TATE A8 On6 pArt In & DITIYONY ThIFT provese-eas
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Querts, 8i0e /lmown as siucon dioxide) i o v SRR gy

‘ ‘-tak
Cnd.fu,, #~of the earth's orust. It 13 e e e qmrt: family

M,.J were 8ndl are. Mes? aflin '
minoraln,'w used for making flaked stome

The Mmiscrdls used are :
Jtoals, w,ﬂtho homogeneous cmtocryneanino uriotﬂ . gl

st abundan ) Sdddoubbfuy 7
The corlsoet men

okl o nf,
1 S=4eme AT MY could have found a aubntituto,,zo—m for

S

carving and shaping tools of bono, antler, wood and softer
stones “MW

O i 7

.z becanse ople
Miono'orkar , Wu‘ the most

bonutP- and &«&%‘W

% It assumes 80 \‘
meny phases and, is intorniton@& graded from one extreme ...

; o
to the other under so many links or\coqqitiono, that its |

\\

/

Pt

complete description and & pin-point analysis is almost



ml’« Haar

impossible. IS EICUP S NTTY TN T T ReTE I8, LU 1}

.’M F)”Lwﬂ :
nriotiuﬂh&% the properties of ,e’iutioity and flexibility,

/

and ;rnino

3*;4-#!‘ /d‘nﬁf", M..‘
right kind o romo, one 1s formed. The-asnO. li.fl
Ma/» go f.u Ao £ Ao z

) ‘
S

[

The hardness of silex or nilion |18 oxooodod only by three

Coybt|4

iminerals - the t }pu, npphiro and ;he diemond. The homo-

geneous variety of anox‘xr\nnt;ltko materiels) has the

property known as uotropic(g}l«s-ukv) quality) Because
NS
5 .
of this physical property, cleaving or striking the material
results in a ciionohoidq,fi fracture and it is this quality that

N

permits a flake to bo,-"/dotaohod by pressure or percusaion,



B
Inqn sub jected to the proper amount of force, applied on
D V.
a properly prepared platform, portions of the stone can
be removed pr6hug}ng rlakoanyifh a very sharp cutting edge.
e following text wiiiyéﬁdoavor to further explain man's
[WV” ability to oontrolgtio lizo,\th;oknels, width and length of
»l‘.v' \
flakes thus detached. When one is able to control the five

dimentiona - thickness, width, breadth, length and curve -

when removing a flake, he can them produce most any tool he

-lyfnood. \\\\\\\

'S

/f{‘/
The massive variety of guarts ta- used for flaked toolmaking
q’,,bi" )\
more than the. single cryltal4form due to the limited supply
and distribution of the quartz corystels and the abundance of
40 the massive material., However, the single crystal is very
N desirable material prized by the toolmaker and appsrently the
men of prehistory. Quarts, flint, chert, agate, jasper,
chalcedony, et¢. in the massive forms are much noro common
S?,é@d/

varieties to be used for making flaked tools. <Quartz in

it s many forms also plays an important part in the replace-

ment of vegetable and organic materials, the results being




ogw

fossilized bone, wood algie, bogg and others useful for

o~ (\ }
S ALe s

making stone toola. Quarts has, for the moast part, been

depogited by water solution, and thiaﬂoircunnbgnob has given

ot

it & wide range of 1ntor-oloouln§¢ﬂiifu!;zdﬁ;ound in voids,
cavities, seams, orovn.‘oc,,bé?ibog/ﬁiQOGQ of atone and sand,
and in spaces left n;tci the q,t;;iorntion of certain animal,
vegetable and -1:0##1 nntto;l The varieties of quartz deviate
from the single large orystal thru the oryptocrystalline forms
te the non-cpystalline opal gels. During the formation,
thJ(indllpOﬂlOl'n;>lnd assimilation of iron and other metallic

salts, in variable amounts, resulted in materials having a

/" [ wide range of character, texture and color combinations. It

is possible that the absorbed salts of trace elements could
be & clue in recomnciling the source and distridbution of

material from which stone artifacts were made.

/e 'y
In ressarching mineralogy, I generally find that the uthic/ \3‘“:

/ Y

/‘/ ,/j / / / J
-nt.ri;}& aré described with regard to their nlorulnela;‘l\/”
’,,‘ /:" / ;): A ' ’ ¢ } v

"/ vv\‘v p
"y -

/ /.

/ ;_:" / ’/L 5 / ; / /
gnlnyb?:py ernaments, gqﬁ\flinta, ete. with emphasis placed

on 4;01r naturel d@ibina;iona of color and trahlptronoy. This



3 0=

results in much confusion and overlapping of names, and

creates disagreement regarding the fine lines drawn

/) /I/r/_ ’/,) //
A YA A
\fbj(f between the blonding and infusion of tie quartz family
/ / i ! \.'
J;:faiL‘%” minerals. [The proo.nt-dcy myriad of -1noralogioai'tornu
S . may be very useful for those in that rield?‘ﬁﬁt they are

sometimes oconfusing when applied to lithic materials. It
18 for this reakon that I feel the professiom should use

their terms but should qualify them so that they can be

7
7
J/

7wty umiversally understogd by ;ﬁk student of lithology. For

/

.>  example, it would be ‘11 to drop the syncnemous terms of

!'/ ,)L//»U/ /// Cf.‘/\\ /_’)VA(,.Y

(yﬁaxéﬂdx;«/ hornstone and rlint, 1yd1 nstone and flint _touchstone and




. under 9;.1.1' works

-+ -11-  gnd

o
m would W be useful busdwould simplify the under-

-tanding of lithic materials, MW s
Ibmt'c'br
oumw AL would oreate a

fwrth cwnpnlh.
systematic u:ﬂ-- chuificttim M
“this PW se.

iy -ubunum'\ for 1m¢4m Too many

names are synonomous de ém- results in a.different meen-

Aﬁf’
ing and interpretation '%a each individual, depending on

\,\\
\
\

what stone he comgiders to be ‘in these categories. It

would seem, thérefore, that we could more sharply define

the words flint, chert, chalcedony, te, jasper, quarts

e 6

/

for a more descriptive referemnce to ]..bbhﬁe terials and
yot kéep them im their properfoategories. On Page

/,

I have oonpuo;/n suggested outline /pf utm;w saterials

ontogoyt/and ;hl/ my be of some
h?(in material ty?ofp)@/ . ma ropruonts a stoneworker's

epproach to selection of ngnpnblo mn"bo:}iall and will be




)6

L’w*erc“'vra. M’\ml“ ‘Je“""b‘f S+M" 4."(’ N\ obten ﬁcés

When researching the stone-age tools, descriptions ef
Tihsne: 0 igvmipeal - R o WS ISR
R T 3 R e o AR 1 2 e s SR T PSR Y P |

B it 2 e R i

bt tUr Y- PR PTt RN O T T eI T T T T bbb ugebepu”
tPeWOTRTYE Technlques. This frustrating experience of
searching, in vain, for any pertinent information on the
relating of ninorali to technques has led me to conclude that
the student of 1lithic techmology would be better informed and
less confused if greater and more execting reference were
made to ‘the materials from whih the artifacts are made samb

= SR s »
m
Tema of reference _ﬁ be taken from an agreed-upon list

of simplified categories that would be universally acceptable.

I often find synonomous names being given to the same materia
for instance, slate being described as metamorphosed clay,

metamorphosed sandstone called quartsite, salicified sand-
lt&g called quartsite, hornstone called flint, flint called

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

L]
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Scetk terms$
When I -bwrdie in generalid@ms of artifacts and maderials and
want to encompass the entire field of adaptable working
minerals, I generally use the words flithic materials”,
"flint-like materials”, or, simply, "silex". These terms
covaf all the suitable, workable astone as contaimned in the
compiled outline. W.en talking to &4nd comparing notes with

Hint kr\OPP"S
other M-theodogtests, i.e¢. Dr. Francols Bordes, Dr. Jacques
Tixier, and lr.aono.Titnuo, we use these words interchange-
ably to cover the entire field of lithic materials. The
uborig%éanl, no doubt, had certain names for various minerals
that were suitable for stone flaking and the terms "lithic
materials®,"flint-1ike materials® and "silex " seem to be
understood upd acceptable to present-day tool-makers when
they wish to include the entire field of workable stone.
I have further noted in personal conversation and correspon-
dence with Bordes,Pixier and Tiﬁnua that we will often qualify

our material by designating sources - such as "French flint" ,

"Gran Pressigny Flint", "Swedish flint", "English flint",
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"Flintridge Ohio Flint" "Banish Flint", "Oregon Obsidian",

L
Idaho Ignumbrite®™, etc. This give immediate identification

of material and conjuri up & quick mental picture of the

/" minersls and the problems or bonus qualities conteined

therein.

Some European archaeologists have combined and grouped mest

of the working\gualités of stone and listed them under the

single heading of dex". The wogfd silex has the advantage

of unifying a single gro otropic materials, but the

disadvantage of not indicat by name, the differences of

character, texture, color/ etc. Td me the words Silex and

flint are -3n6nonoua, but I only make this reference when

\

aking of materials generally and not specifically.




" solence and, at the

- L4

The lgnger I examine the wide wariety of rocks 'aﬁtablo for

making flaked stone tools, the more I ize that we muat

agree on a uniform clt;?itf«i,_gu of 1ithic materiala. This

’\
N

<hould

u would appear that, ultimtely, 1t wwet

f have? categories W Wmhg,

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

A~
. Dyks uniform

[ to‘r

classification should, toe=—USEMSW, help in the study of lithie

technolegy. is hard to imagine that, in the future, a

dedicated archaecfogists could conscientigusly apply his

«

time, expand his energles to cover the
related fields of anthrigolegy, leontology, goology, bielegy,
soology, botany, chemistr ecular pixyaiou, automation,
ninoralogy, and many/ many otho_ fields of research so necessary
to co:nplo_tov the Hicture of this scidgce. The implement types

have a fairly uniform terminology in regard to form and,

L4



bk Basn with b medigid dytie Foly o
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Many mineral nemes for lithic materials reflect a consideration
of transparency, degree of conchoidal fracture, hardness and
chemicel oconstituante. However, to the igoneworker, these
attributes have 1ittle meaning because his 1ntoreat.1a in the
1aoq‘r0pic properties of the given material. Even though there
Q /y is a roiationnhip to 1no§ﬂropﬁaom and conchoidal fracture, the
. : (

i &Vp/k] final results when testing depend on the surface and the (con-
formation of the nnﬁoriul. In other words, on the same block
of goed nitorinl e variety of rlgkoa - flat, curved and of
various dimentions - may be removed, depending on how and wha?e
the force is applied. The thmination and shape of the flakes
are controlled by the desires of trhe person applying the force
and, therefore, do not always resemble the shell-like or
chonchoidal frascture. To accomplish a breakﬂpvn of the varied
minerals, one must approach lithic materials with the attitude
Tef Ancient Man who was uninhib1teﬂ in h}a analysis by his

ignorance of our modern terms of Igniocus, Metamorphic and

¢ Sedimentary.
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The “*eehedogbsde’ first concern in choesing working material
is quality of texture., Tye fineness eor oolrseqese of the
micro~cristallino structure of the material whem it was
formed will determine the texture., Opal, ocbsidian and

ignumbrites are exceptions., Opal 19(E;Fydrbga silica gelY with

for L yoleor
9\‘4 2 ew( I”{'at A -~

no apparent orystallography; while oblidid; and ignumdbrite are

fused glasses. Tye texture of the micro-crystalline varieties

determines, to a degree, the toughness and tenacity of the

material. The intertwining of the mioroorystalline structure

produces a fib¢rous character that resists the detachment of
/|

flakes by either pressure or percussion. The more coarsely
textured materdls have toughneas but their flexibility is
lessened due to the fact that the micro orystals have areas
of weslmess between them and, therefore, tend to ccllapse

before long thin flakes can be removed,

latform prepared on coarse -ntorialwyig;mqollgpqc'ﬁono

i e

o ~.

it 1e to work., Tye tougher the stone, Ehe\ggre difficult
e — \&: i

S

’JLJELi!nn!g\gg;ggggﬂgpd uniform flakes. The character

=

it
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of the stcne is also iwportant, i.e. boddingfﬁianesp ine
S

N
Ry rd

clusidoha, incipient cracke and titg;nii/;treasaa, etc,
%\u‘ o,

These will bd“ﬁi}qyoeed more fully in a later analysis of

individual naterialo;”tsut a stoneworker must be concerned
// >

with texture and character of méteriglo While color and

tranapargpd? will produce a more colorruiwindxpeautirul

~
s <

. 3 Vi ; perry | T ‘
teol, they are not necessary properties of#lithic ma@ba&alse
/ N \\

‘I would like to point out the differences in the multiple
N

typé&\of lithic materials, Each seurceof stone haqfdértain

s

attributes of which the worker is aware. For example, when

Dr. Francois Bordes end the writer were doing some experimental

/

flint working utabhp University of c;iifornia in Berkeley,
N .

#

"\\\\ /"‘
materials for our project were from many and diverse locations,
. . By v '

i.e. Southern France, Nortgiip France, Indiana, California (

(; locations), Oregoen 3nﬂ Idaho,\RgPrenenting seven widely

soparated,uoureog,/ Atter‘a(wook of whg?ing, the materials were
y £ : \\_\“\ w “

almost entirely u#‘li:od and the rosulting\Q?ray of flakes were

i 5

/ \

@eemingled in ome big heap. Yet if emy single flake had been
s : 2

; \
/ AN

oould identify its origin
s ‘\\

L7

givgﬁ’us - and this happened - we
%
without error. The point I am trying to emphasise is that

R
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after work with a given matoria;, MI

detsching a flake. \

) (]
The degree of luathh is used as a vtmi?m ‘}

e

£ 0 ' 7 [
flakers to the amount of force nece}n/fy to remove {

a flake of a ginn\digexﬂaon. Tyve variations of lustfs ]

[\\N \\’\"\ |

v feom glassy, waxy, greaay, satiny to dull, matt, flat, sugary,
fine crystalline, medium o stalline; coarae crystalline and

sandy.

Luw‘Q. s one of the most uaorul\\

Vw attribut 8 used 'by the Lwn in determining the workability




-

~%‘3P(u¢a 7
- ] s .

; of a given\material. The refrmstive index sf—aWaterial axso hus possible "*’

\

ot

\ . Ot

Y. -
weilie, degree oN {ineness or coarseness of 1lithic matessals,

Rl ST L aad
ey, " 2

Most sources of Mithic méneriala produce a material thét is identifyabie
through special qualities reccognized by tne stong ofker, He must - whgn Enoosing
material - delcrmine the homogep--ty of the”’mass and appraise the bext@re and
lustre of the stone and fit the sige of\the rough material to what he wants in a
finished tool. The myriad ¢f bright colors ske dvsiraﬁle, but color does not
indicate workabilit “‘ stone. In making an(apprai al of the flintelike materials

to determine piieir workability, one may firast tap the stone lightly to prevent
- / :

burising’and listen to the sound of the tappinge

| 2

ﬁﬁ/ When hunting suitable material in the field, + find the most satisfactory

method of testing<t drag ycur fingernail acpdSs a freshly [laked surface to

ail moves easily across the surface, 1

~ denote 1ts qualificationss If the fiRn

can assur the material is {ine)g-grained, or drags, then I pre-

If

sume the material to be Coarse-grained.
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j&ﬁtna stone gives off a dull sound, one san efpect undetsctabls

crucks, fissures and planes of weaknesd. However, I the stons

has a sharp ring, the chances arg’good tha: the material will

ay then renove a test-flake, or

ﬂd‘b«u&J

mine 1t further. If this deieraismes ths

be of wor 2 quality, Ome
cleave the stone t

meterial to be fr of crystal pockets, foregin deposits and

1nst#; then the worksr—assumes the stone will

shows the ri
lend itsalf well to the manufecturing of an artifact, The final
oute will, of courseyvdopand on the akill of the worker.

Somes material 1s a2till available in certain awlluvial

with new\sxposures. In these deposits of cobhlps, one may

identity, by »ramining the surfacs texturg/of the individual

stones, the material that will best Yend itself to fleking. £ 438

ona 1s not familiar witbh the naXure of the stone then appraisal

will be more difficult and/ testing of earh cobble would he

o

necassnly, Watar=wory cobiLles

as a result of podnding and relling in the water. However, this

roiling and unding, fortunately, gives & cl

of the{ss¢gne, The projections and irregular edges\ysceive the
proj =

greateyt portion of the impacts and sach time the stone bumps

\

'k

lose gread deal of thelr 1dentity

¢ to the workability
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examinaticn, one will find tha%, inp-re ¥, ea2h bruise $d

rotually a ne. Some are cbyicyf - others are vieable circular

just under the sur one will exanmire & well-used glass

marble, he will rea v ype ol scars 1 am referring to.

e

It is this ty in

“the

determinir

that 18 so importan

e vaefulness to the stone fla

SCATH
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/

Ynder certsil nditions, moisture will enter the ingipi circuiar cracks then

at low temperatares fregze and loosen the porticng”of stone vetween the cconese

The surface then Is similar te what we laugAingly call "goose bumps" or a mul=

titude of little exposed cones. Thij{cons-covered scarred surface is reminiscent

of the surface of the moons Thé recessed or sgncave protected areas cf{ten re=

ceive a polish from beinZz burnished without shock aga

st one another and do

not have cones., Ky these types of surfaces, one is able to identifly the cobble
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As 2 source of material, surface flnds are easier tc serure than

\ ’
\,
\

\

metevial #inds have

rith must be dug. However, stce surfsace

recently beenalmcat depleted by our present{rdy "rockhounds®

N :
and 1t mey take a ﬁi}lion years for a paw crop to weather out of

its natursl bed, we must dig. Imp"the Westerrn United States there

are many tertiary depositas of xtruesive volcanic rocks and it is

in these rocks; under’ certain naturgl conditions, that hydrothermsal

deposits o si 1da compounds are deposit in the vesic\gesy cavities

fissureg/ cracks and fadlt zones, These badn\b{\gecomposed

~

ere elso much scught after by the rock collectors, as &
Fouww 1w THEM

uEseskal

great deel of nhe?hnterial7xs considered as recious gematone.

o~

In mont axeas of this kind, & perscn wlll £4nd a few broken tools

made from this\material. From the s¥%e of the broken tools, the

eborigional stoneworker had ungénny ability in finding(the best

end most colorful quality massive form. Today, usually, a

deposit of this kind iseces under eix inches in

gs & basketball is a

diameter, and fipding & nodule as lar

rar@dy; a3 the bubbles in the molten lavg must have turst or

rizen to fhe surface before the lawm_solidified. The sphere of

s,



" thin material was

ﬁr‘u—r? J‘.:
sfilicioua material is a mold of the ¥e&;g\;§ end , i# founa where

it has weathered out, the surface of the sphere will be thet of
A

the wel< and noﬁg’ike & Wat®T worn cobble, After-6ne has besn 6DL
able to see g few gpecimans of each of.thexé types of formations,

1% 48 easler to tell the -itferencf////)Occasionally, fissures

and cracke will 111 with agay®, chalcsadony and jasper and when |

they westher out they arg in larpge tabular plieces i1dealy suited

- for the making of lafge bifacial tcoly. Seme of the ailex material

deposited in thé crecks and crevasses will form tabular pieces
of usuable/material that is of ideal thickmess for making thin

knives And projectile poirts, thus sliminating per wasion pre-

'eto the

for n ¢ When such material is available, one may com

y \
( \

tool by the

36 of pressure alone. In sowme instences, when this

ged, the entire surfece/was not removed by the

end a flag‘Lg'the original

pressure retouch.

the source of materk@l 4is difficult to determine on a finished

bifacial artifect if ell of the original surface rervoved. The )

flakes disdarded by the workman are then of more valiue determin-

locaticn source of the material than the finished artifact.



A

side of some of the flsakes will snow the naturseli sur-

—show the natural cortex

face(o! the material and thi surfacs wi

this

of the materim) and in

J
‘ was quarried,

from th

most cases; indicate whether 1t

ured from slluvial de

) its, veins or weathered
~

I, my search for good material, I look for the purest forms of

silica in & maasive homogenous cryptocrystalliine form(/' The

: Sl elpr él
type of crystallography is of utmest imporsance, The varkéty %

-’
Lo o/ ¢ ld}u}{c /)A/} ; — WM '
of crystalXii ton lilegc—&%em tn(’/\amorphouu Opal P

masgeive quartz crysta;‘ Twe® hydrodthermal denosition and satureticn
of silica charged waters altered many of the normally unusgfble
rocks to ones that are now useful for making flaked stcne implement=.
It is, indeed, fortunate that a large portion of the earth'‘s crust
18 made up of the combination of the two most plentiful eleme;ts -
silicon and oxygen, or silicon-dloxide. It 1s the cémbination

of this compound with not too common slements and trace-elements
that gave the stoneworker such a2 wide range of material which was

adeptabis for the production of flaked stone implements. When I

hunted for lithic materials, I looked for the flawless type of



-

Aoa’

stone of adequate size thiiiyﬁnﬁémhﬁﬁb sufficient strength -

e o
47 S g
= & without graln or

one—-that -wewld

mineral compounds aﬁaxelemante apd then steri breaking the
AN

N

containers at random to fq& hem diffuse with a layer of silica

compound on the floor théxigboratory - then sgubject this mese

to heat,6 pressure, and the other sonditions that produce stone.

The results q;/suoh an imaginary experdment wculd, in part;

/

/
L

replicate/jbme of the natural phenomena than haibtakan place on
.

/

the surface of the glebe, 5

/

e

A few examples of this sort of impregnation of silica-charged

watars ere the {ligation of b

and swampe, silis and
sands. 1 might ad ¢ of interest to note that some

forma

silica have an affinity for organ terial - possibly




arrxy of meterials used by the ahorigﬁ%%al

AW AT

trqe same 28 the chemical reantion - or attraction - of a

cotton string immersed in a satursated solution of-salt water,

Many cccurances \of flint are known to cofitain fossils, such
es the flints frem Tk and France. Also the

concreticnary nodules of XJouthern Indiena and Illinois ususlly

have a bit of ergaric fossil remains in the center. Some of

theae fossil the flint toola much to

cause imperfections 1i

™in of the worker.

T.e silica materials that 1 have used in my'experimenta to reproduce
prehistoric tools are similar, or the same, as prehistoric stone-
workers., Because my home has been in Idaho, 1 have-had to gather

the wa jor portion of my experimental materidls from the West with

small quantities b \ng given and serit to me from cther parts of

the U.8. end sbread. ig ha8d given me the advantage of living
in & sparsly populated-area where lithic materials were fairly
abundent, but I ve had the ‘disadvantage of not being sble to

study enopgh collecticns to perm viewing tnd comparirg a 1arger
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+het”
yeersti have rcamsd the deserts ln search of material, I always
A
2 ‘ A
found, upon discovery of a source of good rock, that nclent
\
\
man had\gﬁen there before me and had quarried out the same materis?
¢ \
his \
for thobr\goolso Further it always seemed that thé massive

\

\
material they left behind I, too, discarded and /for the same

\

reasons, 1i.e. fpperrootions in the stone, flaws, fractures, too

grenular, crystal\pocketnp etc. Finding af undisturbed source’
X \\
\ wd (of good material suitable for tools has/been a problem for me
since T first started my experiments/ Tne first materiasl I used

\

for fabrication were théxrejects énd cest-offs of the Indians,

\

3\

The disadvantage of using Egs.-offa was the irregularity of the

flakes and the short auppl-nk\$omohow I could never seem to find

massive material that gaite mntéhpd the flakes and cast-offs of

the campground. Begause of this, I\became suspiclous of Paleo-man -

\

\
altering some of/the flint-like materials. From this deduction

and further 77per1ment1ng, I found their sscret qf altering lithic
N
materiale /by the thermal treatment, which will %He discussed in

deteil An a leter chapter., Byt in f¥e beginning, I only knew r

that I was attracted to the cedt-of f flakes because of the

change in coler, t¥e shiny lustre and the sase with h their

discards «forked, During these years, I have visited many sources
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of material and quexyy sites and have yet find ona that was

N
N

a. -
not previocusly visited and\yorke y Ancient-Men., After taking what

was left over - after t¥e thoui&ngp-of years of prehistoric man

W working the deposits, I now have to coﬁbagp with the p{esont day

i £ s

7
alled 'aockhoundn " Because of

S
.

5 of good quiii?yn&&gzifl of sufficient

hunters e hobbists, there

size te produceany large artifactas.

7

Often I have heard reférence being made to a 1argolﬁy{§k biface,
; ‘\\\ y
(‘ irregularly surface-flaked, as "crude heavy bifece"™ or "crude

N

percussion work‘;\whereas in reality, the worker was a skilled
o : v

the presence of y control at all denotea\q‘lkilled craftsman,

/ ! B |

. 3
A stone kn&pﬁgr will always relete the quality 6}qurkmanah1p to \
/ £ L 5
/ N

A
the material, :
g be."hﬂ"“"‘

Becauso of th¥h close relationship ®f material and techniquey, »#

M : be aareful Yo _jodye Character of
1

we must conselantieutdparrrdr =Rt fyivep-nymeedes o
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LI AN TSt iee b T T H E SNy ahowepnda~nerl " .  The

quality of material plays & great part in the resultant

j¢9f flak;;;j\;gzﬁﬁaaa\pf the artifact, a
\\\\\\

/

(¥ the worker in deciding whe

y even have guided

not he could detach uniform

~al

.

flakes with p

sion, control and regularig;:\eifher by pressurse

Tcussiocn.

7/ ;\_/% LA f MM/A,( b orAgt / Le rt/fwm,//c ,Mf\ %

%ﬁortﬁin matoricls will aldow the plstform to collapao - leaving a
\ :

dull o& e = while others haven't sufficient strenggpfor flexibility

to permit making a long thin flake - thereby catishg multiple hinge
W
| \
and step-fractures. Personally, I canno

N

VN\J controlled preaau;q flaking on coar

do the fine type of
-grained materials that I can

achieve with finer, gkro closely-grained stone and, from the few

collections I have been aple to study, I have noted this same

L

type of material reqtfiotion.\\srerefore, I reiterate that we must

L J' // )
i Y
consider materisl in our analysis of tools, our explanation of

-

A 3
type, and §ﬁ3 study of techmology,
/.f'

S,
\,

s
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XINDS OF

CHYSTALINE M( S102)

Rock Crystal

Quartzites

Sandstones, Conglomeratoa Breccias
Bull quartsg

Novaculite

(2) «/W%W

CRYPTOCRYSTALINE QUARTZ (8102)

2A_

NON-CRYSTALINE

Chalcedony
Chalsedonic Rocks
Agats .
Rye
Tube
Fortification
Tortoise Shell
Mocha Stone
Scenic
Moss
Plume
Iris
Shadoew
Banded
Onyx
Sard
gﬁ:;:ﬁ%%;... f74@7Aﬂ4¢L@La¢/
Jasper .
Bloodstone
Organic Replacements
Castas
Wood
Bog
Alge, ets,

Flint

Chert
Hornstone
Lydianstone %
Touchatono
C’|"\C,@\W

(3) it

g

(8102) plus H20

Opal
Opalite
Silica Gels
Opalizod Wood
Bog
Organic Replannqnto

MATERIAL

(4)
IGNEOU3 ROCKS

Obsidian
Pitch 8Stone
Igninmbrite
Basalt
Ryolite
Andesite
Felsite

Do (5)
SILICIOUS SEDI lEHTé*—*

Welded Pormfible Rocks
S41icified Sediments & Clays
84licious Limestones

(6)
METAMORPHOSED ROCK

|
ir)/%ﬁi\)\abv&

Siates :
Fine Grained Porphyrgf%°Rocku

(7)
EXOTICS

(8)
EXPERIMENTAL MATERIALS

Glaes

Porselain

Jce '

Resin

Starch
Anthracite Coal
Coldtar
Gild}yito

Most solid non-fiqggouc materjals
such as bone, concrste, building
stone, etc. have a semi-conical
fracture.
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INDIVIDUAL MINERALS

Fellowing 12 a stoneworkeris general claasification and
description of the varicus lithic minerals useful, in

% :
different degrees, to the manufacture of stone tools,

(?fheae desoriptions will affiliate with the outline at the

begirning of this chaptari} .

7L /<A
There sre three main types of_é;:ht

Ef/f)//" ‘f‘) (L2 a W——/ L i Z/ /L(
o }é{.ﬂ, f Graiw Vis has s

The cryataAs detecgkble by/ﬁé@ T T

g
‘2

Vpiesf S po0s WP

o, 2: Cryptocrystalline Qﬁtrtzo Q&éétz with hidden
indietinguishable micro-orystales of the massive

homogeneous variety.

~— I

Theses three groups are by far the most common used by beth.

past -aé$$gggggpwstonoworkerso

No, 4: Igﬂ%%ﬁl Rocks/ This group if not a part of the quartz
farily, but, when available, played an important part

as a source of materdal.



¢ u \‘j }/@L(,D
Ro. 5: Saliceals Sedimentaries/ This group played a feirly

s ;7/&: 5,{ v A .f:Lr[ﬂ'f \@ /%//

fmportant part as a source cof material.

rwifinwmpfdn&

No. 6: The fine-grainad.uﬁﬁnaeapggggﬁ"

No. 7: The Exotice. Materials of nebulous and uninocwn

classification.

5
No. B8: Experimentsal materiels. Materiels used for student

demonstretions.

Cryathtlii& Quartr; The natural erystal form, easily recogan-
igeble, The use of this variety for_making tools is very rare.
Sources containing cryatals large enough to make tools of
a¢6quate size do not have a wide enough distribution to play

a major pert in the source of material. When quartz crystal is
used in the manufecture of flaked tools, it must be treated
differently than the cryptocryetalline varieties. Quartz
crystal is formed in the hexagonal system formed around a seed
crystal and;, at times, the gtoyth pattern of the crystal may
be oﬁuorved in what is called "phantom quarts®. The quglity

depends on the degree of homogerfty, the more tightly joined the



Ez

erystal. When this is done, the applieg/éorce will move the

3 o
groewth planes, the better the materlsal. Some vearleties cf
orystel have well-defined ax#s while others, like Brazilian
pebble, show little er.no growth'pgtterns; having the character
of glass. Most quartz crystals; however, do have flat planeg
of growth parallel to the sides of the crystal. In orde /to
p;sﬂgpe a good tool of quartz ciystal, it must be ?5 ented with

A /
Com axi.xqs the crystal - that is - the propoijg/ﬁrtifact must

1

N,
S

N

be parellel to-the flat side of one of the /4/:: sides of the

flekes across the growtﬁ\putterna théreby permitting more
ke /

Vs

uniform flakes to be detache v%ﬂﬁ the minimum of steps. If

S
this procedure 1is rollowod,’yﬁ:'r sult will be a thin, uniform

artifact. When the artifact is made om a crosg-section of

the orystal, the resultant tool will have 1tiple step fractures

because the growtly patterns will not allow a 1 flake to be
removed due to /the intersection of so many clevage\planes of
N\

the(growth gattern. The resulting artifsct will be A\Qck and
y, \

/ h N\

illorogﬁéd and no amount of skill can overcome the physig‘

/ , é
prop{;tie- due to the weaknéss in the crystal planes of poorl

<

\
ofilntod=nrt1factao
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Quartzites and 84licified Sandstone: From a stoneworkerts

point of view, there are at least two types ef quartzites -

dstone and 8ilicified sandstone.

the metamorphosed se

#®d and defined by eye, but when

detach a flake snd there is .

a/,(§;:;/21fferonco in their égrkn lity. The type of

quartzite that has been comented by chalcedony joining tho

granules of q rZz together ia=mu§§:§gﬁﬁer than t me taworphosed

variety. There is also a difference if the materiel is forméd

/}LL{‘ﬁm—f’

of breee%ateduitad 1nstoad of rounded sand grains,

\bagcciated silice cemented variety is the mest-desired because
\\ P

B
-~

1t will allow long, thin, well-comt

led flakes to be detached

while the mnteriiliéqypoae “of the rounded grains will not have

as much flexibility. The brecciated and the rounded varieties
e

1y to heat treatment\ltgggg matrix, or cementing

—

respond re

-

—~—l

medium, is chalcedony or a similer type of oryptoo;;?ft%llgo

T quérts. The metunorphoaed type of quartzite sppears to have been
: Y 476 "t o HIANBA | -

formed by heat nnd pressure until it 1s(§ulcanizedz)nto a dense,

compact mass with the bonding agent unidentifiable, This variety

has little or no response to the thermal treatment. A labdratory




1;3 ’7'
analysis of the different types of quartgites would, perhaps,
reveal much that would be useful in promoting a better under~

standing of this material so useful to the flaked tool industry,.

M;?Wﬁl‘" *«ff,e e 2 ﬁaw’gftwﬁx LI{&J Méﬁ‘fzf / }ﬁi/

o g ai K,
o pr @ - ?({M{j—_/’-@,) z P e 2 e i
ﬁ P SRS wé’(i A A /W‘M—AMW{‘—X'
cag Lo -—f‘é:'vruc Z‘/‘L F 7o ﬁ)‘lﬂ 2 pe ALl
gandstons and 0943_9!9~2§Cl' Hokemoyphosed sandstone has been

discussed under the Quartzites. Some types of sandstones can
be useful for -nking:thiok, heavy tools when the percussion
method is used but most of the material is not suited for
pressure rlaking. The size aﬂd type of sand grains and the
type of ;omonting material nature supplied when forming the
sandstone will have a direct relationship to the éuality of
teols produced. Binoo.sandatono has so many variations, it is
difficult to discuss them all. When one is making an appraisal
of sandstone, the first bonaidoration is texture - or the size
S MR A e L i joining of the grains wheather by
silica or calcium carbonate. A further npprt%cal would be the
sonorous t;no produced by striking the Qtono with a hammer. If

striking the meterial produces & mueical ring, it will indicate

good working quality, However, if the stone has a sound-absorbing

surface, producing & dull thud, this will indicate a poor quality
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material. The final tesat, of course, is to apply the hammer=

stone, Th ost workable sandstone I have f quartzite

or silicified sandstone from

—//

Conglemerates and Breccisas: Thelr workability will depend

on what materials the breccias and grivolu are composed of

and the quality of their bonding agont, Both must be pre-
dominately quarts. If both breccisas; gravels and bonding agent
hewve the same degree of homegoﬂYty and texture then we have a

material that is ideally suited

yfor toolmaking.

is the pogmatito variety

———

usually found in the colors of snow white, opa,ue /and 1s some

Bull Quartz: This type of §

COIQV(( }"()1 ’_)UV 7‘!(’)—“

ti-o- tsa-i-aod—wa-h-ttnmh This type of&ﬁé/ﬁ u.ono of /
the least desirable for meking flaked toola, for the fracture ;
is unrelijable and th§ resulting teols are usually thick and !
ill-formed. Much skill is neceasary to make even a very crude

artifact from this material. The edges are usually dull and the

surfece covered with step-fractures.

Novasulite: I have not had sufficlent samples of novalulite to

doacribe this material or fully describe its properties. However,
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fromw my iimited experience with this stone. I find it
indistinguishanle from many other mgt&rlalg used by the
aboriginals, The stmples I have are from Arkansaz, but they
AL~

may not be. representative of the site, ThHe samp : ve are

fairly *«ﬁrseatextured and would falliin the category of

WA
i S Y

goed quaiity nalicifiad sandstone ~~ However, W, H, Heolmes
e 2

L
| referen Bulletin 60,\describes novaculite as being the same as

cherts and chalcedonies with some having coler. At the present
time, I camnot attest to the workability of this materisal ;f

Per» ;-l— m e 1o e# """/
my samples are not cf sufficient size tc datexmire the flaking
qualities. Since the word ffjovaculite hase been'commonly used

? oo,
f"wm* )t tssec e
and accepted, ﬁ£o%t_hhnnamshon%d~be~aome mention, of-4t until

a furtrer study can be made to determine if it has qualities

that will distinguish it from other materiels,

Chalcedony: Ehﬁ%zéééigzgéQZiifﬂ is probably the purest form
/

5

JHEET .
& ) G S

of pﬁé sryptocrystalline . nerels. In its purest
form, it i3 transparent or semi-transliucent - resembling paraffin
wax, Traces of foreigh meterial end mineral salte may cause it

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

/
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Tyé é??oijcoior 1s the most commor - yellowish, amber, orangeish,
redish, and sometimes it is even a delicate blue or purple, It

-

is also found i? other shades and thaae'are‘given other names.

| ek
Agate is a varig atdd chalcedony with the colors arranged in
delicate concentric bends, frequently alternating with’é%ggﬁa
of opal. These bands often follow the irregular outline of the
cavity in which the silice was deposited. This appllies te
bqndedp fertification, ribbon snd ’thor patterns found in agate .,
Some of the varieties of agate are eys, tube, tortoise shell,
mocha stone, scenic, moss, plume, iris, shadow, etc, The veby
popular hobbyists called "Rockhounds” have many sub-titles and
many "ttes" to identify the various forms of agate and chalcedony
and I might adﬁ that they are surprisingly well-informed on the
sources of these minerals both foreign and domestic. If the
stripes and layers of chalcedony are horizomtal, it is then
called Onyx. Chry;€2f::f4;; a green chalcedony. carnoliun
is the orange-red variety, or you might say a "rust color”,
Sard is the brownish red, sardonyx is the same as sard, but has

the alternating white banda. Chalcedony is found in many and

varied textures which relate to the fineness or calrseness of



e g
c:ystalllzﬁtionf The type with the finest micro-crystal
structure has a waxy lustre and, aftér heating, the 1lustre
is almost glassy. Py3sibly this variety contains more moisture
for, when it 1is ﬁ:ﬁit:; treated, it requires more time and care
Juving the heating and cooling off period., It Sas a tendancy to

ar
oraze and crack gewe easide than the coarser textured varieties.

Of all the materials I have worked this type of chalcedony has all

ey

the attributes desirable for stone flaking, particularly procioioni

heat~

preasure rlaicingc After retv*v&ng-thu-vﬂurmut-treatmant this v=a

variety is often confused with opal by thoao who have never
attempted stone pressure flaking. The banded varieties of
chalcedony are not as desirable because of the changes of texture
betweenfhe bands and layers. Chalcedony is the primary material
or constituant in the formeation of all the eryptocryetelline
quarty famlly rocks. When this form of silica fafiltrates,
riila voids, blends, infuses, is absorbed and combined with
other minerals and their salts - there results the wide range

of silicious materials useful for wmeking flaked tools and

artifacts.
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Jegpér: Jasper is tre result of a combination of chalcedony
and argillaceous sediments or residual clays with a
simultaneous absorption or infiltration of the two, Frequently
the clays will shrink and leave oracks which will f4111 with
chalcedony, giving the material the appearance of being fractured,
but, actually, the cracks are well-hedled with the chalcedony and
& homogenous mass is created. This type of japper is a good
lithic material and the chalcedony-filled crackes only add to
the beauty of the’;rtifact and do not 1np;de the workability
of the stone., Jasper thaut is green in color with red inelusions

~or spots 1s normally thought of and referred to as bloodatone.

Oreen jasper is opaque while ohp¥;§§;izzz is semi-transliucent,
. 07
Actually, green jasper is only an impure form of chryig;;:%2§%£2*¢L’

~ Jagper may occur in verious colors, the iron salts in their
different valences producing green, red and yellow material and,
occajxgonally, all being represented in the same sample. It
would seem that the opaque or impure chalcedony should be ollaaeg
as a jasper regerdless of colorol The workability of jasper is
thg sameé as chalcedony - both baaing their degree of workability

on the amount of impurities and the gquality of texture. Most
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varieties of jasper can be auecessrully'nltered by the thermal
treatment. I have found only two exceptions to this rule -

one ig a iyzg;emgrainad greenish typs of silicified clay from
Tunisia wgich was given to me by Dr., Jacques Tixiéro By eye,
this varved material appeared to be no different than other
similar types of this stcne, yet, when sudb jected to heat, there
was no apphrent'change in the teiture or the workability of

the stone. Yet we find that the early people of Tunisia worked

vrae ’krd‘ ,C

this material very successfully. Another®example of an

veadbopadie 15 seme—dtecver] material called "Bruneau Jasper®

from the )&olite at the bottom of Bruneau Cenyon in Southern
Idako., This jasper is much desired as a gemstone because of

its very distinctive patterns and was also mesh used by Siaer

men
aborigional Jamer in that area. Th!‘;;rly man was able to alter

8o far
this stone but, te=de®®, I have had no success with the thermal

treatment of thias material. Perhaps, with further experiments

and an analysis of the components, we may determine the

differesnces between varieties of jasper. It is apparent that
S?‘ontwo-'&ﬁ

e past liédhedeptwrs had 2 greater understanding of what

constituted 1ithic materials and the longsr I attempt to

y
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increase my knowledge of the 1ithic materjals the more respect
I have for ancient man.

odirarl, @0 mpPesad
Orgenic Replacements: Organic replacements an vewmedty SR

) %
< ) |/ >
[ Con o

of members of the oryptocrystallino-g;;:iz family and have been
much uvzﬁized for making flaked toel implements., Here, again,
chalcedony plays the most important part es a replacement agent.
In the previous paragraphs the varietiona of chalcedony are
described, 'chalcodony is, by far, the most common material
deposited in volds left by the decomposition of organic sub-
stances and the dissolving of certain minerals. Casts are the
total replacemeﬁt'of the original, without indicating the
internal structure,and they will show the external form only,
Replacements may preserve some of the intermal structureu One

of the most common replacements is wood Sut thers are many others
such as pa;m roots, aquatic pilants, alge, bog material, shell}&‘
bone, edes Th.:materia:t.zeﬁsually quite distinctive because
of the different species represénted and can ﬁaually be identified

by tracing their sources, wrtoirwortvibteneore=dttiinaniatisombhert

AQ_ARAMPTIEY  TREXTABERCKHE XRouadtxf oo x 4 mmt f e xk A yx rasat ik ghx
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When wood casta, replaced by chalcedony, ars found in sedimentary
Qave ¥y S

rockas they appesar to finer micro-crystalidtsedsen. than

those similarly replaced but found in lavas., This causss me to

wonder i1f the sediments in which the wood ias found may play a

/’/W 4 //% € 7
227 ,.¢ part in determining the crystallization that takss places
///é 1 I 27 AL L@»'{r;f o é?/)—/)—t’ f‘(l// sl
B e o Rk o
/ 5 (2 < % .'"i{ = (ﬁ ".‘L f“' ’/Ct} " itk :
7,ﬂ' 0 Flfint-Like Materdals : lint has a wide rsnge of forms, textuhgs,
j [ ‘: '
ﬁ,yﬂ*;ﬁl colors and occurances and there are those whe usually consider
Vet
/L-/ /-f d ) \
(T e any hard, tough stone to be flint and generally consider most |
N \
f arrowheads to be made of flint, It appears that there are three ‘
5 v !
| (¢0\' predominat¢ forms of flint - the chalk flints, the limestone flints
i : ‘

and the lighter-colored forms, called chert. It seems to be a
common practice not to differentiate between the silica forms [
but to group all crjptocryntallino forms of silicea under the

one name of - 8110:.:>For research and reading clarification, it
would appear there is a need to distingui;h between the many
varieties 6: this material to further clﬁrirj and represent

the inherent qunlitigo of each source. This would better

oltnﬁli;h a relationship between the workability end character

of ;'particular flint, as well as its geographicpg distribution.



There ars many paradoxical differsnces in flint that are ?ét

4

entingly understood even by the flintworker. Outwardly, or by
visual lnspection, one flint may appear to be of t exact

nature of that from a different site - yet, whex subjected to

\

the percuesigk\:éthod of detaching flakes, At does not respond

well, while for pressure work it will rgepond admirably. To

>
x

cite an example: Rec&h{xcorrospdnd ce with Dr. Francois

o
Bordes informed me that he \had pecelved a supply of flint from

\
N\

Sweden. To quote Dr.Berdes "This #s beautiful flint to make

blades, works also fine by preasur§\<guntronted - but it is

get after the heating. To date, I can find 1little or no agree-

=

*

or simularities of chert. Thoro appesrs to bo mucg%gfsagreo

vl P WM

EH K a2

ment among the prominent students of mineralogy on the differences

nt .

tr
as—+to—the definition «~ some define chert as an 1np&¥e flint, ’auxh‘)

vhile others maintain that flint is an impure ohof?oﬂ Others iﬁﬁfﬁﬁf?

1 0/’

argue that chert and flint are the anme[ﬁ Again there are those



=

/
/

who belleve that chert is pre ‘Gambrlan and flint is after ﬂ\g_ ,('."
I

e
f o chalk formation. Some use as a oriberiqothe d4fferent b

/ S

‘degrees of transparency or translucency to determine which

| s7and _
annh ! is flint and which is chert. Others use form as a
/ ,‘/' '/‘ ’

J MOTY 7 oﬂ.wa,,- maintaining that flint forms in nodules and chert
[ 8 /

in seams or blanket veins)' Some bese their decision on‘W\eolor

—————

\ basads -~ declaring the dark colored material to be flint and
\ ;

the light colored to be chert. Even among stoneworkers there

N
'\ is disagreement, fheir oriteris being the workability -
S
- Y declaring flint will work better than chert, when,actually,
U\ : y :
g\
\\”‘i it emly represents a.degree of quality, The homogernsty and
j § texture of both flint and chert make them indistinguishable
\3 and there 1s both good and poor flint and good and poor chert.
\ 3 It is the degree of texture of flint or chert that determines
B 3“ ;
“{ W quality, workability and sharpness of the removed flakes,
\% V

sed the quality of flint on the quality of wor

= — L 2

= _

2

assuming ¥hen beautif ’;Jrociaion

quality saterial does work

better and produsce precis flaking, but this cannot be used

S, &



. T
Lor

as a basis ef judging the quality of flint, for one may find
a good quality material poorly flaked which is just the result

of an un:k§1lod workmen, This may seem to be qiscordant with
\ | ’
my plea to f\lcto techniques to material, Hb‘ovor, this is not
\ / 1
the case, Poor material showhg skilled ahd controlled surface
N

techniques does 1nd1cato good workmanship. Good quality mntoria}lL

!

\
\

maceddad skillfully ihfked alaO\de tes good workmanship. But

we cannot reverse this ‘wocq& ;‘nd assume that any 6?2%%ﬁ?§
\

/ |
showing controlled work d /$to good material for we must keep

in mind the Yuma tnotqy'or inding good work on good stone

od ‘\tprlnla and good mork om poor stone
J’terial. \'6 wust also keep in mind that

and poor work on

and poor work %? P

there are those who 96 not recognize thermally trentod-u-tcgiii

and they may be it#Qing this heated &Fone and oalling ft'good
J \,' y
£1int whereas ty/oould actually be an inferior stone f@mproved

‘163+' A \ ‘
by bhe—smermal/ treatment. When we do find poor work on quality /

~ stone then I/think it is safe to assume wd\are viewing poor

/ \

workmanahf? unless we find, on inspection, that the worker

was merely preforming good material which was lntor to receive

the refined techniques. One can relate techniques to material



but ws cannot relacs , wa have

the iii/pfsr f the

>

fiint - sometimes called green flint, dehydrated nt and
Pi‘%renog,

hydrous int, It is common knowledge that whgn lumps of flint

way as workable as freshly mined masses /removed from below the

froet leval. Also continued exposur//é; sun and frost will

naturally erette expansicon and c-’!raotion that will, ultimately,
ferm craok-g planes of weakne ﬁnd internal atroiae: that are

undetectable until one attea ofmake a flaked tool. However,
the smaller the pieces, fhe greater their ability to stand rapid

/

» I find that the\ flakes detached by

{
VV\/ changes of temperatury

dpoiont Man are ag/easily worked by pfouur as the newly mined
¥ /7/@"’}'"2/ L AT
material, Howeyer, thias factor may be pertinent to only certain

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

/

is true pdéltho more cocarsely textured flints will allow more

/
expansion and contraction than the more finely-textured flints,




A 3O
For example: I have had a plece of OraJ?maslgny flint which
was colleoted in 1937 by Dr. H.,C. Shetrone and given to me in 1940
that I recently made into blades and artifacts. I have had this
g/w{/ material stored for these many years in an unheated building and
L
yet, after 28 years of storage, it was still flawlesa., Recently,
Dr.Boardes and Dr. Tixier sent me some fresh material from this
same loocn*rnd comparison reveals no differences in workability
or}oharactor in the fresh samples and the 3Shetrone flint which
was stored for some 28 years, I do not know how long it taﬁna to
' o e S bl
dehydrate flint buﬁ v
dadieebe—birt dehydration of—Sttwt=1s ~jndosdr a 1ong pasd—s1ow

 process.

An additicnal test of the merits of hydrated or dehydrated flint

U is brought out in the alteration of flint by the thermal process,

@m“'“, whler, 1964, ) : A4
_ o I heat the flint to 450 degrees F. for at least

” W ( twenty-four hours, After that lemgth of time the flint should

S \

. @i“;ml | have been dehydrated. The purpose of heating the flint is not
X [ g H iv__ . t}"/,/' .

i3c 5;/£5 remove the moisture, but to aneal the stone by changing s 'é?

/ ~ erystallegraphy, -nking,the flint more workable and producing



& sharper edge.on tools., After flint

heated

and cocled, it .glassier texture whibh increases

e

the ease of flaking ability whe bﬁipiééiﬁ?é or percussion,

On the otnher hand, freshly mined saturated flint would have

additional strength because the water filled voids between

the micro-crystals would then transmit the force from one

micro-crystal to the next and, at the same time, prevent com-
pressiocn of the flint, thus dampenlng the force. Leaa force
would then be required to detach a flake in friahly mined flint
than in untreated, q.hydrttod flint0 This peculiarity is more
noticeablo.whcn one is detaching bladea}rrom a4 ¢gore by per-

o

cussion.

bough moisture content appears to reduce the brittleness
‘and make the blades slightly more flexible. Personal conver-
sation and correspondence with D.. Jorgen Meldgaard of the

: some of

National Museum in Copenhagen rovealed/tho Eurepean thinking

on freshly mined flint. Meldgaard has worked véry cleosely with

Andres Kralgh, a akilled flintworker from Jutland and, together,

they wrote the bbok "Mand 0g Flint" receiting their experiences



o

and (deas cn the storekrapping technicuaes cof Demmark. Bscause

pf the beek, they conducted aome tests with Danish [iint under
/ : ;

7

controliled labtoretory conditions to determine the absorption of

water by {lint.

//f”/’E31n
=

01 water

t will abs

~

rb§ is conse and Mr. Xreigh was c¢i the

mined flint was more desirT ¢ permittred

.04“' opinion that fres

itrol than the surface verfety,——

St
R

To further illustrate the different varieties of flint, P might

»/

County Indiara flint £ ough the courtesy of Dr. Raymend S. Baby

of the Ohio State Museun.

reterial had weather out of lime-

h rust streake>~as a result of bheing kit

stone ard was marked w

by plow and fileld tcols in ™re farm tililing »t Bordes and I

agree that 1t was one of the best [lints in its



TN |

natural state that we had sver worked; responding pzﬂl to f
either the pressure or percussion methods,end ¢could see
-+ e«‘f'm erj.

no reeson to alte the thermal medked ¢

VARFES

This pmbertady must be \of considersa

this material by usi

® age, ag it had apparently I
1aid on the surface since (t ather from the 11mestone, This

would, therefore, seem to substantiete my theory that one must

consider each individual material Bgparately rather tham judge

its workabili?;/iooording to wheether it is freshly mined or

surface c/géhydratod or hydrated., Tya many \locationa of flint

: Fas 943
and othér materials each hewe-thety own charact

Those who have worked flint will agree that, in most cases,

e —

just under the cortex the flint is of a finer texture and is

easier to work - that is, greater control may be exercised in

removing flakes of a desired and given dimen@ion. When one lnrf
- a5

making—an appraisa® ef the formation of nodular flint, he will

observe that the cortex is the surfase of the nodulq,aae—OhaQJE}

s

&t 18 insufficiently mineralized, or partly impregnated by the

silica form of chalcedony, and #& not a dehydrated flint,'iho
i
I+

corbex will be a combination of the silica and limestone, or
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A

siilca and chalk, dependime on what metertsi the concrstionary
nodules of flint were formed in. The-ohsarver will ROLe—tis-em.
“Aen e flint nodule is formed in a bed of limestone or chalk,
upon—eieaning, the center of TFE CYOXASH halves will
usually contain a fragment of fossil organic material. Around

W A«V‘
this organic meevdsdmicro-crystals of silica witd form con-

centrlically if the asilica charged waters eontinusﬁto permiate

the deposit of chalk or limeatcne.

Awwm_fm growth of a

pearl in & shellfish by the depositing of nacreous material on

v a cuibble

2 plece of irritating substances,

However, the development &nd growth of a noduls of fiint has

no divisions between the layers of silicious material if it is
of good quality. Often one may notice a change of color in the
concentric deposits resulting from different amounts of absorbed
mineral salts, or a different mineral taken into solution by the
silica charged waters. When S werk T wudhitled nre forming close

to one another they may join. Ths joining of several will



- —— g
s <4

result in some Interesting dentorticns that rasemble some of
our modsrn art forms and sculptures. The continued growth
and joining of nodules can, ultimately, make a ledge or

blanket vain of flint,

\
!

| ‘ 1 (. _,1.-—» \

In my examination ofifhe cryptooryntallinefqungtz family rooknv1

I have noticed, on occasion, that the cortex is made up of

sommon opal and under the common opal there is a c¢hange from

the non-crystalline to the micro-erystalline and between these

two there is a combination of both, The texture of this portion
_ with &

of a nodule is W semi-glasayy greasy finiah much prized by the

stoneworksr.

Good quality flint has most of the attributes necessa for the

preduces a flake wit

quality of toughness, pe @ to create a platform that *

will withstand the neceasary pressure percussion force withe

out collapsing, thereby permitting & wide thin e to be

detached withdnt breaking off short which causea step-fractures,




.S

Flint has a resistance to"end sheck”, That is, when the blades

are removed from core, the shock o 6 proximal end of the

fladke will be tranamitted to diatal end of the fliake, causing

blade. This, I

& rebound of the masgs) resulting in a dbro

think of as asticity.



There is consideratble veriation 1n the texture of flint and

,\\

the finerxtextured varieties are the most desirable for

flaking. The\cocarsar-textured flints not produce flekes

with as sharp en e er-textured flintsa. The

edge of the flake can as sharp as the degree of

exampigi\: non-crystalline material,
such as obsidian sAd opal, wht;1::ii;i;‘::9a flake removed,
a o

will break to the last molicule or toainf}n{ty, while nt
.\‘ :

micro-crystal size.

N

will br to the last micro-crystal, producing €n edge with a

dimpaitive saw effect. A flesh wound madé by the sharp edge

of flint is slew to heal, as its arse edge bruises and

destroys the tissue cells, while obsidian and opal sever the

cells and & rapid healng cen be expected. Generally, the
¢’f%u/
e the owp® and obsidian

flint cut will al leaving & scar - wh

cuts will Heal more rapidly and leave no eca;?\\\

In reviewing the many dicticnaries, encyclopedies and
publications with regard to materials, I find little or no
information pertaining to qualities of flint, which is so
useful to the stoneworker. The best definition is probably

(e )
that found in Dana’#™Quaztz Family lgnera;?“ - "Flint is



-

.. SYW
neariy opegue with & dull lustre and usually grey, smokyébrown,

or brownish black. Tre exterior is often white from/e migture

pf limestone or chalk in which it was originrally imbedded. It

o~

'4 ') ;
{ A )
oY

btflkl with a chonchoical fracturo,'yieldin; ‘ sharp cutting

edge ‘and ﬁence was easily chipped into gfrowheads and hatchets."”
Dana slso separates flaant from chert By stating that chert is
lighter in coler than flint and g;at flint ie in i1solated nodules
while chert\is in beds. When the toolmaker removes all of the
cortex and the color has bsgn leached and bleached by exposure

and, possibly, patimeted, a problem has been created meking

it difficult to dis guish the difforeno; between flint and
chert. The materyal 1vont1ricagion of a finished Artiract is
indeed a much pore difficult problem than the i1dentification of
material at Ats source. It would appear that for the purposes
of identification of lithic mnt;s}v s that limestone flint,
chalk flint, chert, hoinatone, tydian stone and silex can be
grouped as a unit for their quelities are primarily the same,
yet, when the desire is to glve}g pin-point.doscription of a

certain flint, a more definitive dcloription'nhould be given.

For purposes of i1dentification, present day mineralogical terme



5T
should be used if their meaning is not synomous and the
mineral constituants are diesimilar. A bteakdown of the
individual flintgthat have 1hdiv1dual characteristics could
be useful 4in determining their aberiginal source and the

trade and migrational routes.

It may be well to combine chalcedonic rocks and flint in
one mein group - as flints are impure chalcedonies. Twey ere

both of the massise homogenseous oryptoﬁﬁiystallino varieties.

of quarte,

”ITQQuidwilko_to suggest a poseible method for determining the

differences between ehalk-flint and limestone-flint that could |

e S
..,
W».

be useful in an -pprnisal of the finished artiract when the /'ﬁ

materisl source in unknowng' When flint forms in chalk beds it

JEIRSSSSRSIE S s /
/

48 a purer form of silica than flinf formed in limestone. I
N4

VR 115N Sl APE e R

a type of silica knoyiﬂiu\3halgedony end the spicules and

P \‘_

(»

10" '
base this .t?%i-agg\gt\th. fact that chalk is a combination of

J____——~ —— e e

\



;. S0
would produce & purer form of flint (silica&) than that formed

in the limestone. Igmestone 1s mede up of caleium carbonate

r\\\“\ v

B ..*"/F‘
and the combination of calclum carbonate-¢nd chalcedony would
o g

. e
o

result in a combination of ”ggg@f;aimilar materials. The

W,‘,«V

amount of calct::/g}pﬁsgz;e contained in the flint is, no

doubt V:}:}lfl', but the amount could be determined by

-

L b /f(
laboretory analysis. Under most condttio.ﬁ the calecium

S

N
carbonate is more unstable than the s
ey

B

e

ica. This set of

o

oiréumstance;\hax have bearing o

e

el
izetion that takes plién\}n

the type of microcrystall-
e formation»or a flint nodule.
This may account for the fariance degrees of coarseness
or fineness which have & direct bearing on tﬁENtexturo

of fiint. Tests of both flints firom chalk end limestones may

show cggnéon in the structure.

It has been known that under certain conditions certain forms
of flint will patinate more readily than others. By sxamination
of the meterials in the formation of flints, one may be able

' dent,f |

to denotv a difference in tre unstabls elements contained in

one that is laoking in the other. The amount of CO2 - or



|

cerbonic acid - in association with worked fléken or tools could
dlso have a direct bearing on the rate in“which the patina hay
be formed or the depth to which £he patina will pemnsetrate. Ome
will note that the Lindemmeier Folsom materisl has 1little or no
patination whi;o worked surface material from dther sites, of
no apparent great age, is well patinmated. Unti%l'a more
exhsustive atudy is done on materials, no conclusions may be

drawn, but this may prove & need for further experiments.
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Opal - Non~Crysta111na%§fGroup No, 3 is the non-crystalline

varieties of quartz. It is in this grcup that we have
precious opal, common opal, opalite, diatomite and the
vario;EPE::1aoemonti of ofganic meterials, The chemical
elements are a combination of silicon dioxide and water in
varisble amounts, Opal h&%&ng-a higher water content thgn
\(/ the oryptocrystalline varieties of quarts. Opal has a
hardness of between five and six on the Mohs sc;lo of hard-
ness and can usually be scratched with a knife, It is ohe
of the few minerals that 1 non-crysta111n:2:zg%%23228352>
and is found freguently in yngizf%Zr O%titttitg masses
or as a replaement ot wood or other organic matoriclo_.lt
varies widely in color and appearance and has a resinous or

waxy lustre. The color of ppal may be white, yellow, brown,

red, greem, blue, grey, blnck or any combination of these

N 175 OPRCUNEE

“oolors, Dpal 15 the most brittle of all the qﬁﬁfﬁh&y

e flaked by the

minerals;, thin edges opal can sasi

pressure of the finger rich display of

-

colors 1is idered a prooibus gemstone but, becaus




£
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£
(3,

1ta rarsly, played little or nc part in the toolmaki

afe to say, then —CThat wheu cne sses

/
lndufifz://lt b

¥ an arrowhead made g g-quality variety that it
v

sidered as pseudo.

may be

laﬁy typoa'cf opal are easily 1dentifﬁabie due to their
different physlcal properties and chemicanl constituents.
Some of the varieties are; procloué opal - that showing a
brillient display of blazing colors; fire opal - that with
the quaiity of reflecting fire-like colors; giraascl -

transiucent and blueish-white; common opal and semi-opal -

that having many'co;ors.but without tﬁo tiremiike rofleotibna;
sacholong - that which 18 opaque and peroolain:white; apal-agate -
opal of different color shades, sometimes banded; jaspopai -
opaqus because of the iron salté and éther i@purltioa; wood opal -
opal siiica roplaclng.the substance and structuﬁo of wood;

hyalits - a very pure form of op#l associated with volcanic

recks and occuring in glase-llke concretions: fiorite -

siliclous sinter; tripciite - comsisting of silicious skelatons

of diatomes., .
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[ pal-is not A particularly satisfactory materisd or maxlng

duze of itz high water

s
large {laked stone imple:

content, it is a very table stone—and rapid temperaturs

changes and efposure will result 1n doh'dratlon, the.

. matefial to criifwiff_ififi:/)The surface, upcn drying, will

R RS e mE

resemble a plece of glass that had been heated and suddenily
chilled, causing a multituds of 1ittle intergecting inscipient
fissures and cracks, yet the p&bce will retain its form, How-

"ever, upon tapping with a hammerstone, the opal will sound

nollow or respond with a dull thud before it disintegrates.
This character is distinctive only to cpal and could well be

used ac a dlagnoatic feature in determining opeal from chalcedony.

.

This orazing end cracking makes surface opal almost invariebly

PRI S

~a

. useless lor flaking.
\»“\n\n\Kr ¥ i
froot line may be worked artifacts, if the work 1is

Opal 1s often confused with heal-treated cryptocrystalline

~wverieties of quartz because the lustre of the thermal~treated



materisl very clodely resembles that ¢ opali. After the thermai
treatment , cryptocrystalline varieties 4o resembls opal, but
their nardness remalns the same., Opal, of sourse, i3 a softer

atone and & hardness test 13 ono mezns of determing which is
; T AT——
r\_/

Because of its non-

heat-treated material and which is opal.

i

i T _ﬁ_‘_/ L GORD L g
cryatalline structure - a quality which opal

obsidian have

in common - opal brea rp edge, It 1s this

t molecule

quality that allows a f ® to terminate to t

thereby produeing an edge with greater sharpness than that of

f )
tal razor or any other varisty of quartz,//Because of this

_—

}}/edgo, a flake of opal can be very useful as & knife but, duwe to
O/f’ 1ts brittleness, it must be handled with a delicate touch.

Obsidian 18 much mors desirable ss a lithic material bacagggw

BRI OE e

: Vi ' :
it is not as fragil as opal. /In sphse of &tas brittlen opel

is the most eaally flaked of all materials - permitting very

long minute flaken to be nimum of force. 1Its

quality of the

e

/:JF;:;;s unfortunete that cpal has the tendency to oraze upon
g 2



denydration, for this Jlimits the size of the artifact that

can be produced from this materisl,

Artifacts made from opal are scarce and when is found with the
lustre of opal it is more 1ikely to be of a heat-treated crypto-

=]

crystalline varlety of quartz rather than that of opal or the .

non-crystalline type of qutret%&LTo avoid confusion jyhen

determining the kind of meterial; one can resort to a few
simple tests to differentiate between opal and the heated
eryptocrystalline materials of quartz., First, opal can be

scratched by a knife, Benind gl 4o muoh 1ighter by weight or

/
one can compare the specific gravity;-cgird, oﬁal is unlike
oryptoorystalline quarts in that it is soluable in alkalies.
For instance, one of the onyx varieties of chalcedony, or
bended agate, may be immersed in an alkaline sciution and tha

layers contuining opal will be attacKed and disabl%od, leaving

the layers of chalcedony unaffected.
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Common opal and semi-opal are the only varieties of opal
that are useful for making flaked tools. The other varieties
1listed above are of littie or no importance tc the lithic
industries. However, there appears to be a need for further
research on the combinaticns of crystall;no and ndn-cryataliine

varisties of quartg,Mer I have, on occasion, found materials

M)V/that appear to be combinations of jasper and opal and others

¥

U

& combination of the varieties of chalcedony and opal. Tnese
[ 4
in

combinations are well suited for tool-meking we they lack the

high water content and, therefore, do not readily crage or

crack and are not as brittle as the purer forms of opel.

It 12 ﬁjr;mcommbn for opal to replace organic meterials, the
most common being wood, bog and other vegetable substances.
Some of the opal replacements are remarkable because of the

fidolity with which they roplaoo,vwith minute accuracy, every

cell and feber of former materials even to such an extent that

the original species may be determined. The replacements may,

on accasion, be of precious opal such as those found in the

VirginiValley in Northern Nevada. Howesver 6 it is the eomﬁon



68
opal, semi opal, jasper-opal and the agate-opal that are the
most common and also the most useful for making stone tools.

]
Th{fosa#lizod bogs yield this type of opal in mores massive beds
by replacing the stems,6 roots;, seeds and leaves of wew extinct.
flora., These beds are now found in sedimentary deposits as

blanket veins. Opal replacements are comnon where volsanic

a“haa rapidly covered the organic meaterial.

Opal, as a gemstone, has been recognized and acclaimed for

some time. Most of the early material came from Hungary but,
today, most of the precious opal comes from Augtralia. In

the United 8tnte§ 1t has been found in Nevada and Ideho., I
hnvo exaninéd the deposits in Idaho and Nevada gnd find they have
one unusual quality that might be useful in determining their
aource. Moet of #ho material - as well as the chalcedonies -
from these deposits and to some extent in Uteh has the property
of fid\roacing yellowish greem, indicating traces of uranium
salts. How widespread uranium 1§ I do not know, but, 4{f it i»s
reatricted to these hree Btates, it would help pinpoint tho

sources of opal and agate. The opal probably contains a 1little

_ 'nigher content of uranium salts than the agate, and some of the



op&l has the property of phosphorescence - that is, after
the tlack light is turned off, it will still glow in the
dark. Opal is very eaasily flaked - it has a high degree of

flexivility, probably the highest degree of this particular

phyu cal property of any of the lithic materias. m

»o other material, opal requires little pressure to detach a
flake.’[;;reroro; it iy an interesting practice material as

the flsking can be scontrolled and long narrow flakes detached.

group No. 4 IGNEOUS ROCK3
Some wvarieties of igneous rocks are useful for making flaked
stone tcols, the most desirable of this group being:

1. Obsidian

2, Pitchstone, a courser grade of obsidian

3. Ignumbrite, a welded volcanic tuff,.

4. Basalt, n.type of extrusive volcanic rock

5. Rhyolite, a light-colored wolcanic rock

6. Andesite, a volcanlc intermediate betweéen
basalt and rhyolite in composition

7. Felalite, the name used for both rhyolite and
Andesito when & more accurate identification
is impossible,

’:jff?’ ~No.,1l Obsidian: A voicanic rock consisting of lime or potash

and silicate with alumina and iron, usually found in connection

with feldspars. It has a glassy appearance and is six in hard-

o ~Comebosds ¢

ness on the Mohs scale. It 1s vitreous in nature with a(gonical ) i
|

4
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fracturs. The primary colicr is usually black, but it is

sometimes red, brown, green and or variously striped or

mbttlad in a combin&§1on of these colora. Tye striping

usually 1s a result of the flow structure of the obsidian,

Some obsidian has thé quality of ty%ideaconcoy exhibiting rain-

bow colora and other varieties have the quality of chatoyancy,

showing & gold and silver shneno. Both irridescent and chatoyant
// obsidians must be oriented to the proper axis to bring out this

beauty of the shooﬁo The early people of Meso-America were

aware of thas sheen and seemed te prefer this quality for the

! manufecture of their pOI,thr.%_fij:::E»Obgidian has all the

ualities and properties necessar making flaked

much re joicing

Glass Butte, Oregon and this material; for

there is no monotony i e endless varie of swirls, bands,

golors, 1{E;_gggggns,aad—ohatn;agn;_and\ig\lgihipdood9 & delight

o8 less force to detach a .

obsidiean

than the cryptocrysta quartzes and it ually well

for &4¥e percussion or pressurs methods., Its only drawback is




TE

its limited strength. The cryptocrystalline quar

stronger and not as brittle as obsid! However K the

:

kes mors than compensate for the //

diffefgpz‘/g;;woon the two materials. %—/

r— PR (P RE, B PR R L

CWN/ sharpness of the o

The scurces of obsidian ars not as widely distributed as the
chalcodonlq ro¢cks. Since &t occurs in regions of vulcanism,
it vas widely used in the Western United 8States, Meso-Americe,
8outh America, Iceland and, to some extent, in the Mediterranean
area and in Africa. It was employed in the manufacturing of
cutting implements, tools, projectile pointa, utensils and
mirrors. Thers are multiple grades and kinds of obsidian
relative to workability, charagter, and color an& these dif-
ferences can occur in the same zone of wvulcanism. In the same
volsaneo, different tempsratures were reached which resulted in
the produstion of different forms of volcanic glass. The high

temperatures produced forms of oriatobalito and tridymite,

Fs

(L
45k) /5/{ sreating small aphnroq%%i hin the material with & readiating

~ spokelike structure and this is called snowflake obsidian,



a!

iy o3 “ b H - -~ ¥ 3y ) - . > . - . ) -
/-‘111‘;.._ alal ontains thess spRNetuiitas Che ghrusLure ia
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1l an infertor grade, | A great

m—————
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weakened making this material

deal of the obsidian in the Yellesowstone Park area contains these

spherulites, miklng it unsuiteble working stone a " one must first

delete these imperfections and, thersfore, only /small size

tools can be produced. There is also a diffsfence in the

: LR
texture of variouy obsidians from the same /site. The courser- ’

textured varipties have less atrength and, therefore, are not

vitreous t

e

as desirable as the mo 8. Tne 'age of the

obsidian is aleo a factor in its wygrkability - the older the
obaidlan, the more internal stredses and strains because the
by trying to regain a

5

crystalline form , making tfhe older materiel unpredictible

molecular structure 1s unbalapce

01d glauss because of/its brittleness. An ei{:fle of this |
phenomen® ™ n naturé 1s svident in the obsidian'found in pearl-

ite beds, Often it is(so brittle from internal stresses that

one cannot remove the surface by grinding on a lnpidayk<?eol

without ailmost exploding the obsidiaan. Much of the pearlite is
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sp of the exfoilatad ¢bsidian, Areas preducimg this

sgargh

ores dua to the

en I speek of ¢ld and new (

|

/j ‘ ’// : i ; s e el

i
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‘;Nb e presont time, the agp is only relative. The length of

time roﬁuired for a change in composition 18 un However,

)
Gy
T
=
‘{»

The difference the strength of oid

|/ ( that whi { 18 in situ.

.

Gens Titmus, Hemry Irwin and owee®’ did some toclmaking work
at the 61..33 Butte end Burns o beceme very aware of

o detach a "lake of

the additional emount force required

£rom @ piece of Burns obﬁidlah and t cobbles

similer a;ze

found at the Glaass Butte site. When atruck, the Byrns



o

Selt Iakeg City, Utah; the Weatern slope of the

74

chaidian has & regonance. that 14 unnoticap:e in tioe Glé

Bytte material., Until one ia able to mental y calculate and
:cmp,nzﬁgz\ﬁg; thés differerce in todfhress and homogenity
Ny

and allow fer the in the force necessery to remove

flakes of equal fention \i is dlfflOIJt to change from the

Some of the sites from which I have obtained obeidlan for

axperimental purposes are: the Island of Sacrifice near

Vera Cruiﬁgxgg;ou; Teotehuacen, Valley © xico; East of

N,

Magdelena lé&@pe; San Bias, Mexicyj\ Glass Butte, 6 Oregorn, )

8ilver lake, Oregon) Nortnwegfern Nevada; near Cederville,

Cglifornie; Coso Eot 8ppings near Little Lake, California;

Californlia; Fish Iake,

Glsss Mountain nopthwect cf Blshwup,

obaidﬁn south of

Neveda; Cleapy’ lake, (alifornia; Snowfla

Tetons, Idaho; |
Swee*ﬁ”idaho; and Owyhes County, Ideaho.

Cﬁ o u}14ull AAcﬂa;kA.-éL*ll .ﬂdﬂféwniibon ¢===-;Cu&m
.&r“‘“"L" ' s
Barney Reeves, University of Alberte and lLeslie B, Davis of

the Horthern Montana College are doing research in the obsidian

& X

Rl oo o PME b o, Bt
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nydration procedure Thedr ecvnclustiorns should be a very
impoertunt contributicn to the Professlon for dating and
compiling sourcea of obsidlian, and could ne further uwseful

in detsrmining themigretional and trade routes of the

aborigional pecoplies,

Obsicdlen requires a differeut working technique than the

cryptocrystalline varieties of quarte. Wpen working obagldisn,

a softer haymerstone ie uzed to prevent ihe shatteping and

cellapee of the\striking platform. It 18 als9/necessary to

use more care in the\preparation of the pXatforms to insure

their withatanding the nedgsssry presdure or percusgion force,

When working obaidian, the shosk st be dampened with more

care and the force must be d¥rected toward tha center of the

mass more cars™ully., AlSo the support s more-critical and

greater care muat exercised in holding the stone belng

worked. Becsuse/of the fragllity of this materia), a refine-

ment of techhilques is necesgary when ons changes from flint-like

materield to obsidian,

\



No. ¢ Pitchotone: A wvariety c¢f obsidian with & coerser

texture. The edges of the flakegare not aa sharp, the
platrforms crush more readily those on obhsidien end

irad to remove a flake. I believe

ut, generalily. the qualities are similar.

; 1 ] lilf

No., 3 Ignumbrite: A type of voicanlc rock eaally confused with

. // 1
sbsidisn, It 13, however, a welded volcanic-tufffand brecoiasé}

=

Tre tuff and breccia is produced by igneous activity origimally
by being discharged fromvvolcanos in the form of ash made up of
(microglaaanliko>particles with he seme quaiitiea a8 obeidlen.
';he tﬁrf from a single eruption may cover thousands of square
milgs and, under certain conditions, be altered until the glasa-~

like particlea are joined into one homogenecus mass. The stone

thus formed has an outward appearance of cobsidian. Upo

examination of a freac numbrite will oxhibit

rous imperfections for, when the flake 1s being ed, 1t )




and these impurities leave a roughnese on ’,ha. {lake, Ignumbrite
is usually black but may be red, brown, blue or a ccmblration of
these coiers usually in blended bands rather than mottled and
‘there is sometimes evidence of signs of breccilation., Ignumbrite
is always opeque except when broken to a very thin edge which
permits a little light to be transmitted and the thin edge will
shew tiny granules. The most accurate method of determining
whether it is ignumbrite or cbaidien 1s to examine a thin
gection under a microscope., Ignumbrite 1s commonly found in
L}va , -

place as a ledge or blanket vein] When not in place, it is
usually fouﬁﬁ ir alluvial deposits as rounded cobbles which
have a-cratered surfaece caused bty their being brulised against
the other gravels that make up ths aliuvium. 8ince éhis'
bruieing h;a set up planes of weakness on the exterior of the

cobbls, one must remove the outer surface before these ignumbrite

cobbles can be worked.

Whern ignumbrite is used for tools, siightly ‘



(78)

different techniques wmust be used then lLhose appli

cbsidian. The edge etrength 12 not as gpéat as obsidian,

20 more care must be 1 iseatig the preasure tcol, and

edge fracture.
When cne becomes ac?o ial, very fine narrow

controlled precision flaking accomplished. Ignumbrite

favorite meteri atent

congfituted tuflf,

No, 4 Bagalt: Ia a form of extrusive derk grey, dark green,
brown, or bla;k lava, either compact or vesicular. The compact
variety of bssalt is the most suitable dspending on the degree
of coarseness or fineness of crystallizaticn of the material,
Basalt has a éualtty o? toughness and the resistence tc end

shock - an 1mportan£ factor when the finished tocl is to be

subgected to rough usage. Ttj‘§§EE:2iEEfy—vux%upod_hahalzis\\‘




vitrgouns types of

materials., When\working basalt, a greatey’ amcunt of control

must be exercised to make pressure akes of uniform dimenticns
beceuse of the increaged amount/of pressure necessary to detach
a flake and, at the same\tyme, prevent the flake from cocllaps-
ing. One may expect t¥e flakes to be much ahorter and more
step fractures thad when working a finer-textured material.

Pressure flakes artifacte of baselt may be expected to be

thick, uangtched or slightly notched, stemmed cr lanceolate,

and;, 1y rare cases, preciasion flaked tools with sharp edges.

¥o. 5 Rhyoltte ® Rhyolite iz a 1light colored form of lavg

basically of the same composition as granite, but cooled more

rapidly. The more rapidly cooled - the more vitrécus its

nature. The more vitricus the rhyolite the more suitable it




is for making flaked implements Sources of the finely
textursd rhyoclites are not particulerly common and, because
cf this, they did not plsy an importent hart as 8 source of

good materisal. When rhyolite 1s found with a minimum of

phenocryats, it cen be a very satizfactory stone for the
manufacture of flaked implements. The colora of rhyolite
range from white to grey, pink, red and purple. T.e glassy
rhyolites may}be flaked by either percuasidn or preasure and
well-controlled flakes may be detached. Fine quality rhvolite
may be compared to good quality heat-treated jasper and

chalcedony in degree of workabllity.

No. 8 Andesites: Andesites, because of their greet abundance and

variety of color, texture and mineral composition are suitable.
for certein type artifacts. They are, in general, darker thanm
rhyolites gnd‘the dark grey coloriis comnon, They are
transitional on one hand into rhyclites - on the other inte
baaalﬁau Their freshly broken edges are translucent when held
in a bright light. Quartz phenccrysts do not occur ir andesite.

(a distinction from rhyolite).

W e R e S e e e e e S



81
Because of the wide range of constituents Utextures and

cortained minerals the degrees of workabliliity is relative

ki

\

to tre homogen.":y and texture of the andesite.

No, 7 Pelsite:Y It is difficult to discriminate between

rhyolites and andesites that_are dovoiq of phenoorysts,
meking it nescessary to use an elastic, noncommittal name.

Por ;ho light-colored rock of this class, 1.#. thoss which
are light to medium grey, light pink to dark red, pale ysllow
to brown, purple or light green ratheér than dark green, dark

brown or black, the term Felsite 18 convenient,

Rpyolite; andesite and feldsite are almost as difficult to
between

define as the differences ef chert and flint, When these

materials are made intc artifacts or found as flakes and dis-

cards, 1t i1s even more difficult to define the material than

if the meterial's origin is known and its geological occurrance

interpreted. To reiterate, the more finely textured, the more

homcgsneous the materiasl - the more reedily the material lends

iteself to being made into flaked implements. As & stoneworker|



e

I can only attest t¢ the fracture of these materiels - the

Tinal snalysie will have to be left to the mineraicgistsa.

£

- Group No., 5 SILICIOUS SEDIMENTARY °

No. léoldedJng‘m&ble‘ rocks: The impregnaticn of permiable
rocks by silica (Chelcedony) can alter a semi-porous materiazbiﬁ/l/
into § rock that can then be shaped into aatiafﬁcbor; tools

either by pressure or percussion. This permgable group of

rocks 18 indistinguishable from their unaltered gounterparts
except that all volds aro.rillod and molecuies are welded into

one homogeneous masas. Rocks thus formed may be altered by the

thermal treatment and are well suited for making ébqna implements.,

No. 2 84licified Sediments: The introduction of or the re-

placement by silica into types of sediments such as clays,

s1lt and sand partioleargggfindefinite mixtures and proportiona
may both f111 up pores or voides and replace sxisting minerals,
These silicicus sediments include mudatons, claystone, slltstonse,

shale, and argillite, and muy use still cther namea to dis-

tinguish the many different colors and textures. Material



(¥3)
3 o = ature 13 usually Jound in- ledgsa, Ll iet velns .
in tailus or in alluvial deposits. Type silisicus sedimentary
rocks uré uepajly in tabular form often with varves and
bedding plenes. The sedimentary weterial having clevage or
bedding plunes closer togetner than the thicknesa of the
proposed artifa&t 1s undesirsble because the flake will foliow L
the l;n; of least reslstance. However, i{ the bedding planes
are of approxlnstelj the same thickness as the desired tocl,
much thinning wmay bo ol;minatodc Thin slabe may be easily

shaped intoc a variety of tools with a minimum of effort; and a ,

alight loss of material.

S8ilicified or opalized sediments can often be confused with
metamorphosed sedimenta, The metamorphosed sedimentes are

usually alate and shale wi'h well defined clevage planes so

closely spaced as to make the material unsuiltable for flaked

lmplements.,

Wha the texturs is fine and the silicificetion is complete,
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this typ? of sedimentary rock 13 yeee adequates for most
flake? atonﬁ}mplamontsn It hag heen widely used and played

an important part as a source of gcod material.

No, 3 8ilicious Limestones; Limeeﬁdnea.containlng vardable
amounts of sillcﬁ lend themselves to the flaked tool industries
in different degrees, depending on the ampunt of silica con-
tained in the material. Tho calcium carbonate by itself is

much too soft to reault in a sharvp cu?tlng edge, buf a com=-
bination of &ilicious materials svenly distributed in the

mass can make ﬁa'nble material, The greater the amount of

silica - the more céﬁtrol one has in detaching flgkoso The
replacement by ér the introduction of silice into limestone in in-
definite proportions contributes to a w#ide array of texiLures, col&rb
and mineral constituenta. At the time of dépositlong the
limestone may have contained silicicus skeletons of diatoms,

thereby increasing the cilica content.

Limestone wi high silica content can be usel

£ools adaptable

not neceasary. 8ilksious limestone 1s very difficul prosgsure



percusdion. | ‘ I'e < 45 mstsesril la comparable (o

banall

4 workability, texture and tougnuéws

No., 6 Metamorphosed Rock: letamofphic rocks include all rocks

which have formed in the solid state in responée to pronounced ¢
changes in temperature,'pressure and chemiQal eanvironment which
takss place, in general, below the surfece of weathering aul
sementation, This process by which cbnsdlidated rocks are
altered in compoainiun, texture or internmal structure by heat,
preésuva andlnew chemical substances are Lhe principal causes

of metamorphism - generally resulting in the devslopment of

ugefui if thgy hav & 1ities necessary to mgkb flakes that
coutrélled by pressure a;;\;;;Eﬁﬁsiggb lDue to the
normal coarse texture caused-bytt&n aeparatio; of the in=
div@dual mipgrala, the metamcrphica do not play a grea! part
1a stone tool making.

No. 1 Slate: z4al used

Slate has bYeen & fairly common

Eh

for tools and ments but they are ususT .alshed by

grinding. However, the initial shaping can be acoomplished
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by uging percusalon and pressure.

No. 2 Find-gralned porphyritic Rock3: The mecamorphosed,

2 R e R e /L
<3jff~grained paéﬁffffjfjfﬁa-porphy:itlc rocks nave been used

to some extent bLecause of tne lack of better material. Due Lo/

the intersecting planes of weauness, one can sxpect only 1ll=-|

formed, thick tools with am irregular or dull edge.

GROUP NO. 7 EXOTICS

Exoti¢c materials are those that do net readily fall into any
of the foregoing categurles. T,is class 1s merely to provide

space forr the unusual, the rare and those that need the

assistance of a specialist in this type of mlaneralogy.

GROUP NO. 8 EXPERIMENTAL MATERIALS

No. 1 Glass : Glass is the ideal material for experimental
work in the mechanics of fracture. Glass haa lsotrophic
properties (having the same propertles in all directions).

the same propertles as obsidian-end It Tesponds

{f foroe., Both



materisle for asfudying fractures for they leav
figgures, wundulat ge fractures, the

erailures, the flak the platforms and the bulbs
of fofoe well defin

the mechan of force ufed in manufacture than will more

c35p5§§; textured materials.

and even consistency than found in natural materials and the

‘Man-made glass has a uniformity

imperfections are readily detectable.

the experimenter is the I hat glass requires much lesa |

ng force than the oryptocrystaliine ail;:zbw Even t

aboriginal people chose glass as a preferred erial for

glags tools have been fo f the historical sites
in the Americaa - it wa Australien

e

d a great ma jority of the experimengi\ngg\py

aboriginies -

(W
g

re worked in glasa.

Man-mede glass is variable in flaking quality because of the
different formulas, manufacturing methoda,; and coloring

compounds. When one becomes f{amlliar wih a certain kind of

glass,and continues to use the same quality very satisfactory



to work with natur“i»ma&gziiiii

ever 6 that unless one is

resuits may be obtained . If one cannot obtaia the deaired

—

™ :
resuits when working with glass it would use.is

S

"~

a to attempt

e
T, %
a must ¥wep in mind, how-

ng this wor

continually, the hands
¥ \N\
will become very tender until the muscles are hardene

calloussas are formed.

(Glass as an experimental material is easy Lo obtain in a
?\?\ ] . Z

| \\\\\ / o
variety of shapes, forms, colors and composition- An excellant

e

B

b
source of supply in 8 Archasologlcal

tes of the future,i.e.

the city dumpgrounds - here ma found c0ld cream jars, pyrex

~

No. 2 Porcelain; For the study of fracture and comparison

—

I

-
with the nat;;iixgggraeratextured sto ; porsslain may be

.,

used as an experimental 1 for the fracture of porcslain

i A (\"*-u._%\‘w\
r to some varieties of qui?bu\t\c, #owever; Ly




in qua lity sultable for [leking That which has b T Tired

at 8 nigh temperature is the best working material, such aa

disocarded high volitage tra ssion line insulators and most

poroelain bathroom fixtures. This materid 8 very good for

persussi;

practice work and better grades may even be pressure

No, 3 JIce:  Ice can be useful for clas

of the frecturing of flint-

participantz from injury from flying pleces of natural material.|

No. 4 Resin: Resins may be used by students practice pressa-

ing off flakes and to 11 cores, etc. for determin-

P

ing the nature of

P

Ko, 5 StarkB: Starch has much the sﬁfgfphifzzz;r as resin

and micro bledes nli:fi:iffffgg:;gfirzho tip of a lead pencil. |
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N0, 5_7 and B8 Anthrasite soal, cold tar and Gilsinite

are also materials that ¢an be used to show t

of fracture. is list is 1inco e and thers Ere perhaps

many other substances a 1ds that can be used for

leaboratory demonstrations to show how certain

ds react

—

to applied Torce.
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.02 aore axtensive uce
ti-tbe—future. It Ls not the purposs of ths writer to burden
the profosslpn with an analyals of every &crap, diaaard'and
flake but only to point out some of the propsvties of lithic
material that ha ve signilicance to a stoneworker. This
apnpalysis is moanf to create an 1ntores§ in thsﬁmatarial used

aenliéo

¥ and to project some cf the Leetmses of

lithic material‘ herb—a Pe=80-NeCL B HAI -l uolmakg_gb It H=my
LA WMM&WML&M “r7

hopoJ!EiQAtho scraps of stone found in campaitos and on :
AMM%%L/LV?Aaf”*ﬂb/yng‘ﬂuZEyz ﬂ”ézz%?A
professional digs | asmarme&aang than just a scrap

of worked flint-like materiel and that these discards may some

day help to complete the picture of the past.

A suggeated list TS=padmlis for appreislng materialS'm I
follows:

i, Material, On pdge _ is & compiled list of wvarlous

-

kindas of l1ithic materials including some seven groupas
and sub-classes. Thé 1list is far from complete and

inc¢ludes only those materials with which I em familiar,
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Miceralg Minerals arve made up of mazy. mapy ites and
et ——

the complete 1llst and breakdown wi.ll have to be left to

the qualified mineraioglstws,

: rof oA
Chemical Compoaition: Tris represents the porpoticn, the

—

arrangement of and the relation te)tho different elements

/

and compounds inveclved in the materials useful for the
flaked stone industry.
Refractive Index: This index is an accurate method of

indicating the reflection and abaorption of light in sollds.
The refractive index should bs much the same, as terture s
/

degree, however, texture is only relative while ths refractive

index has & numerical value. Various minerals may have different

light absorbing values that would have no bearing on
texture.

Qo;?r: Color is en excellant aid in the initiel sorting of
detritus,; debitage, flake spremblages and accumulations qf
material rejects discarded by peoplie of the Sione Age.
Qertain distinctive colors do afford a key to the poinis

of origin even though he textures d¢ not always remain the

seme o



€., —8Beurte; The importanie of waterial «cXrze hag deen pre-
}:J¢|‘y diasunsed., Thecharagter of esternal flakes aﬁd
discards cen contribute much information regarding the
source (also see No, 15 Cortex)
D(}eographlcal Area: The geographical arsa deals with the
a,&*" sanial distribution of waterial from known wuerry sites
and the tfansportation and trade routes of certain(special)
meterials, If the distribu;ion 13 great, it would seem %o
indicate a material of special quality for the flsked tool
industry.
1 Geclogical mcurﬁr/ioo . Geological ocourS’noe can be useful
when the material 1s found in place., Certalin afttributes,

types of crystallization, textures, colors and quallities

may be the geological nature in

x

e
which 1t was formed. Ty.e finding/of a deposit of ueable

MW

material ﬁnn will do—much=toWo T A e

M
identification of ¢f material in question timn/fa flake found

on the surface.



Laght Transmission. ITidght transmission ilg an igportant

X /

o 4

% /

4
fds 1\ fylng feature deing useful in -‘mf.e‘:mxnfng itne
'\ _ /

coiors By a transparency rather then 744@f;** light.

one=ue2§fijij{/;Lﬂ /y/ihicx 4§%ég;;ken te

), RN

0"‘7(,2,_-/
a sparp edge - thna—he&&:&t to«&td a brignht llght be—will -

u;éi%%Zéii ses thé\dogroo of trénslucency as well as the
, /

23 tht the same time. aidAn reveanling the structure which may

be characteristic
i

difficully to de

0 that partisular material. It is often

(rmine the differerce between ignumbrite

.

/ opaque, or has a very wmeven distiry




‘ ' No. 1C Texture; Teaxtive 1s the mest important key to the

-r'it'can be

sion - the sharpness of the

its degreo of texture,x(f;; finer the texture, the sharper the

flake, Tecola made of the flnentextured material are useful for ’ |

chtting soft materials such as leather, flesh, cordage, etc.

(73 . ]
The finer-textured materiaisée also ldeal for pressure flaking ‘
and where a.sharp edge is needed for inives, vlades and pro-

jectils points. For tools that will be subjected to rough

usage , & material that has a coarse edge will be more

1%14%&@23§§ZZZézafgzaé£ZZ%»¢ééa weced aa 521&&4&t2§%é? dkﬁﬁ! ’
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;,a\ima.,t.o.y as 1t has more tougnness, An Allustration of
tho\Q1f£eroncop of a sharp edge end & cofirse edge is the con-~

varaijk\of a oryptocrystailine Juarty by the use of thermal
\. :

3
e

N ~ . PR SARSIE Y 3
treatment \ For example: Agate irn/its naturasl state has an
%

irregular edgi}é?izio irreguls iby‘&gzﬁleaulﬂ of the size of

the micro-crystale. . In its/natural atatoy-i* na’ much toughnego

\ 4 5% 4 M% ¥ m)
well suited fo§qdril K ) '-rfoxatora aorape s ani utho;_tools

/ e
o U 1
wh L-4s uynnecessery-t0 Tauove

/,dewf pecltd ") AT

=56~ exfremely sharp/but rather sue designed to

N
| \.
withstend twistiyig, shock and generel severs treatment. How-

ST

i /- N 4
ever, if a thih, well-fofmed knlf%?,witﬁ\a razor edg;;/ia needed,

/ 3
N\
\
N\

/ .
one can be made from the seme plece of agate i 1t is -f4ret
N\

altered Uy ."u_".;zfﬂ\\\;‘heat treatmenl Irom 1%¥ original form

to a mg ter‘/y/that hae a vozy sha:p cuttiA;\;EEE\an i3 easily
7
press r:/rinkpd, Tye sharpness of the edge will indicete a fine

texture while the rough edge\will indicate & coarse-Lextured

material,
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q¢§€iraeu of stone that only the ntuneerkny/cf the past and
&\ /
\ /
& few present day experimentors car fullg/apprccieten It is
]
\ : s /
ope—oitte paradoxical thin%f/that-erc ot entirely understcod

-

\
The reafﬁtance to end shock 1s more
\

\

Aoticeable in the techricue

of romovinh blades from a core for ome finds that certain
. ’\.

\

| ¢ » :
materials can De compressed when struck by a hammerstone or a

\

\ .
bnget and will\then expand without breaking the blede. Some

materialas cdo not ve this/resistance and ,when a blow is
delyered at the proximal/end of the blade, there seems to be

a transmiseion of for th {oby cauging bresksge. At present,

\‘
X

this resistance is gonfined tzhsertain groups of materals and

this i appurent?ﬁ due to the intertwinirg of the microcrystals

/ :
of the cryptociﬁstalline greup. The jualipy of toughness is .

directly assgé;ated with the resicstance t
u
’/ M . *«\\\
prevents platforms)thet receive the impact of the blow from

/

collapaing. Flint has this quality, but 1t is not' found in

_shock and this quality

volcanfc glass. Of all the minerals I have worked with, Nephrite

S O



Jade heow the greatest reslistance to zhock and is the tough-
eagt. Jade 48 not in the list of lithic materisls because it
is not one of the stones that can be flaked - it is mentioned

only as & point of reference. 0 & the quality of

X :
No. 13 Elasticity: This is¢ the prope cr ability to return

to its original form wh the force is released. It ia this

related to end shock - the sbllity to recover
<3

N
~

quality that

{ . N
without fracturing. Elasticity 18 included to avoid any

possibility of confusing this meaning with flexibility.

No., 14 Ffexibili&xi This i3 & texm meaning the quality to be

bent - or pliancy - or not being stiff or brittle.” It is this

« \\
quality that allows & person to control

gulde & flake over
a curved surface. If it wes not thie property of flex-

ibilty, there would be convex or doubiikqggvox artifacts.

S

5 have different degrees of flexibggityu Heated
o 3\ \\

Dyfferent mater

cryptocryitalline minerals and volcanic glacses have thia
flexibility to a greater extent than the coarger-textured minerals,



It 1o d1fficult Jor Ope not familiesr with stone worging to
"~ /
TS

fully waderstand>~dnisg property, but a flint-knapper can

/

control gha/fiexing to an &

L2
~

/
5 LI
No. 15 Cortex: This lnﬁizatnxégzg/exterior surface of the

maas hefore it has been shaped into & tocl. Most materials

ing degree.

have a natural surface layer that 15 sometimes sufficiently

distinctive to be useful for identifying places of origin.

Cortex is used to 1dentify<§ho'natural or unfliaked surface of

materia%)uaotul for tool making. ZExamples ure; the partly

\

silgified surface or the incompletely mineralized exterior

of nodules qr masses cf flint whether fro;'chalk or limestone
deposits. Thebbrulsed, atraided or naturally polished materials
found in alluvium; glaclal till or naturalily transported
deposits; surfaces fotainihg the impressions of aavities,

voids, {issures, c¢revices and joints where silice-charged

Qolutiona may be deposited cr the externanl surface impressions

left by organic materisls that have decomposed and their voids

or casts replaced by silicicus materials.
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¥o. 16 Eomogpﬁttyy Denotes materia].jlaguuch the compcsitigh

and the physical state are uniform throughout. Consisting of 's 2 \

iderntical or closely siMmilar material which may bs a single

ture whose proportions and properties do not |

\

substance or a

var Y “
No. 17 Heat Treatment: Whereby silicious materials are sub- B
Jected to the controlled thermal treatment by—man and are, ﬁf

therefore, artificially altered,by man/to change their original el

gtructure to one that will lend 1tself more favorable to tho

production of certain stone implements. This process will be

described more fully in & seperate pmticile. ' jt |
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