




























































































3lae " Crude and Good Work

An example of determining crude work and good work can well be cited by a des=-

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

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

crudely-worked, random-flaked artifacts,

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

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

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

well=-controlled and




























































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

the old story of the chicken and the egg.

There has been much written about the behavior of freshly mined

sometimes called green flint, dehydrated flint and
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hydrcus flint. It 1s common knowledge that ﬁhen lumps of flint
containing water are exposed to the elements they will be in no
vay as . ..0i8 as freshly mined masses removed from below the
frost level. Also,contlinued exposure to sun and frost will
rnezturally create expansion and contraction that will, ultimately,
form cracks, planes of weakness and internal stresses that are
tndetectable until one attempts to make a flaked tool. However,
the smaller the pieces, the greater their ability to stand rapid

changes of temperature. I find that the flakes detached by

tncilent Man are as easlly worked by pressure as the newly mined

Fom

material. However, this factor may be pertinent to only certain
types of flint and much material still remains to be tested. It

rve that the more coarsely textured flints will allow more
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expansion and contraction than the more finely-textured flints,
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Opal is not a particularly satisfactory materisl for making
large flaked stone implements. Because of its high water
content, it 1s a very unstahle stone and rapid temperature
changes and exposure will result in dehydration, causing the
material to crack and craze. Twne surface, upon drying, will
resemble a plece of gl:ass that has meen heated and suddently
chilled, causing a multitude of 1little intersecting inciplent
fissures and cracks, yet the pgkece will retain its form. How-
ever, upon tapping with a ham:serstone, the cpal will sound
heollow or respond with a dull thud before it disintegrates.
This character 1s distinctive only to opal and ecould well be
used as a diagnostic feature in determining opal from chalcedony.
This crazing and cracking makes surface opal almost invariably
useless for flaking. However, opal freshly dug from below the
frost line may “e worked into small artifacts, if the work is

done before the stone has a chance to dehydrate.

Opal 1s often confused with heat-treated cryptocrystailine

varietics of quartz because the lustre of the trhermal-treated
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meterial very closely resembles that of opal. After the thermal-
trestiment, cryptoerystalline varieties do resemble opal, but
their hardness remains the same. Opal, of course, is a softer
stone and a hordnesse test is one means of determing which is
heat-treated materisl and whick is opal, Because of its non-
erystalline structure - a quality which opal and ohsidian have
in common - opal “reaks to a very sharp edge. It is this
quality that allows a flake to terminate to the last molecule
thereby producing a edge with greater sharpness than that of
any metal razor or any other variety of quartz, Because of this
edge, a flake of opal can be very useful as a knife but, due to
its brittleness, it must be handled with a delicate touch,
Obsidian is much more dusirable as»a lithic material because
it is not as fragil as opal, In s; 3o of tts brittleness, opal
1s the most eusily flaked of all materials - permitting very
long minute flakes to be detached with 2 minimum of force. Its
quality of flexibility allows the worker to gulde and bend thre
flakes with less effort than is exerted on most other materials,

It is unfortunate th:at opal hus the tendency to craze upon
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Opai has the property of phosphorescence - that is, after

the black 1ight is turned off, it will still glow in thre

derk, Opal is very easlly flaked - it has a high degree of
flexibility, probably tre highest degree of this particular
physical property of any of the lithic material., In relation
to other materlal, opal requires little pressure to detach a
flake, therefore, it is an interesting practice material as

the flaking cen be controlled and long narrow flakes detached.

group Na. 4 TGNEOUS KHOCKS

Some varletles of igneous rocks are useful for making flaked
stone tools, the wmost desirable of this group being:

l, Obsidian

2. Pitchstone, a courser grade of obsidian

S. Ignumbrite, & welded volcaenie tuff,

4, Basalt, a type of extrusive volcanic rock

5. Ehyolite, a light-colored voleaniec rock

6. Andesite, a volcanic intermedi-te between
basalt and rhyolite in composition

7. PFelsite, the name used for hot' rhyolite and
Andesite wren a more accurate identification
is imposcsible,

No.1 nhsidian: A volcanic rock consisting of lime or potash
and silicate wit* alumina snd iron, usually found in connection
with feldspars., It has a glassy appearance and is six in harde-

ness on the Mohs scale, It is vitreous in nature wit: 2 conical
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fracture, The primary color 1s usually black, but it is
sometimes red, brown, green and or variously striped or
mottled in a combination of these colors. Twe striping
usually 1s a result of the flow structure of the obsidian,

Some obsldian has the quslity of irridescence, exhibiting rain-
bow colors and otrer varieties have the quality of chatoyancy,
showing a gold and silver sheen, Both irridescent and chatoyant
obsidians must be oriented to the proper axis to bring out this
beauty of the sheen. The early people of Meso-Armerica were
awnre of thés sheen and seemed to prefer this quality for the
manufacture of their polyhedral cores, Obsidian has all the
desirable qualities and properties necessary for making flaked
stone tools and it must have been a time of muck rejolcing
among the ancient toolmakers when a source of good obsidian

wes located. Today it is still thrilling to pay a visit to
Glass Butte, Oregon and see thre beauty of this materlal, for
there is no monotony in the endless varietles of s irls, bands,
colors, irridescence and chatoyancy and it 1s, indeed, s delipght
to work., It requires less force to detach a flake from obsidian

than the cryptocrystalline quartzes and it works equally well

for the percussion or pressure methods. Its only drawback is
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its limited strength. The cryptocrystalline quartzes are
stronger and not as brittle as obsidian., However, the
sharpness of tle obsidian flakes more tran compansate for the

difference between tre two materinls,

The sources of obsidisn are not as widely distributed as the
chalcedonic rocks. Since it occurs in regions of vuleanism,
it was widely used in the Western United States, Mego-America,
South America, Icelard and, to some extent, in the Mediterranean
area and 1n Africa. It was employed in the manufacturing of
cutting implements, tools, projectile points, utensils anrd
mirrors, There are mu! bLple grades and kinds of obsidian
relative to workability, character, and color and these dife
ferences can occur in the save zone of vulcanism. 1In the same
voleano, different temporatures were reached which resulted in
the production of different forms of voleanic glass, The high
temperatures produced forms of cristobalite and tridymite,

creating small spheres within the materisl with a radiating

or spokelike structure and thils 1s c¢alled snowflake obsidian,
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When obsidlan contains these spherulites thre structure is
weakened, maklng tbis material an inferior grade. A grsat

deal of the obsidlan in the Yellowstone Park area contalins these
spherulites, making it unsuitable working stone as one must first
delete these imperfectlons and, trerefoie, only small size

tools can be produced, There 1s also a diffarence in the
texture of varlous obsidians from the same site. The courser-
bextured vari;:ies have less sti 1,th and, therefore, are not

as desirable as the more vitreous types. Twe age of the
obsidlan is also a fretor in its workabllity - the older the
obesidian, the more internal stresses and strains because the
molecular structure is unbalanced by trying to regain a
crystalline form , making the older material unpredictible

for the manufacture of tools, Tv phenomena = y he likened to
old nd window glass; a glazier will sometimes refuse to cut
0ld glass because of its brittleness., An example of twis
phenomena in nature is evident in the obsidian found in pearl-
ite beds, Often it 1s so brittle from internal stresses that
one cannot remove the surface by grinding on a laplday wheel

without almost exploding the obsidian., Much o7 thre pusrlite is
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made up of the exfollated obsidian. Areas producing this
type of obsidian have the amppearance of being an aborigional
workshop due to the exfoliated flakes. Some of the waterial
will even resemble polyhedral cores due to the starch
fractures caused by molecular internal pressures., However,
this type of break ls readlly identlifiable from those man-made,
either by pressure or percussion, When I speak of old and new
obsidian I ar makingy reference to the geologlcal age and, at
the present time, the age ls only relative. The lengbth of
tire required for a change in composition is unlmown. Hawever,
if and when, the sub-divisions of tire were known of different
obhsidian deposite, tests could be mades to determine the
duration of time required for these changes to take pluce,
Thee may also he a relationship to tre surface motsrisl and
that which s In situ., The difference in the strength of old
or new obsidian may e only noticeable to the stoneworker,
Gene Titmue, Henry Irwin and myself did some toolmaking work
at the Blass Butte and Burns sltes and bvecame very aware of
the additional ancunt of force required to detaclh a {lake of
gimilar size from a piece of Burns otsidian and the culibles

found at the Glass Butte site. When etruck, the Byrns
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hydration procedure. Their conclusions should be a very
important contribution to the Profession for dating and
compiling sources of obsidian, and could be further userul
in determining themigrational and trade routes of the

aborigional peoples.

Obsidian requires a different working tochnique than the
cryptocrystal ine vsrieties of quarts, ‘nen working obsidian,
& softer hammerstone is used to prevent the shattering and
collapse of the striking platform. It is also necessary to
vse mo e cere in the preparation of the platforms to insure
their withstanding the 1 cessary pressure or percussion force,
Wher working obslidian, the shock must be dampened with more
care anc¢ tre force must te directed toward the center of tre
rass more carefully, Also the support is wore eritical and
greater care must be exercised in holding the stone being
worked, Because of the fragility of this material, refine~
ment cof tschnijues is necessary when one changes from flint-like

materialis to obsidian.
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different techniques must be used than those applied to
obsidlan. The edge strength 1s not as great as obsidian,

80 more care must be used in seatig the pressure tool, and

a stronger platform created. Also when using percussion o
detach flakes, the ilmpact must be farther in Crom tre leading
edge to provent it from crusring or ceusing a :ep fracture.
When one becomes accustomed to this material, very fi  narrow
controlled precision flaking may be aecomplished. Ignumbrite
1s quite plentiful in S8outhe Idaho and was, épparently, a
favorite material for Early ¥an in this area for the greatest
percent of tre artifacts found here are made from this re-

conastituted tuff.

No. 4 Baarlt: Is a form of extrusive dark grey, dark green,
brown, or black lava, elther compact or vesicular., The compaet
v&riéty of basalt is the most suitable, depending on the degree
of coarseness or fineness of crystellization of he material,
Basalt has a quality of toughness and the resistance to end
shock - an important factor when tre finished tool is to he

subjected to rough usage, The more finely textured basalts
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lend themselves well to pressure flaking, however, nore
force is required and a stronger platforn is necessary to
detach flakes than on obsidian and other vitreous types of
materials. When working basalt, a greater amount of control
must be exercised to make pressure flakes of uniform dimentions
because of tre increased amount of nressure necessary to detach
a flake and, at the save tire, prevent t'e flake from collaps-
ing. ne may expect tre flakes to be much shorter and more
step fractures than when working a finer-textured material,
Pressure flaked artifacts of hasalt may be expected to be
thick, unnotered or slightly notched, stemmed or lanceolate,

and, in rare cases, precision flaked tools with sharp edges,

No. & Ehyclite: Rhyolite is a 1light colored form of lave

basically of the sare composition as granite, but ecooled more

rapidly. The more rapidly cooled -~ the more vitréous its

nature. The more vitrious the rhyolite the more sultable it
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ix for.making flaked implements, Sources of the finely
textured rhyolites are not particularly common and, because
of this, they did not play an important part as a source of
good material. When rhyolite is found with a minimum of
phenoerysts, it can be a very satisfactory stone for the
manufacture of flaked implements. The colors of rhyolite
range from white to grey, pink, red and purple. Twe glassy
rhyolites may be flaked by either percussion or pressure and
wall-controlled flakes may be detached., Fine quality rhyolite
may be compared to good quality heat-treated jasper and

chalcedony in degree of workability.

No. 6 Andesites: Andesltes, because of treir great abundance and

variety of color, texture and mineral composition are suitable

for certain type artifsct , They are, in general, darker than

rhyolites and the dark grey coloer is common, They are

transitional on one hand into rhyolites - on tre other into

basalts. Thelr freshly broken edges are translucent when held

in a brigrt 1light. Quartz phenocrysts do not occur in andesite,

(a distinction from rhyolite),
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of this nature is ususeily found in ledges, blanket veins -
in tailus or 1n alluvial deposits. Tve silicious sedimentary
rocks are ususlly in tabular form often with varves and
bedding planss. The sedimentary material having clevage or
bedding plaass closer together than the thickness of tre
roposed artifact 1s undesirable because tre flake will follow
the line of least resistance. However, if the bedding planes
are of approximstely the sawe thickness ss the desired tool,
umuch thinning may be eliminated. Thin slabs may he easily
shaped into a variety of tools with a minimum of effort, and a

8light losas of material,

Silicilied or opalized scdiments can often be confused with
mctanorphosed sedlments. 7The metamorphosed sediments are

usually slate and shale with well dsfined cleva; planes so
closely spaced as to make the material unsuitab’ for flaked

implements.

Wha the texture 1s fine and tre silicification 1s complete,



thig type ol sedimentary rock is very adequate for most
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aked stonoimplementis. It has been widely used aud played

an important part as a source of good material,

Noe & Silicicus Limestones: Limestones containing varaable

apounts of sllieca lend themselves to the flaked tool industries

in ¢ifferent degrees, devending on the awount of silica econ-
tained in the meterial, Twe calcium carbon-te by itself is

ruch © soft to result 1n & sharp cuttlng edge, but a com-
bination of slllcious uwaterlals avenly distributed in the

wass can maxke usuable material, The grester the amount of

silica - the wore control one has in detachlng flekes, The
replacement by or the 1in' >duction of silica into limestone in in-
dofinite proportions contributes to & wide array of textures, colors
and mineral constituents, At the time of deposition, lhe
limestone way have contained siliclus skeletons of diatoms,

thoreby Increasing the silica content,

Lime: e with a high silica cont¢ : can be useful for making

tools adaptable for rough usage sand when a very sharp edge is

not necessary. Sil#clious limestone is very difficult to pressure
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results wey he obtainqd « If ore connot obtain the deaired
results whern working with glass it would useless to atiempt
to work with natursl materiacls, One must keep in mind, howe
ever, that urless one is Jdoing this work continually, tre hands
will beccre very tender until the muscles are hardened end

cellouses are formed,

Gless as an experimental material is easy to obtain in a
variety of shapes, forms, colors and composition. An excellant
source of supply in the Archaeological sites of the future,i,.e,
the eity dumpgrounds - here may be found cold c¢ream jara, pyrex
jugs, broken plates and Bromo bottles and a particularly
satisfactory item - old T.V, tubes. One should not delay too
longh however, as our civilization is rapidly entering the

age of plastics.

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

with the natural coarser-textured stones, porcelain may be
used as an experimental material for the fracture of porcelain
ks quite similar to sove varleties of quartzite, however, it

does not have the same toughness. Porcelein 1s also variable
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¥0. 6, 7 and 8 Anthrasite coal, cold tar and Gilsinite

are also materials that can be used to show the machanics

of fracture. This 1list is incomplete and there are perhaps
many other substances and compounds thit can be used for
laboratory demonstrations to show how certain s0lids resct

to applied fores,
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Mineral: Minerals are made up of many, many ites and
the complete list and breakdown will have to be left to
tre qualified mfmeralogista,
Chemical Composition: This represents the porpotion, the
arrangement of and the relation to the different elements
and compounds involved in the materials useful for the
flaked stone industry.
Refractive Index: This index is an accurste method of
indicating the reflection and absorption of light in solids.
The refractive index should be much the same as texture in

degree, however, texture is only relative while tre refractive

index has a numerical value. Various minersals may have different

S

1light absorbing values that would have no bearing on
texture,

Color: Color is an excellant aid in the initiel sorting of
detritus, debitage, flake assemblages and aceumulations of
material rejects discarded by people of the 8t¢one Age.
Certaln distinctive colors do afford a key tc the points

of origin even though ke textures do not slways remain the

[Sane.
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