20. Hammerstone with punch (free hand)

This technique has been described under No. 17 except that in this case and as

Redding described it (1880), a hammerstone was used instead of the billet. I found

that the billet was considerably more useful than the hammerstone, but with practice one

may become proficient in using the hammerstone. The disadvantage in using the hammer-

stone is that it is difficult to project the hammerstone with sufficient velocity and

proper follow-through without causing aberrant fractures. Also, the left hand is

directly in > with the blow causing the knapper to flinch, The shape of the hammer-

stone is usually oval and not flat and causes the force to be deflected unless the blow

is very accurate. The objective piece is usually too light to have sufficient inertia

to prevent its moving with the force imparted. The flakes have salient bulbs of per-

cussion and exaggerated compression rings and often terminate as step or hinge fractures.

Should there be a choice, the billet is preferred over the hammerstone.

21. Hammerstone with punch and rest

This is much the same as described under No. 18 except that a hammerstone is

used instead of the billet. The hammerstone causes the punch to become softened from

it's mushrooming from repeated blows. The hammerstone imparts more shock than does the

billet causing the flake or blade to have more pronounced compression rings than when

using a billet., In order to perform this technique a second person is needed. 2



Imaker can do without a second person by holding the objective piece between the

or by resting it on the ground or a suitable support. A well-padded knee or the

may be used.to hold the core for blade making. 2 second person is needed for

ng when this technique is used to make bifacial tools. The flakes oxr blades will

be quite flat because of the support; the moreresistant the rest or anvil the flatter

the flake. The velocity and weight of the hammerstone must conform to the work being

accomplished.

22, Hammerstone with punch, rest, and clamp

The clamp or holding device permits the objective piece to remain stationary

while giving the knapper more maneuverability. The clamp is generally used for blade

making and is too cumbersom to use for removing flakes from bifacial artifacts. The

blade type will be similar to those using method 21, but having more uniformity.

23. Indirect, hammer freehand

This technique requires the use of an anvil of either stone, antler or bone.

The objective piece is placed on the anvil held in the hand and then the artifact is

struck by a percussor. Such a technique makes it difficult to determine the exact plane

of fracture and usually causes the working edge of the artifact to be crushed or bruised.

It is not a good sharpening technique but is useful to turn the edge or to cause

bevel to be formed to be used for a platform. In this fashion blades may be back



for knives ur severed for micro blades and the making of geometrics.

Burin core preforms can be made by first snapping a thick flake or blade. Then
one turns the flake vertically and rests the 90 degree break on a flat part of the
anvil. Then one strikes it with a percussor removing a long narrow flake on the upper
margin. The flake or‘blade can then be inverted and the process repeated to remove the
snapped part.

The correct angle of the core faces is determined by the knapper. The angles
depend on the angle in which the flake or blade is held on the anvil, Burin blades
may then be removed by pressure and the core left with a sharp edge. The first burin
blade removed by indirect percussion is usually triangular in section while the following
blades will be either rectangular or rhombohedral in section and will have the same
width as the burin core. The bulb of f;rcebwill be diffuse becuase of the wide contact
between the edge of the core and the anvil. Concentric rings of force will be more pro-
nounced when percussion rather than pressure is used.

The intensity of the blow determines the termination of the burin blade. If
the force of the blow is dissipated before the blade reaches the distal end of the core,
a step fracture will form at the distal eng of the burin blade. If additional blades are
removed, each will be slightly shorter than the one that caused the first step fracture.
If the force is not dissipated, the blade will be removed the full length of the core

and remove it's distal vortion.



The term indirect at present blankets two sets of techniques. The firgt is the

various uses of an intermediate tool to transmit force from the percussor to the

objective piece. The other encompasses the group of techniques in which the force is

delivered directly to the objective piece, being reflected by an anvil causing a flake

to be dislodged by the inertia of the anvil.

24, Indirect with hammer and rest

This method of flake removal is much the same as described under No. 23, except

that an anvil or suitable rest is used in a fixed position and not hand held. The anvil

can be keeled, pointed, flat edged or simply oval depending on what function or technique

is to be performed. This technique permits the knapper considerably more latitude in

the work to be performed because the larger the anvil the greater the inertia and

therefore the greater the range of size of flakes that may be removed. The flakes

may be removed more uniformally from the objective piece. The hammerstone or percus-

sor must be of a softer nature than a polished hard stone hammer or the objective piece

will be either bruised or shattered. Discoidal anvils may be used for notching large

bifaces to facilitate hafting. The bulbs of force are absent when the cone of force

has been split, yet the flake and flake scar has close, well-defined compression rings

radiating from the point of contact.

There are several ways of using indirect percussion and the flakes and flake

i



1 have similar characteristics pertinent to each method used. For an example,
vesv muennalg Of a knife by the burin technique cannot be compared to removing the cortex
from a nodule. There is a need for additional experiments in using the indirect per-
cussion technique because the objective piece may be place with greater accuracy than
by using direct free hand percussion, Also the technique of sgplitting the cone should
be further investigatéd.

25, Indirect with a fixed punch

This method of flaking is done by securing a punch-like object made of antler,
bone, horn or stone in a log or some other object with enough weight to increase
inertia. The objective piece is then positioned on the pointed end of the punch at a
pre-selected spot or platform and the core or artifact struck with a percussor that will
not cause fracture or bruising. Such a technique permits accurate placement of the
object being worked. Change of form of the core due to position, changes the area
that is to receive the force of the percussor. My experiments have not permitted me
to remove blades from a core with the’accuracy of hand holding the punch and then
directing the blow at the correct angles. The fixed punch technique can be used to
notch large thick bifaces if much care is exercised. The intensity of the blow must
be directed with considerable control or the artifact will be broken.

It is possible to make one style of a burin or burin core by placing one angle

of a truncated flake or blade on a fixed projection and then striking the flake or blade.









are uniform from a surface that is irregular.

This method of stone working by the simple application of pressure has been
wildly observed and reported by explorers and historians and a few archaeologists.
Multimillions of tools have been made by using freehand pressure flaking in most parts
of the world occupied by man. The freehand pressure technique is used on blades or
flakes and p&eforms made by the percussion technique, This method was probably first
used to resharpen a dulled edge and to modify a flake or blade to suit some functional
objective piece that would facilitate holding or halfing.

A blade, flake, uniface or biface may be sharpened to the same degree of sharp-
ness as originally removed from a core by removing a series of pressure flakes from its
margin. The technique of sharpening involves more than just pressing a series of flakes
from the edge of the objective piece. The tip of the pressure tool is placed on the
ﬁrepared edge at either one end or the other, ané the first flake removed by pressing
inward and downward. The bulb of pressure will be removed with the flake leaving the
edge that is uncrushed, then the tip of the pressure tool is placed directly over the
ridge caused by the removal of the first flakevand pressure applied in the same fashion
as the first. The spacing is such that the bulbar part of the flake removed wi.  inter-
sect the bulbar scar left from the previously removed flake. This process is continued
until the desired part has been sharpened. The edge will be as sharp as a newly removed

flake if the worker had sufficient skill to avoid crushing the edge. The edges



sharpened in this manner will naturally be slightly more irregular than the edge of a
freshly removed flake or blade. The irregularities do not lessen the cutting qualities.

If the artifact is flaked unifacially, the flaked surface will have a series of
small channels, and their spacing will correspond with the interval in which the pres-
sure tool was placed on the edge of the objective piece. Both flake and flake scar will
bear compression rings radiating from the point in which the pressure was applied. The
flake scars are usually slightly oblique being directed from right to left by a right
handed person holding the objective piece in the palm of the left hand. Should the
person be left handed then the flake scars will be directed in the opposite direction.
The flake scars can also be collatoral and at right angles to the leading edge. The
way the objective piece is held, the way the edge is prepared and the skill in which the
pressure is applied will be revealed in numerous technological traits. It is unfor-
tunate that flakes removed by this method are usually broken because of the close contact
with the protective pad held in the left hand.

The flakes are removed from the under surface of the artifact pressing towards
the palm of the left hand and in so doing are usually crushed or broken with only the
proximal end of the flake remaining intact. These flake parts with platforms may be
examined and the edge of the artifact reconstituted to show the edge preparation, the
angle of the edge and the angle at which the pressure was applied. Complete unbroken
flakes will show the curvature of the artifact by examination of the arc of the ventral

surface.












This permits a flake to be detached first at the platform and then guided across the face
of the artifact by the motion of the hand holding the objective piece.

The long handle pressure tool is commonly used for medium to large projectile
points and bifacially flaked knives, (These will be described in detail under point
types). The character of the flakes using the short or long handled tools will depend
upon the nature of the work being done. Their form and characteristics should be quite
uniform and show consistent patterns, if the implements beinf manufactured are the same.
However, because the objective piece is held in the hand and the hand is rotated as the
flakes are removed the flakes will be curved on the ventral side and the artifact will be
convex on its flaked surface.

The platforms of the flakes removed by the use of the pressure technique will
denote the manner in which the artifact was held. By replacing the flakes in the left
hand with each flake between the artifact and the palm, it can be seen that the plat-
form will correspond with the former lateral margin of the artifact. Should the trans-
verse angle be at right angles to the longitudinal axis of the flake,vthen the flake
would be a collateral flake if the sides of the artifact edges were parallel. Should
the angle of the platform be either to the right or left, then the flaking would have
been diagonal.

The size of the pressure flake ¢{width and thickness) will have certain limits



depending on whether a short or long pressure hand tool was used. The strength of the
knapper is also important. Thére is naturally a limit to the size of the flakes which
may be removed by the hand held pressure technique. The nature of the material will
also play a part.

2§. Pressure, hand held with rest

The hand held pressure with rest is much the same as in No's 26 and 27 except
that the objective piece is supported on something besides the hand. A rest or semi-
rigid support is used. Such a support Will cause a difference in both flake and flake
scars. The flakes will be flatter on the ventral side than those that have allowed the
objective piece to move when the pressure is applied. The flakes will feather at the
distal end of the flake. Bifacial tools made by the use of this technique will have a
spine or ridge running ;ongitudinally down the median line of both faces of the artifact.
The cross section will be rhomboid or diamond shaped.

A preform cannot be thinned by using this technique. Examples of flaking of this
character are to be found on some varieites of Eden points, usually those that are flaked
collaterally. Some drills show the use of the rest., The flake scars usually terminate
before or at the point midway across the face of the implement.

One of the methods used in flaking experiments is to use very thick stiff leather
as a pad for the left hand with another piece folded and placed on top of the other and

placed in such a manner that it will parallel the proposed flake. The folded strip of



leather provides clearance for the flake to be removed from the artifact. T also use

for experimental purposes a rubber heel with a groove cut into it for clearance. The

rubber heel is preferred because the folded leather has to be adjusted after each flake

is removed.

Pressure is applied differently than when more downward and inward and gradually

increased until the flake 1s removed. The flake comes off with a sharp snap and a dif-

ferent sound than without the support. The gradual application of pressure is important

because as the pressure builds up to the point of fracture the flake will part from the

parent mass in a straight line without curving and will terminate with a sharp edge at

the tip. A flake removed in this manner literally exolodes because of the elastic

qualities of the material.

Care 'must be used in seating the tip of the pressuretool to prevent the edge

from being crushed. The seating of the tip may be done by removing minute flakes from

the edge margin as each flake is removed or the entire perimeter or lateral edges may

be slightly beveled by a wipeing action to turn the edge. The edge can also be slightly

polished by the use of an abrasive stone to be made stronger.

The hand is stabilized by resting the back of the left hand on the thigh and not

permitted to move or the flake will not terminate with a feathered tip. The flake will

curve and cause the artifact to be biconvex in cross section. The way the hand is sup-



ported and the artifact is held will influence the flake character. In order to further

immobilize the artifact it may be rested directly on a grooved stone, log or any similar

medium.

Experiments have shown that the fingers or the thumb must be given exercise and

time to develop as each new position requires a new set of muscles to hold the objective

piece while being worked a by the right hand holding the pressure tool. & novice

knapper will find discomfort in a short time of working at any position and will find it

most difficult to change techniques and develop new muscles and callouses. Experiments

in replicating techniques will soon convince one that after one has become prof: .ent

using one method there is no reason to make the change if the artifact serves a

functional purpose.

29, Pressure, reverse, finger held

A method of flaking that is reversed from the normal of pressing towards the

body, using this technique the pressure is away from the body. Such a way of applying

pressure causes the flake scars to resemble those made by a left-handed person. The

reverse flaking technique has been noted in numerous artifact assemblages occurring in

at

both the New and 0l1d World. (Observed and discussed/Lithic Technology Conference, Les

Eyzies, France November 23 to 28, 1964). At this time it is difficult to be sure if the

maker was using the reverse technique or was simply left handed. When the majority of









leading edge to seat the tip of the pressure tool. The platform is prepared the same
distance from the base as will be the width of the first flake. The platform prepara-
tion is done by removing minute flakes pressing from the under side of the artifact
towards the thumb in a direction opposite that of the proposed flake. Removing these
tiny flakes makes a small notch., The edge of the notch towards the base will have an
abrupt angle for seating the tip of the pressure tool. The first flake will have to be
removed with care or the base of the artifact will be partially removed with the flake.
The pressure tool is held in the right hand with the pressure tip as close to the
first knuckle to increase the leverage. A short hafted pressure tool is used because
the pressure is directed outward and away from the body. A long pressure tool is
cumbersome and gives the knapper no advantage of leverage. Experimenting and practice
will determine the distance from the edge to place the tip of the pressure tool. The
farther the tip is placed into the body of the objective piece the thicker the flake
will be. The pressure tool is held at an angle to the lateral margin and in line with
the proposed flake to be removed. The angle at which the pressure tool is held will
determine the obliqueness of the flake scar on the artifact. The pressure tool is
pressed directly in line with the proposed flake, then downward pressure is exerted
towards the first knuckle of the left hand. The iﬁward pressure must be adequate before
the downward pressure is applied slowly and gradually increased until the flake parts

from the artifact.



After the first flake is femoved from the base of the objective piece, the scar
is examined to see if a suitable ridge is left to guide the next flake., If the angle
in which the downward pressure is applied is not perpendicular to the long axis or the
lateral marcin, the ridge will be eliminatéd and will permit the second flake to spread.
If the first flake is successful and a ridge or crest is left, then by the use of the
pressure tool the edge is trimmed by pressing downward on the margin until the scar
left by the bulb of pressure is straightened and is in line with the ridge.

Another notch is then made in the same manner as the preparation for the first
platform in removing the first flake. The inward pressure must now be in line with the
ridge and be applied first before the downward pressure is applied. Each successive
flake is then removed in the same wayvuntil one reaches the tip of the artifact. Both
the downward and outward pressures must be adjusted as the flakes diminish in size.

The slightest miscalculation in applying both pressures, platform preparation
and the position of the tool on the platform will cause a step fracture. Should a
step fracture occur then the next flake will also step fracture at the same point as
the previous one. This is due to the increased mass left by the step fracture and the
next flake cannot be given enough strength to bypass the increased resistance. Any
interruption of the flaking pattern such as step fractures or imperfections in the

material will prevent parallel flaking. All conditions must be ideal. Occasionally









2.7

burin core and the outward pressure is applied.

It appears that two types of burin blades were useful, one with a sharp termin-

ation or at least modified by flaking it's distal end until it was sharp. The other

sty;e has a hinge fracture at it's termination and is a most useful tool for bone

working. Repeated hinge fractures require considerable control on the part of the

knapper to regulate the proper downward and outward pressures. There are many burin

cores that bear evidence the technique was repeated many times on the same core.

Another type of burin blade is made on the margin of a blade using the sharp

edge of the blade to make this scalpal like tool. The back of this type of a burin

blade is lunate with the curved surface at right angle to the sides. The cutting edge

is flat and opposite the curved back. The burin blade made on a blade is a supur] mut-

ting implement. The burin blade using the margin of the blade is in reality a very

specialized flake and has little resemblance to the normal concept of a blade. The

manufacturing technique is similar to that used in blademaking.

The core tool has little resemblance to the common concept of a core. It has

had only one flake removed from one to four margins, but usually only one margin was

used. In section it is a very steep triangle, and it's apex being the cutting edge.

The technique is the same as in a normal burin except that the downward and outward

pressures are exerted simultaneously with the downward pressure controlling the length.



The blade is first truncated to make a platform surface to apply the pressure tool.

I have found that if the burin blade is to texminate in a hinge fracture, it helps
to have the rest directly under the downward force. The burin blades are usually
rectangular in section with the exception of the first which will generally be triangular.
Blades removed from the polyhedral core will be either trapezoidal or trimngular., At
their proximal ends some technological traits show that the overhang or lip left by
previously removed flakes was left intact. Other prehistoric workers removed the over-
hang left by the bulb of pressure. This appears to be a cultural difference or pref-
erence. Those that removed the overhang to help isolate the platform area made cores
of slightly better quality. (Charles Borden and J.L. Giddings)

Further comments on the technique of manufacturing are to be considered. Some
may be apprehensive regarding the pressure method used as a means of removing burin
blades and blades from micro cores. The area to be fractured is most certainly not
beyond the limits of pressure flaking, yet most still cling to the phrase that they
were struck or calling the burin blade a spall which indicates that it was removed by
a spalling hammer (stone mason's hammer for rough dressing stone). Direct percussion
is used to preform the core, but the platform prepafation on both burin cores and micro
cores show that pressure was used. The actual detachment of the blades require more
accuracy than can be had by direct percussion. From my experiments I believe that the

majority of microblades and burin blades were pressed off,



When the burin core is used to preform a function, it is necessary to have a
sharp cutting edge at the intersection of the platform surface and the lateral margin
of the core. When striking on an anvil (Technique No., 9) or using the hammerstone free
hand (No. 10) or indirect percussion with rest (No. 24) the cutting edge is bruised and
rendered unfit for cutting. However, these techniques are useful for the burin core
preparation.

31l. Pressure with Short Crutch

The use of pressure with a short crutch permits the user to put forth more pres-
sure than any hand holding technique. The objective piece may be held in either the
hand or a holding device. The short crutch is made by afixing a cross piece to a
short staff about sixteen inches long or to the comfort of the worker. The crutch can
be used either on the chest or rested against the shoulder. The artifact held in the
han§ can be bifacially flaked by the use of shoulder crutch. The left hand holds the
objective piece in the palm with the thumb extended and the fingers stabilize the piece
without the application of great pressure. The edge opposite that being worked rests
edgewise at the base of the fingers. This position permits the strength of the left
hand and arm to oppose the pressure of the right shoulder without unduly tirinc¢ the
fingers of the left hand. The left hand is also assisted by the support of the thigh

of the left leg.



The necessary platforms are prepared either individually or the entire margin
of the leading edge is prepared by grinding or micro flaking. The pressure tool is
positioned in line with the ridge of the proposed flake if it is to be parallel flaking,
or else a flat surface is chosen if the flakes are to be expanding. The style of flaking
being determined by habit or the proposed function the artifact is to perform. This
technique is useful for making large bifacial artifacts such as knives, lance points or
spears, but slightly cumberson for small projectile points.

The technique is to firmly seat the tip of the pressure tool on the prepared
platform near the proximal end. One pulls with the left hand and pushes with the
right shoulder with force adequate to remove the flake. However the flake will not
part from the artifact until the right hand presses towards the wrist of the left hand
and the left hand will turn the artifact by slightly straightening the left wrist.
These motions are done slowly until the flake parts from the artifact. Increased pad-
ding is needed to protect the left hand. Generally the pressure is applied at right
angles to the long axis which causes the flakes to be removed collaterally rather
diagonally. The angle of the flaking is dependent on the habits and rhythm of the
worker and the manner in which he is accustomed to hold the objective piece.

The short crutch is also an ideal pressure tool for making micro blades and

burin blades. In order to use the short crutch, the objective piece must be secured



by a holding device and the worker positioned kneeling over the core. The shoulder is
used to bestow the downward pressure first while the hands press outward until the blade
is removed. As the blade is being removed, it's path must be unobstructed to prevent
breakége. The platforms on the core must be prepared in order to provide the proper
seating of the pressure tool to prevent the pressure tool from slipping and crushing
the leading edge. The character and the angle of the proximal end of the blade will
indicate the type of platform preparation and the type of core that was used if the core
is missing. The crushing of the leading edges of the core is the usual cause for
abandonment rather than core exhaustion., If the blade is broken before it is entirely
removed from the face of the core, it will force abandonment of the core before it can
be entirely used.

I can cite no reference in literature of any observers noting that the short
crutch was used aboriginally. The shape of some of the composite pressure tools used
in the Artic does, however, suggest the use of this implement. Because of the nature
of the material used to make a crutch (probably wood) the ravages of time limits the
possibilities of finding such an instrument intact. The same situation also probably
eliminates the finding of clamps and holding devices. I have found this implement most

useful for conducting experiments that appear to replicate certain aboriginal techniques.



32, Pressure with long Crutch

The use of this technique has been previously described in a separate paper,

Crabtree, 1968. However, other experiments have been made to employ the use of this

flaking device to make large bifacial artifacts. The results have not been too impres-

sive because of the method of holding. The biface cannot be secured in a holding device

in the same manner as the polyhedral core and because of the length of the pressure

tool, the flakes cannot be curved over the face of the artifact. The method is not

to be abandonded and needs additional experimentation. An answer may be the use of

wooden pegs driven into a log to support the artifact and the preformed artifact be

flat and thin rather than biconvex.

Several experiments have to be conducted with the long crutch and a combination

of pressure and percussion. To perform this technique a second person is needed to

apply the percussion while the one induces both downward and outward pressure. The

crutch can be used with a cross piece for resting against the chest and with a crotch

or projection fairly close to the tip of the pressure tool to receive the blow delivered

in conjunction with the pressure.

The pressure tool can be used without the projection in a similar manner if the

staff of the crutch is lengthened and held so that it protrudes back of the right

shoulder so that the second person can deliver the blow directly in line with the shaft.



It is most important that the forces be coordinated perfectly to remove a blade. Blades
considerably larger than those using pressure alone may be removed. The blow must be
delivered by a person familiar with the amount of energy required to detach a blade

of given dimention in combination with the applied pressure.

Only a few experiments have been done using this technique because of the short-
age of massive material of good quality and an assistant with a knowledge of stone
flaking. The first experiment was done in 1940 with the aid of H. Holmes Ellis at
Columbus, Ohio using Harrison Co. Indiana flint. We used a percussion prepared core
which was placed in a hole in the ground with about a half inch of the top exposed, so
that a foot could be placed on it's top to hold it firmly. The hole in the g und was
then elongated to provide clearance for fhe blades to prevent their breakage. The pres-
sure tool used was one with a straight shaft and the blow delivered at the end opposite
the pressure tip. The results were encouraging, but the blade lacked the uniformity
desired. This was due, I find now, to improper core preparation and coordination of the
forces.

Since the initial experiment and by study of the behavior of flint-1like materials
recent experiments with my colleague Gene Titmus we have been able to remove blades
twelve inches in length and two inches in width, using obsidian for the material by

the use of this technique. There is still need for additional experiments because of



some paradoxical results caused by improper support and the use of silicious materials

instead of obsidian.

33, Pressure (Notched Tool)

The use of the notched tool as a pressure implement is only useful for removing

short flakes because the fulcrum is only the distance the notch is deep and the length

of the flake cannot exceed this distance. The notched tool is much the same as the

set of indentations on a glazier's glass cutter. It is useful for material with paral-

lel sides; and since most artifacts are convex on at least one surface, the tool will

slip before a flake may be detached. Plate glass or sawn slabs may be roughly shaped

by a notching tool. Metal or antler is better than bone because of it's additional

strength.

34, Pressure with Lever and Fulcrum

This device was made from a seven-foot bar of hickory wood with a heavy duty

strap hinge affixed to one end and a slot made in the center of the shaft to insert a

copper bar and then drilled and a bolt inserted so that the capper bar could be moved

with the long axis of the shaft. The hinge was then made secure against a six by six

upright timber also well secured. Sash cord and pulleys were then used to manipulate

the wooden bar vertically. A loop was made for the foot to invoke the pressure. A

clamp held the objective piece allowing the use of both hands to move the copper bar

towards the operator to provide the outward pressure, The slot in the wooden bar was



six inches from the hinge making it simple to calculate the ratio of force necessary to

remove a blade of a given dimention.

With this device the experimenter by the use of weights and scales can formulate

the amount of downward force, the amount of outward force and measure the plane of

fracture. It can also be used to show the differences in the amount of applied foxce

necessary to cause fracture in materials of different textures and to show differences

in platform preparation. Some testing has been done, but final conclusions are still

to be evaluated, It is doubtful if such a device was used aboriginally. The device is

only to determine the consistency of flake character under controlled conditions and

then relate them to problems that confronted the experimenter and the aboriginal.

35, Pressure with Fixed P»~~sure Tool

This is a method of removing flakes from the objective piece by holding the piece
between the thumbs and both fore fingers and pressing the lateral edge on‘an antler tine
set at an angle in a wooden socket. The socket may be drilled into a log with the tine
firmly affixed and slanting towards the worker sitting astride the log. The pressuré
is applied on a prepared platform on the edge of the proposed artifact. Both hands
holding the objective piece press first forward and then downward to detach the flake.
The flake is removed from the top of the artifact rather than downward and is removed
between the thumbs, they being separated to allow clearance for the flake as it is

removed.,



The use of this techniqué has a serious drawback and that is the flakes fly
directly towards the knapper's face and could easily cause blindness if the worker is
not properly protected. Another disadvantage is that the work is being done on the
lateral margin opposite that of the worker, making it difficult to place the platform
on the antler tip with accuracy. The experiments in using this technique have been
limited because of thumb exhaustion. The technique does, however, have merit because
the flakes can be removed without any obstruction and the ridges may be aligned with
accuracy.

The fixed pressure tool inhibits the movement of the pressure tool and therefore
it is difficult to cause a flake to curve over the median line of the long axis of the
artifact. The flakes are flatter than when the pressure tool is held in the right hand.
The tip of a projectile point is difficult to make using the fixed pressure tool. To
my knowledge there is little reference for this technique being used aboriginally, so
intensive experimentation was limited to testing this method of flaking. It was tried
briefly for unifacial notching and serrating being a quick means‘of making d enticulate
edges when the edge of the pressure tool has been shaped so that it has a sharp leading
edge. When the artifact is turned over to deepen the notches, wedging occurs and the

debtates are broken often. Perhaps continued practice would overcome this drawback.



36, Pressure on Anvil

This technique is probably the simplest of all techniques of pressure flaking.

It can be used with some diversity from the making of a very simple projectile point,

scraper graver, perforator or simply turning the edge for platform preparation. The

anvil can have a wide range of sizes depending on what is to be accomplished. A small

water worn pebble of medium hardness is held in the right hand and on the second joint

of the first finger with the hand partly clenched. The thumb holds the flake or blade

against the pebble while the left hand holds the balance of the blade between the first

finger and the thumb. The right thumb then presses the flake against the pebble while

the right hand turns the objective piece.

is

The flaking/started at one end of the flake to be modified and then as each

flake is removed there is left a slight projection to be used as a platform for each

successive flake to be removed. A flake that is flat and of the correct thickness may

be transformed into a rough projectile point in a few minutes. There is no need for a

pad or pointed pressure tool. 2 thin pebble or flake may also be used for notching

the base and is done by using the same technique. The lateral margins as well as the

flaking is alternated to make the artifact regular in form. The flaking surface of the

projectile point in this manner will not have sharp edges and the flakes will be short

and irregular.

e



This technique may be used while standing or walking; and if the tip of a

projectile is broken, it may be reported by the hunter as he still pursues the quarry.

Flakes and blades used as cutting implements indicate that this method of backing was

used to prevent injury to the hand while using the sharp flake. Many aboriginal flakes

have the one edge modified by the use of this technigque that can be easily mistaken for

use flakes while in reality the opposite side of the flake was the one that wasused

and the flake or blade was nearly dulled to prevent injury to the user.

It is a technique that can be done hurriedly with little effort and a minimum

amount of equipment. The anvil-like pressure tool may be picked up most anywhere. I

find that the pebble is a most useful pressure tool for turning the edges before more

refined retouch with a pointed

pressure tool, The edges are apt to be dulled as it is

most difficult to keep the pebble from contacting the sharp edge as the flake parts

from the artifact.

The pressure tool or anvil does not necessarily need to be a pebhle. It may be

of any material hard enough to

the edges as readily as stone,

same technique may be employed

on the ground and the artifact

remove a flake, even hard wood. The wood will not crush

and antler horn and bone are quite satisfactory. The

to turn edges, but the anvil is placed on the thigh or

is held in the two hands while applying pressure. One

cannot expect the control using the large anvil as when the objective piece and the



anvil are held in the hands.
37. Implement Used to Detach the Flake

The device is used to cause a plane of fracture in materials with isotrophic
qualities. The tools used to produce fracture by impact (force, mass, motion and
inertia) are called percussion tools or percussors. Some implements are used by
gradually increasing force with the minimum amount of motion to a mass of isotrophic
material that is caused to become stationary. The material is compressed to the point
of fracture. The implement is a pressure tool or a compressor. There are two different
means of applying force indirectly. One is the technique previously described (the
use of the long crutch) which is a combination of both pressure and percussion when a
blow is delivered to the crutch. The staff of the crutch is used to transmit the
percussive force to the objective piece being already assisted by the application of
pressure. The tool could be called a compressor percussor. The other is the indirect
tool used to transmit only percussive’force to the objective piece.

To fabricate artifacts from the most minute to the massive requires tools for
removing micro flakes to giant spalls and quarrying operations. The size of the percus-
sors will have great range. Tool size may be reduced by increasing the velocity of the
percussor. Force is simply an effort exerted by or upon bodies at any instant. When

he induces fracture the wielder of the hammerstone may not be conscious of the physical

happenings but only of the desired results.



A common problem in physics will help to illustrate the wvariables that confront

the stone knapper. If a block of flint is struck by a hammer weighing 20 pounds with

a velocity of 30 feet per second, what is the force of the blow? What happens when the

velocity is increased or decreased? What happens if the objective piece moves with the

blow and what happens when the hammerstone is smaller than 20 pounds? A simple formula

is: The mass is M pounds weight divided by 32, then the momentum would be 21/32 X 30,

or 18 and 3/4 units. If this is to be destroyed (the hammerstone stopped) in 1/100 of

a second, the average force against the flint would be 18 and 3/4 divided by 1/100 or

1,875 pounds. If the hammerstone had struck the flint placed in sand and was stopped

in 1/5 of a second since the force was in effect twenty times as long, it was only

one twentieth as great, or less than 100 pounds. By the same token a two and a half

pound hammerstone traveling at 30 f.p.s. and stopped in 1/100 of a second would only

have 84 pounds of force, and a one-pound hammer around thirty-three pounds., One can

readily see that any changes in the velocity, the weight of the hammerstone or the type

of support can greatly alter the effect of the percussor on the objective piece.

A hammerstone larger than the objective piece will cause the piece to be pro-

jected with and in the same direction as the trajectory of the percussor. One must

consider the center of gravity of the percussor as a glancing blow will not deliver

the entire force potential. Experiments in using the hammerstone will soon cause one






with the platform showing a part of the cone truncation that corresponds with the area
contacted by the hammer or hard stone percussor. There will be ac§entuated compression
rings, their prominence increasing as the flare becomes thinner, 2An implement of wood
will not cause the cone to be truncated and in some cases crushed because of the nature
of the wood.

The type of work that is being done is to be considered, whether it be blade
making or making a biface. The proximal end of the flake will penetrate a soft percus-
sor and will be pulled from the artifact causing the bulbar part to have a distinctive
lip and a diffused bulb of appiied force., The part of the proximal end of the flake
contacting the soft tool will be greater than with the hard hammerstone.

The degree of resilency is variable in the percussors: minerals for hammerstones,
antler, bone, shell, horn and woods of different hardness, Each will produce character-
istics that will blend from one to the other depending on its structure. Predominance
of characteristics in flake assemblages will indicate that certain tool types were used
+n perform certain techniques of flake and blade removal. The exact material used for
the percussor may be questioned but it's relative hardness or softness will be indicated
by an examination of the debitage. H. Mewhinney ( date) .of publication)

H. Mewhinney (date) failed to.replicate each flake by the use of different percussors.
Before one makes final conclusions the conditions in which the flakes were removed, the

dorsal surfaces, the area of the ventral surface, the platform part, and the termination






These are but a few of the aspects to be éonsidered that are common to most flake
assemblages.

The flakes removed by indirect percussion are difficult to relate to the tool
material because the force is transmitted to the objective piece by the use of an
intermediate tool. Sharp lines of demarkation make it difficult to separate a well
controlled percussion technique and the use of the indirect tool. The use of the punch
indirectly does, however, permit the knapper to achieve superior control in placing the
punch with great accuracy. It is an aid in calculatipg the angle at which the punch is
struck. Flakes that haveplatforms that are consistently smaller than one eighth of
an inch in area will indicate that an intermediate tool was used.

At the present time the writer feels that no amount of human skill could be
developed to remove flakes consistently by the use of simple direct percussion. The
flakes removed by the use of indirect percussion are generally with well prepared plat-
forms, sometimes being isolated and not uncommonly ground. The flakes are considerable
flatter with edges that have no margin or in other words feathered. The flakes ventral
sul ice is parallel to the working face of the core or the objective artifact. The
bulbs of applied force are generally diffused an& fhe ventral side of the flake has
little or no compression rings because the shock is eliminated by the use of the inter-

mediate tool and the blow delivered with a reduced velocity.



The implements used to remove flakes by pressure are difficult to identify from
either the flakes or the flake scars. There are, however, a few characteristics that
should be noted. The amount of pressurethat may be used to detach flakes is limited
unless a lever used with a fulcrum or the chest crutch is employed. Flakes in excess
of a half inch in width, not length, will be a rarety in most aboriginal sites as such
a technique is commonly used to refine and sharpen artifacts made by employing the per-
cussion method. Blades and micro blades as well as pressure made burins and other
exotics are an exception rather than the rule.

The use of pressurepermits the worker to accurately remove flakes with peréision
and at the same time leave razor sharp edges to serve as supurb ting, scraping, and
perforating implements. The artifact can be made more regular and symmetrical as well
as being better serrated and notched for hafting purposes than by the use of\Percussion.

Repetitious flakes removed along a margin can have much diagnostic value because
a population of like flakes may then be studied to interpret the tool used to remove
them and the technique, Flake series such as these may then be related to the type or
character of the artifact and then in turn be related to a functional analysis of the
flaked stone tool., (Frison, 1967) Frison has reassembled flakes of similar character-
istics andmaterials and reconstructed the margins of artifact edges even though the
artifact was not found. The flake study revealed techniques that were unique and un-

discovered until this study was done with aboriginal material. The modification of



artifacts and concentration of certain industries were noted, The flakes showed a rhythm
that was almost mechanical being spaced with exactness and precision. Their platforms
indicated that a pressure tool with a broad flat tip was used to remove them. The con-
tact surface of the platform was as wide as the tip of the pressure tool, causing the
resultant flakes to have bulbar parts almost completely diffused. I observed that the
pressure was disseminated the width of the tool.

The techniques of applying pressure are both traditional and individual there
being numerous methods of holding both pressure tool and artifact as well as techniques
of applying pressure. The lifferent ame 1ts of both inward and downward pressures, the
spacing of the flakes and the nature of the tool tips, all result in flakes that have
distinctive qualities that may be identified as diagnostic traits. Both artifacts and
flakes must be appraised individually, then grouped into categories that indicate
technological traits. The same patterns may show a continimum in time and space.
Individual and traditional traits characterized by single sets of components may also
be observed., They may not be sufficient to create a complex until additional information
is made available on other components exhibiting similar diagnostic technological traits.

The material is which the pressure tools are made will always be a matter of
conjecture, unless there is a direct association of the tool kit and the artifacts.
However, it is entirely possible by a study of pressure flakes to form conciusions with

some degree of accuracy about the type of tip on the part of the pressure tool contacting



act as the flake is beihg removed, A very pointed tip of the pressure tool wi
pressure to be confined to a limited area, it being the apex of the cone or
the beginning of the bulb of pressure and will cause the bulb to be salient.

A broad pressuxr tip will distribute the pressure and will cause the apex of the
cone to be elongated and cause the beginning of the bulb of pressure to be diffused.
Should the point of contact with the margin of the objective piece be broad then there
is little or no definition of the bulb. The width of the pressure tool contact may be
determined by measuring the truncated part of the cone. This is also true when determining
the contact zone or platforms of flakes removed by either direct or indirect percussion.
The nature of the hammerstone or percussor may also be deduced. Certain percussion
techniques cause the platform surface to collapse. Platform collapse renders the
flakes and blades useless for identification of the tool used to detach them. The
absence of the platform isusually the result of a glancing blow delivered near the margin
at a steep angle.

The examination of flake assemblages will disclose enigmatic groups of flakes
that will be difficult to relate to any certain tool types. They will indicate that
techniques were used that caused the platform part to be shattered as gach flake was

removed.,



Size and weight of Flake

The size and weight of the flake or blade is useful in determining the develop-
mental stage or phase the artifact has reached from raw material to the completed
implement, The size and weight is also indicative of what tools were used to produce
flakes of varible sizes. The size of the flake would ordinarily suggest that the weight
would be comparable, but thin flakes would have greater area than those that are thick
and massive in relation to their plane of fracture. Massive flakes may be associated
with the natural occurence of the material to be used as artifacts such as in quarries
and alluvial deposits., Large flakes suggest the use of direct percussion with the aid
of a hammerstone, hafted or unhafted. The flakes will have well defined bulbs of
percussion with the point of impact inward from the leading edge in various degrees.

Flakes that result from reducing the raw material into workable forms will be
quite random because of the way it has to be done. Platforms and angles must be created
to receive the blow of the hammerstone at the correct angle. The flakes that result
from platform preparation are usually short and thick. Because the surfaces are ir-
reqular the flakes will lack uniformity. The manner in which the blow is stru;k may
cause the platform area to be similar. The debris that results from this operation
will include rejected flakes that lack homogenit and are abberant in form. There
will be exhausted cores. There will also be cores that have been distorted and bruised

from miscalculations of the knapper and are beyond recovery. A source industry yields



an assortment of sizes and weights of flakes with similar platform surfaces. There is a
general lack of refined flaking and pressure flakes are usually absent.

The size of the artifact to be produced will govern the size of the Flakes and
the stage of making. As the artifact nears completion the flakes will normally be
reduced in size and weight. The thinning flakes that result from a large biface will be
much lighter in relation to their plane of fracture because of their thinness and expan~
sion from the point of applied force.

The size and weight of pressure flakes will be limited because of the amount of
force a person can exert. The exact limitations of strength of the human animal is
unknown, but he is restricted without the aid of levers or mechnaical devices to aid
him. The quality and kind of materials also will limit the size and weight of flakes
that may be detached by the use of simple hand held pressure. Unfortunately flakes
removed by hand-held pressur¢ :echniques are usually broken during removal because of
the supporting pad held in the left hand. Pressure flakes can be removed in their
entirety if clearance is provided between the artifact and the protective pad.

Quantities of pressure flakes found unbroken will indicate that a special tech-
nique was used to preserve the flakes for further utilization as small cutting implements.
Because of the curvature of the pressure flakes made by retouching an artifact, they are

easily broken if they are stepped on. The proximal ends of the pressure flkes will









all of the exterior surfac

often abandoned unless they contain useable material for diverse artifacts. They are
commonly being scrape rather than projectile points. The exterior surface is commonly"
flawed or covered with a rind that Will not flake because of its softness or bruises.
The primary flakes are useful in determining the sources of the material. Cobbles
indicate a secondary source from aluvium. Primary deposits of the silicious material
may still retain some of the matrix in which the material was formed. The cortex on
flint and chert may contain some identifiable limestone or diatomite.

The term spall is used for any large flake and was derived from modern quarrying
operations for securing building stone. The biocks from the quarry were trimmed by the
use of a spalling hammer. The resultant flakes were called spalls. Both large primary
and secondary flakes could fall in this class, but a separation by using the terms pri-
mary and secondary flakes would be useful if one has an interest in technology.

Secondary flakes are those removed after the exterior of the objective piece is
removed. Should the secondary flake be specialized to form a blade, then the dorsal
side of the blade will bear two or more longitudinal scars originating at the proximal
end of the blade to form one or more parallel ridges. A secondary flake may have flake
scars on the dorsal side that are transverse, oblique, collatera. longitudinal, or

random, depending on the exterior surface prior to striking off the flake, whether

removed by percussion or pressure.



Debitage or debris that results from the flaked stone industries that accumulates
at some distance from the source of raw material will have a predominance of secondary
flakes in the remains. The trimming, thinning, and sharpening flakes removed by per-
cussion are quite common. The pressure retouch flakes because of their size are easily
lost unless means of special recovery are used. The pressure retouch flakes do not
account formass or weight, but are numerous.

From the results of experiments pressure flakes can be separated for technological
st;dies. It is a common practice to first remove any irregularities from a preform by
the use of pressure, then one or two and sometimes three series of flakes are removed
from the entire surface of the artifact. The purpose is to make a very regular surface
in order to remove all flakes from one margin, or to accomplish the Qarious styles of
precission flaking. The dorsal surface of flakes removed after the first series of pres-
sure work will naturally bear the scars of the previous pressure flaking. (See examples
of the primary and secondary flakes (reference to figures??) detached by both pressure
and percussion).

'

Flakes with Pronounced Undulations and Waves

Flakes that bear accentuated undulatior raves and concentric rings of force show
that materials with isotrophic qualities received force in the form of a blow induced

in such a manner that shock was caused and the material compressed along it's plane of






thick flake is removed from a core. ' Excessive compression is prevented. The waves

provide a clue to the technique, the type of percussor, and the velocity of the blow.

Waves are sometimes found in some materials that have planes of weakness that will cause

the flake to undulate. Materials include silicified sediments with varves, those with

crystal differences, with flow structure in some volcanic glasses, and planes of weak-~

ness due to the crystal structure as in quartz crystal.

The material used for the artifact is to be considered when making an appraisal

of the undulations of flakes., The coarse, granular textured material appears to dampen

the formation of the waves as the force is not transmitted from one granule to the next.

This reduced the shock-producing waves of force. The waves become larger and further

apart as the distance from the point of applied force is increased and the energy is

dissapated.

The Angle of the Platform in Relation to the Longitudinal Median Axis

The study of platform angles is most useful in determining the type of a core

that was used to make the flake or blade. It is necessary to project an imaginary

line from the dorsal edge of the platform to the ventral edge in order to _.sualize

the whole platform surface of the core., The flake or blade can then be held with the

platform angle corresponding to an imaginary 180 degree line. For example, a flake

removed from the corner of a rectangular core would have a platform angle that would









Recent examination of flake debitage at field schools conducted at the Grasshopper
ruin and at Vernon, Arizona allowed the direct application of selecting of flakes with
like platform angles and then examining the groups of flakes having similar platform
angles, The flakes showed a similarity of form and also a similarity of techniques used
to remove the flakes. Some flakes showed little or no platform or measurable platform
angle and were without the usual bulbs of force. This showed that a special technique
was used to remove such flakes. These unusual flakes were without exception covered with
the exterior surface characteristic of pebbles and cobbles.

From my own experiments they were probably removed by severing one end of the
pebble by the use of the anvil technique. This causes the cone of applied force to be
severed, eliminating the bulb of force. The technique is to place the pebble on an anvil
stone and then strike the pébble in such a fashion that the anvil will cause the objective
piece to become inert while the force imparted by the hammerstone will cause the cone and
the end of the pebble to become severed. 'Such a fracture is easily recognizgd after the
examination of a few of the flakes removed by the use of the described technique. Such
flakes were found only at Vernon and none were observed at Grasshopper.

There are, however, many other features to be considered besides just the platform
angle. The angle of the platform is often impossible to measure because of the technique
used and the flake being incomplete., An éxample of a complete flake with a platform

that is unmeasureable is one that has been isolated and ground such as a channel flake






A pressure tool with a wide tip will contact a greater portion of the material being
worked and cause a broader bulb of pressure to be formed. The use of a pressure toocl
with a narrow tip causes a limited bulb of pressure to be formed. The hardness or soft-
ness of the pressuretool does not cause any apparent change in the character of the flake
or bladelette., The width of the flake and the platform area may be controlled to a
degree by placing the tip of the pressure tool in from the leading edge. As the fl ke
is removed a greater platform area is also removed. The wider the flake the greater is
the pressure necessary to remove the flake, causing the width of the flake to be limited
to the amount of pressure the worker is able to exert.

The second part of controlling the width of the platform is the distance from the
leading edge that the force is applied. For direct percussion or indirect percussion,
the point of contact between the objective piece and the percussor is set inward from
the leading edge. The platform area will spread towards the leading edge causing a
platform area to be formed that would be larger than if the force had been applied on or
near the leading edge. An example of the use of the technique of striking away from and
back from the leading edge is found in Levalloisean flake with expansion of the platform
area from the point of impact to the dorsal side of the flake. Flakes of this nature
are designed on purpose to serve a certain function and are usually removed by the use

of a hard hammer stone to concentrate the point of impact.









can also be modified into projectile points without major preforming as the transverse

and distal ends of the flakes are used. These specialized flakes at their terminal

parts are flat which is an advantage over using a normal blade which is generally

slightly curved. The distal ends are bipointed and subtriangular and could be used

as they are when the platform part has been removed.

Types of Platform Preparation

The platform part of a flake or blade is the key to understanding the flaked
stone industries. It is this portion of a flake that determines the behavior of the
isotrophic material when subjected to force, whether it be pressure or one of the forms
of percussion. The techniques used in fracturing. the stone will make themselves apparent
when flakes are sorted by separating them according to the iikeness of platforms. The
platform parts will bear a remnant of the core from which they were removed. From this
core remnant, one will be able to reconstruct the type of a core that the flake was
removed from. The angle of the platform in relation to the longitudinal axis will show
the top face of the core. It will also show what pains if any were used to prepare the
area that received the force to detach the flake.

The platforms will range from the most embryonic to the most meticulous prepa-
ration. Examples are the use of the natural surface and the isolation and polishing
of the platform. The platforms are selected or made by the worker to receive the type

and kind of force necessary to remove the flake or blade. Each fabricating tool and









uniform preparation to remove a preconceived flake or blade. The preparation of plat-
forms becomes a second nature to one familiar to working flint-like materials. The plat-
forms may be prepared individually or a whole margin may be prepared at one time. Indi-
vidual preparation of each platform is usually necessary when making a core tool from a
cobble or nodule as each flake is removed from a surface that is deviant from the previous
condi?ion. Because of the lack of uniformity of the raw material, the flakes and plat-
forms will be necessity be variable and each platform will have to conform to the con-
dition. Upon trimming the surplus material from a core tool, the worker will usually
remove as large a flake as possible without endangering the proposed artifact. When
using the core technique, the platforms will be variant because the flakes will be direc-
ted into the objective piece from around the perimeter of the objective piece. Since
the flakes will vary in thickness the point of impact by the percussor will be struck
at variable distances from the leading edge, causing the platform surface.to vary in
breadth and thickness.

The initial reduction of the nodule to a biface is generally done by the use of
a hard hammerstone and will cause the bulb of percussion to be salient or well defined.
Such flakes will usually have but one facet or plane of fracture to be used as a plat-
form, When the preforming is completed and the objective piece ;s ready for thinning,
the edge can be beveled on the margine (one of many techniques) and the bevel will be

used for the platform surface or the platforms made for each individual flake to be



artifact bifacially. Rhe flaking is usually done by the use of direct percussion and a
hard hammerstone. After the first flake is removed, the flake scar will be used for a
platform for the next flake and these flakes will have platforms with a single facet.
The objective piece will be turned and the flakes will be removed alternately. In this
case a series of flakes will be quite uniform.

Upon using pressure flaking techniques the same methods are ;;ed only the flakes
are pressed off rather than being struck off. Pressure usually requires more meticulous
platform preparation and the preparation must be done with great care because a platform
properly prepared doesn't require nearly the amount of pressure as unprepared or im-
properly prepared platforms. In contrast by using percussion the worker can usually
remove the flake by increasing the velocity of the blow hile when using pressure there
is a limitation of the worker's strength. Pressure flakes removed by preparing each
individual platform are usually multifaceted because the worker will remove one or two

micro flakes on the margin to remove ridge left by the bulb of pressure and then remove

other micro flakes horizontally for - »latfor: rfac aind then remove one o :wo.






lapsing and causing a step fracture. This technique is used for both pressure and per-

cussion. The word facet is not uncommon in archaeological literature and is but a term

to denote a fracture plane made by intention or naturally and signified no direction of

the flake scar. It is relatively unimportant in denoting any technological differences

in the scars and how they were made. It is a term that has meager significance and

should be used in the most general way when one is ignoring the features shown in a flake

scar. Facet is a good word but it doesn't mean much.

Isolation of the Platform

The isolation of a platform is to either put by it's self, place apart or to
segregate, The isolation of the platform is used for several reasons. 1. to provide
a protuberance that may be contacted with greater accuracy when using percussion;

21 the flake can be removed with less force when using either percussion or pfessure;
3. the platform may be prepared by the removal of flakes to make the desired angle,

ground or polished; 4. the platforms may be spaced at the desired intervals; 5. the

platforms may be isolated and extended away from the proposed edge to eliminate deep

bulbs of force, and at the same time reducing the shock to the artifact. The five
reasons are further explained as follows:

1. The accuracy is increased because i# is much easier to strike a projection
extended in such a way that part will be contacted by the percussor before it can con-

tact any other part of the objective piece. By the use of this technique one may be



able to govern and select the point of impact at the discretion of the knapper. This
form of platform isolation may be used for removing flakes, blades and in forming the
artifact. A simple example of the use of platform isolation is the preparing of a
ridge at the top of a Levalloisian core in order to remove a flake of predetermined
size and form.

2. It requires less force (pressure or percussion) to remove a flake or blade
because the initial shearing of the flake begins at the proximal end or at the bulbar
area. Since this part has been reduced in area, the amount of lithic material is not
so great. Once started the balance of the blade or flake requires less force. The dif-
ferences in the amount of force are quite obvious when the knapper is performing pres-
sure work. One can imﬁediately note that much less pressure is needed if the platform
has been freed from the objective piece by platform isolation. WNoticeable is that one
must cause fracture to either side of the buibar area beforethe flake will part from
the objective piece if the platform has not been isolated. Both the flake and the
bulbar scar show a hackled or fissuring from the increased force necessary to cause a
detachment at the proximal end of the flake. Platform isolation is not necessary, but
is usually associated with the more refined techniques of flaking. The isolation of the
platform makes use of principal of the cone. The truncated part of the cone is extended

because of it's isolation from the objective piece. Such an extension permits the

—



> proposed flake wiit t using the

7 to apply sufficient outward pres-
sure to cause the proximal end of the flake to part and then the entire cone will be
removed with the flake. An example of the use of this technique is the platform isolat
of the channel flake preparation of the Folsom projectile points.

3. The angle of the platform may be prepared more easily when the platform part
has been relieved and the angle can then be adjusted to the technigue being used to remove
the flake. One technique is to alternately remove a flake from the lateral margin and
each flake scar provides a platform for the next flake. This is a preliminary procedure
for the final flaking. After the lateral margins have been flaked in this manner, the
edges will appear saw edged with projections like the set in a rip saw. These projections
or the individual saw teeth can then be used as platforms to completethe flaking of the
bifacial artifact and the edges will be slightly sinuous or undulating.- Because the tips
of the saw teeth to be used as platforms are sharp and pointed, they must have the points
removed by minute flaking or be abraided by grinding or polishing to prevent the flake
from collapsing. The polished platform will withstand more force than the flaked or
the ground surface.

4. The individual isolation of platforms permits the knapper to place accurately
on the core or artifact a platform in exactly the desired selected point and at the

correct interval for uniform flaking procedure. Techniques of platform isolation may






abraiding process is weakened in much the same manner as a repeated scribbing and

scoring with the modern glass cutter. It is common knowledge that vitrious material

roughened by sand blasting or other means is considerably more friable than a polished

surface. The grinding of the top of the core allows the blade to be parted from it's

proximal end with a lessened amount of force than one with a plane of fracture made by

removing a flake and then using the scar as a platform surface. The grinding also

prevents the tip of the pressure tool from slipping as outward force is used in con-

junction with the downward force. The grinding is used not only for weakening but also

for strengthening the platform part, but by a slightly different application of the

grinding principal.

In order to strengthen the platform it is slightly rounded to remove any sharp

projections and edges that are too thin to withstand the force necessary to remove the

flake or blade. This principal is best understood and used in modern industry in

grinding and beveling glass plate and mirrors to prevent their having an edge that is

fragile. Glass tubeing and drinking glasses are fire polished to cause the edges to be

strengthened. The ground edge of an artifact permits a flake to be removed without the

platform collapsing and prevents it's breakdown which would cause step fractures. Plat-

form grinding is useful for the preparation of platforms either individually or on the

entire margin to be subsequently flaked by the use of pressure or percussion, Flakes
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The previously described technique of grinding the polyhedral core is an exception
to normal platform grinding. The difference is that the top of the core is ground to
weaken the platform surface while the other uses are to strengthen the platform. When
in the laboratory I use a coarse scythe stone made of silicon carbide because it is
harder than sandstone , it abraides more rapidly and is not so time-consuming to use.
When thinning a large bifacial artifact by percussion, the lateral margins are abraided
only on selected portions opposite that of a proposed flake to be removed, usually where
there is a protuberance or irregularity that needs to be removed. When the surfaces
of the artifact have been made regular, then the entire margins with the exception of
the tip are abraided if the artifact needs additional thinning. When the margin is
rubbed with the abraiding stone from the base towards the tip, the flatforms are
automatically exposed because the ridges left by the previous flake scars make an edge

that is thicker at the origin of the ridges. These thickened parts on the lateral

margins are the most suitable platforms.









istic absence of platforms. Robson Bonnichsen exhibited micro blades collected that had
the same features of probable independent development. The only similarity is in the
character of the platform part. There are several large flakes from the terraces of

the Fraser River, British Columbia (Borden _) which I examined lack platforms.
These specimen's are the result of either striking directly on an anvil stone or placing
the objective piece on the anvil stone and then by direct percussion removing a flake.
Such a method causes the cone of percussion to be severed with neither a bulb of per-
cussion nor a platform. This is a technique described under bi-polarism.

I have found that flakes and blades may be removed from a core with little or no
platforms when the core is placed on soft earth or sand. The percussor (antler or soft
sandstone) is directed at a low angle across the top of the core. As the percussor
contacts the leading edge the hammerstone is pressed downward causing the force to be
mainly outward rather than downward. The results are not uniform and the flakes and
blades often step fracture, but some of the blades are without platforms. Additional
experiments will be necessary before such a technique is entirely understood. Blades
from the Poverty Point site would have to be carefully appraised and compared to the
results of experiments before any final conclusions may be drawn relative to the actual
technique used.

There are also flakes that have no bulbs of force and no platforms caused by



rapid thermal changes, freezing of absorbed water, mineral growth within the lithic

material and exfoliation from internal pressure will cause the exteriors to be spalled

off. Flakes such as these will have no rings of force originating on a margin and caused

by impact. These flakes do not necessarily indicate that man was involved in their

making. The flakes do in some cases resemble pot lids and are plano convex in selection.

If any compression rings are present, they are incomplete circles around a point in the

center of the ventral or convex side of the flake.

Platforms Crushed Upon Removal From The ( re

Flakes and blades will be noted that have the platform part of the proximal end
absent. Such occurrences are\due to the technique, errors in judgment, and the nature
of the material being used. When the platform is not prepared to suit the conditions
of the technique being used and the velocity of the blow is too great for the size of
the platform surface, then the platform will probably be shattered and crushed. Because
of the increased velocity the flake or blade will still be removed from the core. The
action of removal is so fast that the force is transmitted through the crushed part and
into the flake causing it to be fractured from the core.

Flakes or blades that have the proximal ends missing create a problem when an
attempt is made to reconstruct the entire flake to determine it's probable mode of
manufacture. One must then look for other diagnostic features shown in the balance of

the flake or blade, such as a consistency of form, straightness or curvature, termination









relation to the axis of the proposed flake. At the stage when the knapper is making an

irregular surface regular, the platform must be selected with the thought that it will

serve to remove as much unwanted material from the artifact without the possibility of

fracturing the objective piece in the wrong place. Should there be a protuberance or an

unwanted lump on the face of the artifact, then one must study the nature of the ob-

struction. An attempt must be made to select and design a platform in such a position

that a flake can be removed that will elminiate the irregularity with the flake.

The longitudinal axis of the proposed flake must be considered before the plat-

form is selected. The platform, in relat n to the axis of the flake, is positioned

in such a manner that sufficient material will be encountered. The platform must be

placed as near the intended area as possible. Another example of positioning the plat-

form in relation to the proposed flake axis is that a flake has collapsed slightly in

from one lateral margin and at it's termination is a step fracture that must be eliminated.

A platform area is selected on the opposite margin so that the second flake will on the

same plane of fracture intersect the step fracture left by the first.

The treatment of the platform in regard to the axis of the flake is necessary

when one is to accomplish precision retouch on an artifact such as a projectile point.









that have flatter bulb areas are caused by the type of a percussor used, the manner in
which the objective piece is held and the type of platform surface. One cannot help
but notice the outstanding differences between bifacially worked artifacts with regular
smooth lateral margins and compare them to those with irregqular scalloped edges caused
by this deep bulbs of force. In part this sharp definition and lack of definition of
the bulbar area of both flake and flake scars is caused from the angle of striking.

The higher angle or the nearer to perpendicular to the long axis of the objective piece
the deeper will be the cone part if the point of the percussor is small. This causes a
cone to be formed with a small apex. On the other hand if the angle is lower and the
percussor will make a wide contact on the objective piece, the truncation of the cone
part will be wide. The cone will not have the definition that is shown when using a
percussor that contacts a small platform area.

A fair example of causing the bulbs to be diffused is the use of the wooden baton
as with the billet technique. The margin of the ~ iective piece penetrates into the
wood and shows no definition of the cone part on the bulbar area. Because of the
yielding nature of the soft billet, the time of contact is increased which reduces the

shock to the objective piece and eliminates shattering of the platform part. As the












a ball-like appearance at the proximal ends of the flakes which makes up the bulbar part.
Those that have strong t convex bulbs of force are usually caused when the force was
directed well into the objective piece and then the “orce dissapated before the flake
could complete it's path across the face of #he artifact or core. Such flakes do not
terminate with a step or hinge fracture but are very short with thick proximal ends.

The bulbar part on the ventral side of a flake or blade can range from a high convexity
through flat to being concave. The varying degrees depending on what technique was used
to remove the flake. See Figure .

“

gf Presence of the Overhang Left by the Bulbar Scar of the Previous Flake

A

The overhang occurs at the top of the core and is the negative of the bulb of
force left when a type of flake is removed and found on the dorsal side near the proximal
end of the flake. In certain flake assemblages one will note that the overhand was not
removed. Some toolmakers made more formal preparations of the core before the flake was
removed. If the overhang was removed from the core prior to the removal of the flake,
then the flake will bear evidence that the core was prepared before the flake was removed.
Certain Artic cultures when ﬁaking micro blades did not bother to remove the overhang

from the cores. This is evident on the blades, a minor cultural difference yet a

diagnosti trait. (David Sanger, conversation, Society for American Archaeology Meeting,












groups had had individual rhythms of removing the overhang when and if it was remov .

On the other hand the removal of an overhang left by the previous flake scar is

a simple matter if the platform face of the core is not at right angles to it's long

axigs, and is beveled or less than a right angle. The percussor or pressure tool can then

be applied directly to the leading edge without crushing or causing step fracturing. The

flakes o n the dorsal side and at the butt of the flake will terminate by feathering.

The depth of the bulb of applied force will be indicated by the amount of material that

is removed in order to align the platform with the long axis of the flake or blade. The

alignment of the flake in relation to the core is that the vertical axis of the proposed

flake or blade must be in the center of the transverse section as well as longitudinally.

When the platform is isolated and the force directed so that the cone of force will fol-

low the long axis of the blade or flake, the depth of the bulb of force is reduced and

the overhang is almost eliminated and then requires little or no need to prepare the

leading edge for removing the next flake. Flakes that have been made in this fashion

will not bear signs of overhang removal. See Figure ).
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a very small platform. In order io insure against platform collapse

the platform is slightly rounded by grinding and smoothing which

is a strengthening lechnique. An extra thick flake poses a problem

in terminology, when does a flake cease to be a flake because of thikness ?
A large mass of lithic material intentionally quarterd may have little
resembelance to [lakes, but if the portion bearing the bulb of force

would then be a {lake while the portion bearing the negative bulbar

scar would be the core part. It would then appear that there is no limit to th
thickness or size of a flake. Another comment on flake removal , and

of particular interest to pressure flakers is that the thikker the
platform the greater the amount of force nessary to cause the detachment.

71,

The uniformity of the three dimentions, length, width and thickness.

Experimental archaeclogy, and more specific Lithic Technoleogy involves
all stages of a particular artifacts replication. Unforturately in most
cases we can only examine the last series of flake scars which hopefully

will provide elues for the final techncue.



63, The width of the rlake or blade. The width of a flake or blade will

first depend on the size of the material being worked, some [lakes will be as
wide as the material. It 1s not an uncommon practice to section a nodule of
#1intlike material into a series of tablets allowing the flake to intersect the
lateral margins. A series of such flakes em tablets are an efficient way of conserving
material. The tablet like flakes can then be reduced into an unlimited array of
artifacts. The technique 1is generally by the use of direct percussion and a
hammerstone. Making tabular flakes by this technigue is a method of utalizing
the full width of the material and with much practice and skill the flakes will
nave parallel dorsal and ventral surfaces. refinements of this technique may have
heen used in Mesoamerica for making the semi-lunates or the graduated, end-pierced
thorasic ornimental pieces, they are not uncommon and were made with exceptional
skill. The exact aborigiaml series of techniques are still unknown.

The control of the width of flzkes amd blades is largly due to the natural
or intentional dorsal surface of the ### proposed flake or blade. I find that

dorsal

the more acute or the more convex the/surface the narrower the flake or blade.
The actual removal of an intact prism of controlled dimention 1s manuliplitative
process of many complexities and an assortment of many approaches. To be considered
is the amount of energy needed to fracture 2 pre-dstermined area of lithic materidal
and the materials resistance to {racture, the inertla of the piece being fractured
, the platform character, the yeild or resistance of the percussor, the velockty
of the percussor or 1f by pressurethe ratio of downward and outward forces.

70.
T™e thickness of flake or blade. A general rule of the thumb is that

The further in from the margin a f{lake or blade is struck or pressed the thicker
will be the material, however the distance belween the dorsal and ventral sides
at the proximal end of the flake or blade or the platform part can be relitively
small and still have considerable thickness. Some techniques of platform
preparation was to remove any overhang from a previous scar and then a

the area that will recleve the force to corespond with an aria of prede

thickness. Such a proceedure permits the removal of a thick flake or b
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