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iPLICATING THE LINDENMEI:R FOLSOM

Folsom! This projectile point is one of the most remsrksble
forms of the many types of stoneworking srt which depict the
highly specisliged technicguee of the New World lithic industries.
Yet it is probsbly the moest misunderstood and controversial
artifact of the Hew World Cultures. Its znomolous technigue has
placed it in s clase by itself with its only remotely counterparts
in the Qld World being the Dorset Point* and the Kuceli frog Gran
Pressigny®#*, It has become a Stonesge enigme and, therefcre, is
probably the most underrated snd - occaseionzlly - the most over-

rated artifaet in typeology.

in snzlysig and explanation of the Folsom is attempted here because

of the skill recuired in its fabrication, the many phases of its

construction, znd the unigue technicues demonstrated in its manufacture.

But, primarily, becsause the discovery of this fully developsd point,

#Jorgen Meldgsard:"irctic Institute of North A merice,Technical Paper #11
#*# Shown to my by Dr. Jacques Tixier of Museum Nationsl D Histoire Naturelle,

Paris, Fruncé
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shich made ite appearsnce st &« time early in the history of North
America, changed the whole aspect and countenance of Archseclogy in
the Americas. Prior to 1927, the mention of mansg'antiquity in America
could not extend beyond a few thousands of yesps. It was the Linden-
meier Folsom thet changed the entire concept of the prehistory of this
hemisphere. This point,then, should be familisr to anyone with an

interest in mans' development in the New World.

dMost flintknsppers, including the writer, congider this to be one of

tie most beauwtiful, practical, highly specislized, and, admittedly, one

of the most difficult points to revlicate. My experiments in flintinapping
have led me to conclude that the making of this point vrobably took more
time, peatience and skill than any other preojectile point of comparable
size. For example: = common Rocky Mountein side~-notched point of scome
length made on a flake csn be done in five to ten minutes, whereas the
Folsom point may take several hours to complete the psinsteking preparation
of its many stages of munufacture before the srtifact is finally fluted

‘and completed.
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Making « fluted point, such ss a Clovie, is not too difficult &

job - but replicuting & Lindenmeler Folsom with &ll the character

of the original is guite another gtory and only by using the same

methods and technicues of the aborigionzl cin we reproduce a true

cCOopy.

A1l my Folsom experiments have been an effort to reproduce the

Lindenmeier type and, therefore, this paper will deal only with

meterial from that site and is not to be confused with the Clovis,

Folsomoid, basally-thinned, or other fluted point traditions. The

Lindenmeier Folsom reflects uncanny working skill and revesls complete

control of the eryptocrystalline guartz family minerals which was not

attained by aborigional man before or after Folsom. For the benefit

of those who are not too familiar with the classic Lindenmeier Folsom,

an analysis is inserted here to indicate the many problems involved in

its working technigue. Description covers plastic cast model of Point
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B22/8% of the Denver Museum of Nesturel History. This represents
one of the finer specimens from the Lindenmeier site snd is
representative of the type of Folsom my experimente intend to
Jroduce. Following is & deseription of this particuler projectile

nd reflects my interpretotion of technicues used in its fabrication.

It ie 1-7/8" long and 7/8" wide, however, some Lindenmeier points
may be ac much as 2-1/2" long and cun average 3/4" in width. The
shape of the point resembles the outline of & rowboat in form but
ie slightly constricted at the bage and, unlike most projectile

points, the tip(or the distal end) terminstes abruptly.

Llthough some publications describe the tip of this projectile as
being "snub-nosed" (Mewhinney:Manual for Neanderthals), it actuzlly
has = very thin,:zharp edge, the result of a carefully controlled
pressure retouch. This type of tip not only has strength, but also
has plercing and penetriuting qualities not inherent to a fragile,
acuminated tip. The proxim:l end resembles the shape of a broszd U,

ordinarially with a slight convexity at the bese of the U. This



e

Folsom - Page 4 S

convexity is usuzlly s remncnt of the platform left after removing
the second channel flake. The base is also charscterized by the two
diagonal pressure flake scars on both sides of the bulbar scar.

They represent a very definite Folsom charecteristic. After removal
of the szcond fluting fleke, the bulbar scar was left with protuding
ridges on both sides of the bulbar portion of the channel and this
projecting materizl wes removed by the application of these two
pressure flakes. These diasgonal flskes served to flatten the base
to faeilitate hafting. This same technigue was zlso used sfter the
detachnuent of the first chunnel flake, but, unfortunstely in some
cazes, was obliterated when the platform was prepared for the second

flute.

Upon examinstion with & 12X magnifying glass, I find that there is a
total of 182 retouch flake scars on the perimeter and this number
does not inelude the retouch on the baze. The minuteness of the space
where pressure was a.plied indicates that the pressure tool tip was no
thicker thsn the fingernszil. i sm in no w#y suggesting that the
fingernzil wus used us the tool, bu@ employ the word only for

deseriptive purposes and for comparison in size. To huia secomplished
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this mo:t remsurksble feat, the worker was, no doubt, endowed
with superb eyesight and had atteined a high degree of manual
dexterity. The eyesight snd contrel reguired mey be likened
to that reguired to produce the Chinese forbidden stiteh or
some of the Peruvian textiles which incorporated the use of
hundreds of strands per inch. Theﬁﬁinute ratouch flakes huve
parallel sides and the length of these tiny flake scars are
ebout four or five times the ir width. The terminsl ends of the
flake scars were, in most cases, removed by the fluting fluke,
therefore, at the present time, their total length if unknown.
For the first series of flakes, the micro-retouch flsking was
worked from the tip to the bazse. Then the preform was turned
over and the same technigue uged on the other side. The opposite
side was then retouched from thg base to the tip, then turned
over and the other side retouched from the basse to the tip. The
gpacing interv.l wes kept constant by placing the pressure tool
directly opposite the ridge left by the removsl of the flake on the
opposite side. Upon close inspeetion of the edge, one will notice
& sinuous or undulating edge resembling a micro sawblade with

denticul:te edges. Beecause of the extreme sccuragy in placement of
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the pressure tool and the zttcinment of meximum control of the

downward and outwerd pressure, the flekes removed left an un-~

crushed, razor-shuorp edge. CSuch meticulous czre to plecement znd

control of the pressure teol, resulted in the removal of the micro-

bladelets and their sdhering platforms from the edges of the

Foleom.  Such an edge has mueh strengbh and sharpness in spite of

its obtusge angle.

On one edge, there remsing a emall arez indicating the primary

retouching between the channel flake and the secondary retouch.

A8 nearly all the primery flake mears have been erased by the

secondary edge retouch, bthere is no way to determine the

techniques used for the primary pressure fluking. However, before

the fluting wes done, the surface of the preform must have been

mude very smooth and regular, for wuny irregularity on the surface

of the point would cause the channel flazke sear to be erratic,

wisshapen or aberrint to the normal channel flske.

The platform of the first channel flake was placed slightly above

the now existing tangs on the base. The first channel flike was
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then removed from the base to the tip with a slight curvature

of the flake, terminating to nothing or what can be called a

feather edge. The two ridges on either side of the bulb of

pressure [channel) were then removed by two well controlled

diagonal flskes prepsratory Lo the consgtruction of a platform

for the removul of the second channel fluke on the opposite

side. In the preparstion of the second platform, small flekes

are removed by pressure from the area between ithe tangs xma@ to
isolate the platform end position it midway on the base, directly

in line with the tip. There is a smull loss of platform material
after removal of the first flute, so, when preparing the seeond
platform, one must lower it between the two tangs. This deviation
in platform preparstion ie necessary to the technique in order to
obtain sufficient material to prepsre a large enough and strong
enough platferm to withstand the amount of force necessary to remove
the channel fluke. The second ylatform must be positicned in such
& munner that when it iz removed the bulb of force will intersect,or
nearly so, the bulbar scar laft by the first channel flske. If zll
techninques are followed carefully, the bzge will be knife-edged, or

ap roxim:tely knife-edged.  MDEXRAOLNRRRE LA TR FALSNR S SN Xtk

ey
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The removel of the second flske produces & wide longitudionsl
channel corrssponding with the one on the opposite side. The
second channel flake iz sleso slightly curved, resulting in a
double vonvex cross-gection. There are two ridges outlining the
chunnel fluce scar and parallel to the edges of the point,giving
the artifact the desired additional strength. The midsection
between the two fluting flake scars messures 5/64" in thickness,
thus weskening the strength of the srtifuct, however, this weak-
ness le compensated for by the ridge. The worker must exercise
the ultimate amount of control in order to start the detachment
of the fluting flanes at the buse and terminsts them at the tip,
thus ereating an are on both flakes to leuve gueh & smsll amount

of material in the midsection.

It is indeed 2 remarkaeble achievement for msn to have devised this
most complex tool beecsuce of & funebional need. Is it any wonder
thet Folsom is one of the most discussed, controversisl and unique

points of the Harly Americas.
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At times we tend to underrate this vrojectile point due, I
believe, to a luck of understanding of the difficult mechanicsl
sroblems invelved in its febrication and the common misconception
thet 1t le easily made by casuslly striking off the two flutes by
the hand-held percussion msthod. I can only concluce that this is
largely the theory of those who have never trisd flintknsayping end,
therefore, are unable to evaluate the muny problems thst would be
involved in the thinning of this point by the free-hand percussion
method. Clovis und Folsom sre both fluted points, but each is
produced by the use of different techniques and each has its own
&nd distinet churacter. Detachment of & channel flske by free-hand
percusgion csn be sccomplished, but the finished point will be
larger, thicker, have different character, and will look more like
& Clovis than a Lindenmeier Folsom. Using the pressure with rest
and the indirect percussion with rest methods osroducsg the true
Folsom cheracter and these techniques afford grester sccuracy and

control even though they sre more time consuming.

iny misconceptiong regerding these two distinct techniques may be
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due to & lack of fine-line diserimination in typeology and

technology of fluted point traditions and an overlaping and

relating with Clovis, Folsomoid and other fluted and basally-

thinned point treditions. Artifacts produced by these two

different technigues may sometimes be mislsbeled due to « lack

of workshop materizl (including the removed flskes) from other

fluted point slites. Such collections would permit comparison

and analysis of technology end identify the distinet difference

betwesn Folsom and other fluted tradtitionz. I would be

inelined to think that future typeology, in conjunction with

technology, should be more definitive regarding charseter of

Folsom fluting and flsking technigues and be more restricted

in diseriminating between Clovis and Folsom. When one has even

& rudimentery knowledge of flintknspping, then these

differences will be self-evident.
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At present, the name OClovis encompasees such a wide array of
tocls of various sizee, forms, types of basal thinning and
fluting, as well as many techniques of workmenship, that only

a few may be compured to the Folsom. But the Folsom has some
definite Hallmarks that set it apart from other fluted or semi-
fluted pointe. The basal portion between the tangs is generally
knife-edge thin after the removal of the second channel flake,
Thie negative fluke scar then make & slight curve from the base
to the tip of the point, often feathering out to infinity. The
pegative bulb of force left by the last channel flake is purposely
designed to be deep in order to thin the bsse. But this lesves
sﬁrplus maeterial srojecting on both sides of the negative bulb.
This surplus materiel is then removed by pressing off two
diagonal flekes which leave the narrow disgonszl flake scars just
below each tang. This is done after the fluting to leave the

projectile point with & flatter and more uniform base.
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The redouching on the margins of the Lindenmeier Folsom is ecuslly
as skillful an sccomplishment zs the chunnel fluke removel, but it
,.cannot be compared as the retouch technique is very different then
that necessary to remove the fluting flake. These parallel marginal
rut@u&h flukes are ss close as one twenty-sixth of &n inen in width.
Their length nust be estimated and evaluuted for they have been inter-
seobod Ey the ehannel flare and, therefore, we cannot be sure of their
original length before {luting. Infinite skill ls required tc remove
sach of these diminutive micro-flakes, for essh fleke removal reguires
thie same platform preparation, the same spscing, the same downwerd snd
outward oressure and the foree muzt be epplled eazch time st exactly the

sume cugle,

The ercsg-section of both the length and the width of the Folscm is
one of the sttributes usoful for distinguishing between Folsom und
other fluted pointe. After fluting, it is thinner ~ with the channel
gscar extending slmost the width of the artifuct. The ercoss-section
of the length is alsc thinner and doubly concuve, with the channel

goar starding spnd terminating slwost to infinity.
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411 of these things are pertinent to¢ the menufacture of Folscm. It would
appear logical, therefure, that there ig a great need to separate the Folsom
from the other fluted point traditions by a more careful exuminution of the
technology invelved and = compurison of the techniques cherscteristic to each.
The unfluted Folsom has, no doubt, equully diugnostic flake scars, however, I

have never had a chance to examine such material.

4b times we tend to overrate this point because we sometimes lose sight of the
faet thut it represents only a single example of the muny fine types of art
wiich are evident on other types of stone tools. There is interngtional interest
in Folsom becsuse of the technicue involved in the removzl of its two chinnel
flakes and thie concern has resulted in meny thecries regarding its manufacture
functicon, ete. Yet the distribution or geographicul range of this classic type
is not great and its appesr:nce 1n prehistory covers only z relatively short
pericd of time. If and when & similar interest is shown in the technology of
other artifzcte which incorporate the removel of hundreds of flakes from one
single tool, these, too, will be just as distinctive. Consider the parallel
flaking work such as thet found on Eden, but much finer - u differgnt technique,
but slmost as difficult sas the Folsom workmanship and certainly requiring an

equal amount of econtrol.
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/dmittedly, the Folsem technigue is classzic, but there ars many
other techniques of equally exacting and diffieult workmsnship such
ag the Egyptiar knivee snd braceletsy the Danish Daggerc; the
reversslly fluted Doreet points from the irebtic; the ¥syen eccentrics;
the Polyhedral cores from Mesocumerics; the flaked spheres of Algeris;
the very thin bifaeisl Soluteran typee of the 0ld and New worlds;

and last, but not lsast, the mugnificient pressure retouch dene on

sope of the Zarly Hew World polnts.

The faceled spheres {rom Algeria are fantastic creations, but they
¢apnot be compared to the fluting flaokes of the Folsom as the working
techniques are not comparsble. However, the reversaelly fluted Dorset
points do have u relationship to the fluting of the Folsom. The

Dorget pointmaker hed problems confronting him that were guite different
but equally zs difficult zs thet of the Folsom toolmuker. secording to
Jorgen Meldgaerd(irtic Tustitute of North Americ:,Technical Peper #11)
"ifter careful chipping on both sidss two long blades wmere pressed off
from the pointed end on the same side, sach removing approximstely
one~helf of the chipped surfans, and resulting in & keeled appearance

of this side of the blade. This yrocess is perellel to the fluting
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of the Folsom bludes, but the purpose was primerily to obtain

sherp edges, secondurily to meke the blade thimmer®. Consider the
mechanics involved - the very grogile tip of the Dorset had to serve
a8 2&@ platform for removal of the two perallel flakes reguiring the
; fgdrker to demonstrete intinite skill when &pplying the necessary
pressure to prevent crushing or bresking this point. ifter these
two parallel flakes had been removed, they left & ridge duwn the
median line and & razor edge on both sides. When one considers the
vroblems of mechanics of fracture in relstion to the smount of plat-
form materisl on the fragile tip thea he realises that thie is indeed
4 remariable agcomplisnment. Folsem and Dorset have a similer

relationshlip, but there is little doubt thet different techniques

were used. W®ho is to judge the most skillful?

The blades removed from the Gran Pressigny cores are a remarkable
aschievement and may be compared favorsbly to the dimunitive channel
fleke of the Folsom. However, these grandicse blades were detached
froé & thick stable core and from only one side, whereas the blades
removed from botﬁ gides of the Folsom were only slightly thicker than

the point itself. The Polyhedrsl cores from Hescamericas also displey
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much skill, as & single error or miscalculztion would ruin the core.
But, ageln, one hus & messive gore from which to rescve the long narrow

blades, muking thle menufecturing job lesge difficult.

'Ihs Egyptian knives i{liusbrabe & serics of {lake removal comparable to
the fluting of the Folsom for they demoastrate the gbility of
repetdtion and dupliication of {lake removsl - the skill and accuracy
of detachment - but,again, they are removed from & greaster mass of

stone.,

There zre many other examples of wmork compareble to the Folrom
tecinigue, but these will gerve ss & few to illustrate the many
complexities that confront one when meking compsriscopns and they
may serve to better explain why the Foleom is, «t times, both
underrated apnd overrated, The list is far from complete but, for
the gresent, these known types with Uhelr conbrolled preecision s
surface {laking are oculstanding to the discerning eye of g flint-
knepper. Perhaps the Folsom is the mest difficult artiféot to
replicate, but one muet not discount the skillful and eritiesl

techniques of the muny other types of stoneage srt,
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I first bescame awsre of The Folsom point sometime around 1928

when a tourist {rom Jolorede, knowing of my interest in flint-
knapuing, teld me oboul this peeullar projectile point. He
desoribed it sz baving on bolh the dorsal snd ventral sideg "blood
grooves" to permit the snimsl o bleed after the weapon hed been
inserted, and he further believed thet the grooves had been ground
cut. From thie deseription, it was aifficult for me to conjur up
a mental pieture of this point that - ot thet time -~ hed no name,
Howsver, sever:l years later I ceme into posession of one of these
ayetericus srtifects. Then, for the next ten years, I made numerous,
futile attempis to suecessfully replicete the Lindenmeier Folsom.
I had little success ~ but I did gelin much experience in wiat pot

to do wnc filled my files with broken and misshapen projectiles.

In 1941, I wet Dr.Z.B.Rensud &t & Huseum Congress in Columbus where
I was working with Ir. E.C.Shetrone con lithic experiments and wihere
I was able to study some of the Chio fluted points. DIr.Rensud was
working on typeology sund it wap during e discussion of tool &nalyéis
that I obbalned my first sccursie informetion on the Folsom. %hen

I huad completed my work et the Museum, I webt to Washington, D.C. to
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talk with Dr.Roberts snd waes then able to view a collection of
Folsom points and their chunnel flskee from the Lindenmeier site.
My study of this collection wus brief, but it geve me immeasurable

assictance in the technology of the Folsom point.

In 1863, Dr. Merie Wormington of the Denver Museum of Nutursl History
allowed me to exsmine some of their Folsum materizl and, after study-
ing these srtifacts, I revised my thinking on working technigues. The
collection included scme partly finished artifacts which gave me my
first op ortunity to analyze the actusl phases and steps of

preparation for removal of the fluting flake. Prinecipally, I noticed
that the distal end of the preform was polished and left with excess
stone, making the tip end of the preform thicker in relation to the
design of the finished artifset. This techunique was employed, no doubt,
to provide better supoort end to lessen the shock received by the
preform from the foree nscessary to remove the channel flake. Thia
further strengihened my belief that elither the pressure method using
clamp and anvil, or the indirect percussion method with clomp and anvil,
was used a8 the meang of fluting. Logically, this excess material

would be of no conceivable help or use when employing the use of the
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free~hand percussion or free-hsnd pressure technicue and, in fact,
it eould be detrimentsl. Further, the polish would serve no purpose

whatever.

After seeing this, I hed to revise my thinking, for I reascned that
the polish on the tip wes to strengthen the stone and the excess
materisl was purposely left there to permit the artifaet to with-
stand the great wmount of force during the menufacturing stage whether
by pressure or percussion. I did some experimenting with this
teechnicue of point suppord snd tried s new method of placing the
artifact in the holding device. Previously, I had felt the tip

of the artifact should not be touching on solid material, for I felt
this would cause crushing or compression of the channsl flske. But
the excess muterial left on the tips of the Wormington colleeticn
indicated that the aborigionzl rested the tip of his preform directly
on the support. Thereafter, wy artifuct was placed in the holding
device in such a posgition that it rested on the leading edge of the
anvil and in such a way thet the leading edge of the tip of the
preform was supported by the antler block{anvil) Therefore, when

forece was epplied on the platform snd the fluting flake was being
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deteched, 1t would clear the antler support and still fl;ia the
projectile point to the tip without the customary end snipping.

IThe use of %bis webhod resuited in belber replicas and I did not
snip olf the tips as often =5 without the support. I &igo found
wien using this meitbod that fluting flekes removed in this fashion
had the sawme chuarasterislics as those reuwoved by Folsom Mun. To
furtber tust this theory, I advised Gene Titmus, & very competent
fiintknapper, of my thinking and he, tvo, found that he had much
better results and thst friz Folgom hed the seme character of the

genuine, Hy =xperiments wilh this technicue - whether uesing

.

pregavre ¥ith rest or indireet percussicn with rest - have been

guite successful end heve produced polots with the charecter of the

Lindenmeicr FPolsom.

There seems Lo be an srronsous opinion Lhsat the Folsom wes made

for beauly and iis flutes for decoration or due to the desire of

the worker to ressrve for posterity a reeord of his knavping skill.

I dv not belleve the aborigional had bezuty in mind - or art for

artts sake - but, rather, was designing z prectical and funetional

tool of extreme quality. As a stoneworker, I consider this point

i
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to be slructurally and mechsnloally the best Cesigned for ite
purpcee of sny weapon concelved in this period of time. Fhen
tide point wes menufsetured and used, MNorth sperica wes inbabited
by iarge geme, prey for the many csaroivors both man and hast beast.
Kot ounly aid Folsow M have to gather his own food, but he also
had to compebe with his carniverous sssociates, many of which were
formidable competitors, hawving superior loenails and dentition,
He was nol only & dedicated hunter, but wae also the hunted; and,
in order tw defsud himsell and ki1l his gams, he h:d %o design an
adequate and dependable weapon in the form of 2 projectile point
toet couvld be esxsl by the throwing stlek thereby wultiplying the
somentun and {lattening the {rijectory. Tale projestile must be
cegigned Lo permit essy withdrawal from the bezst and must provide
for repeated stabbings to insure the kill. The sghaft of the spear
must also be of sufficient strength and diemeter to penetrate between
the ribs snd deep Into the body cavity and permit the hunter to
menuslly make repested thrusts through the thick, toﬁch spidermis of
the snimal. The Folsom point filled these needs most admirably.
The shape of this projectile was cdesigned for strength, having s tip

that was remor-sharp bescause of the minutc delicele, denticulate
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retouch ~ yet 1% wag not the fragile constrieted tip of the leter
periods. The toolmaker, no doubt, purpogely designed it to have
& breed tip sc it would be lege likely fo bresk if it struek bone.

Ite decign mekee it cne of the strongest of 211 grojectile peints
for, when properly hefted, the cutting edge wag about ell thet was
expoeed. I do nobt beileve thut the Folsom wee simply lasheé con

the end of & split stick, for its derign would indicate thst it was
fitted to & shaft with care znd preelsion. Togleally, it would seem
that the ghaft wes desigred to fit the fluted chinnel in such a
manner that only the cutting edge of the ;rojectils would be expesed.
Posslbly, the serving ineluded the use «f gums, resins, or other
dopoling cements to insure gtebility after the final serving to the
projentile., The bassl portion of thiz point ie slightly constricted,
or tepered, to .srovide elearsnce for lashing or serving to the shaft.
This allowa the shaft to be gerved in such & menner that it will cover
the constriction and msbe the sides of the flint point slightly wider
but purallel with the &h;ft. The base of the &rtifacﬂ ghould be the
game width as the dismeter of the shaft, otherwise thers would have

been no need for the toolmeker Lo constrict the basal portion of the

point. The tsnge ard the convex portion of the base betwe:n these
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tengs(remant of the tit) serve as = holding device to more firmly
gecurs the point and muke it immoblle when it is finally secured
to the snaft. The finished product would then allow for repeated
insertions and stabbings. After the Foleom is hzafted in thig manner,
there is no stemmed point mede thot will have its resistance to

breskage.

With & point of this design, it would be possible to resharpen
it on the hunt if there wazg accidental brezksge of the stone tip
a8 the result of & misplaced zheot or from impact with the animal
bone. Then, when the hunter returned to camp he eculd discard the

broken point and place & new and whole one in the shaft.

Points thus broken provide materizl to svsluste these past great
hunters. In the future, it would be & most interesting ;roject to
study and compare the points thet were broken on the hunt - those
broken in the process of manufacture and, upon rare occassicns,
those that were, perhaps, teken as playthings by the curicus children
and subsequently lost. It would seem unlikely thot perfect points

would be discerded casuslly.
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Enigmetie aund diffieult indeed are the working techniques of |
Folsom, however, this manufsacturing problem is not confined to
Just the present-duy flintknappers, but, meny times, defeated even
thie Folsom toclmaker. This is culte evident from an ine ection of
the tocls found in the workshops thot show they were broken during
the fluting process and alsc by & close inepection of even the
perfect, unbroken points. fven the perfects show Folsom man's
evident failure to reproduce, time after time, the exact same
fluting slze and shave. In other traditicvns we sometimes find &
repested maonufacture of tools with exact duplicstion of size and
shapve of flakes even to such &n extent that we wonder if the same
knapper did not make all the tools for the tribe. Not sc with
Folesom. We find the toolmaker et cone time rewoving 2 beasutiful
channel fl:ke th%t ereudf acro~s almost the entire surface of the
point and terminates almcst to infinity a2t the distal end, and -
then again - we find the fleke scar narrow and hinged off before it
intersected the tip. Oome are broken in menufacture due to the tip
adhering to the channel flake, others break in two pieces, and some

show multiple fractures.
xompbobelyoametbers My experiments lead me to believe that suech
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brezks zre generally due to improper conirol of downward and
outward forgce and from improper support of the distal end of the
preform. We find the stubby type Folsom that appears to be the
result of the eborigionasle reclsiming hls broken tools and re-
touching the tips - evidently, the rejuvenstion of a point th:t was
broken by snipping off the distzl end during the fluting process.
These show the zeme charscler of working teehnigues, but the
vuriance of size and length of the channel flzke seem to indicate
that even old Folsom Men was heving hig croblems fluting his

projeetile point,

The number of completed points eannot be estimsted from the amount
of debitage and channel flakes found in an ocecupstion zone, as many
of these flakes were broken ss they were removed from the point -
others were, no doubt, utalized as cutting implements. Therefore,

of channel flakes of pointe
the amount/broken during menufacture gives no clue to the amount/that

were asctually finisheds  4#l8c, pointe broken on the hunt and then
returned to the camp for replacement, will give no elue to the
percentage th:t were finlished =nd lost at the hunting ground. It

would seem that all poinls broken in the menufaceturing stage would

rem:in where they were fabricated.
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When a full assemblage of the discarded, broken and resharpened
points can be exsmined, it will, no doubt, revezl how the point was
broken and provide a means of further study of the tyse of fraecture.
4 study of the relatiomship of the flekes to the srtifacts should
help resclve whether they were removed by sercussion or pressure -
the order in wiich they were dstached -~ the rhythms and musculsr
behavior patterns of the worker - and what type of prepsration was
provided for the removzl of the {lukes. %hen one has an understanding
of the working technigues that produce flakes, then he can make
comparisons with other flukes and fleke sgars. Certain mechanical
conditions produce & definite scar on the bresks thereby making it
possible to determine whether the point was broken in manufacture or
wes shattered when the shot made impuct with the animel bone. The
charecter of the break is similar if the conditions that caused the
bresk remein the same, The same is true of bresks thet cecur during
flake removal; for example, the removal of the chennel flske has
certain diagnostie truits that are distinetive to the Folsom which are

not characteristic to the Clovis. For instance, fluting by simplg
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hund-held percussion has an entirely different appearaznce than
thet mede by pressure. These differences are described more

fully and completely under percussion and pressure sxyeriments.

Before &« flintknu per can attempt to replicete a technicue, he

must analyze the srtifect and hls enelysis must include an

processes and techniques involved to produce z flike that would

fit eseh porticulur scar. If he has only bhe flake for this re-
construction process, he must then make & mental pleture of the
negative flaxe seur left on the artifact and caleoulute at what
sbage of fabrication it was removed and further decide what part

it played in the completion of the tool. ¥hen exzmining sn
értif&ct, the student of flintknupping, studies the edges for
remnants of Jlatforms which mey revecl diwegnostic traits pertinent
to certain types of platform preparation. He stiempls to compute
the engles ot which forece applied and determine whether the pressure
or percussicun method of forece was used. He tries to determine why
certain artifucts have flake sear conformetion and regularity while

others show irregular and disordered fluking. He studies the edges,
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the hinge or step frsetures, the feathering of the flskes snd the
width of the flake scars in relation to their length., Alsoc important
is the eize and form of the artifact relative to the type of flake
scurs. The genersl eye-appeal of the form muy heve little bearing on
the asount of skill neceseary to produce this certsin tool. A
lenticular cross-section weuld, by necessity, bave curved flakes,
whereus the diamond-shaped crossg-sgection will result from the removal

of flat flakes.

Apvpraiszl of artifacts should inelude compurison of the different

degrees of the toolmakerts skill snd the multiple technigues reouired

to groduce these stone tools. Fech must be evaluated according to the
individusalts abillity to produce & flake of the desired dimensions under
certain set conditions and, further, must be relzted to the quality of
material. To be considered ure the isotropic and homogeneous cusalities
of the materiil, whether the stone hed besn esltered by the hest treatment,
end whether undetected flaws or inclusions saused a higher retio of
bresiage in partyy completed puinte. These sre a few check points to

be considered to help the knapper undsrstand the masny phasges of

menufacturing methods employed. It is unfortunzte that only the finsl
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stages of the fleking sre represented by the flake scars left on the
coempleted artifact. There were, no doubt, seversl pressure retouchings
done before the final, but, without & complete assemblage of the flakes,
there iz no measns of being infzllisble regarding the pressure or
percussion technicques used. When such assemblages are svailable for
interpretation of all slages of production ~ from the rough to the
finished tool -~ then, perhsps, we will disccver some of the more
elusive points of their menufacture that =re now nebulous. Then,
perhé§ﬂ, certain diszgnosiic traits may be followed through time and

Spece.

Folsom is sometimes misunderstood because few have tuken the time to
recapitulate the technological aspects of the seversl technigues involved
in its meking In order to mave & gualified appraisal, one must first
have = knowledge of certain specific identifying features of flake scars
such as -~ the inherent guulities of the channel fluke that produce the
gear. What sort of termination did it heve and whzt was the production
technigue - wes it causee by & step-fractures, or did it feather out to
infinity. Was it siraight or wes it curved? Did it undulate, lcaving

ripple merks on the channel, or was it smooth the entire length of the
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projectile point? What wus the depih of the bulb? Wae the flake
gsear flub or coneave? Without the flske, the scar will only tell
part of the story. The proximal end of the flake will reveal much
about Uhe methods of flake detachment, i.e. the type of platform, the

area of surface contacted by the implement used to remove the flske, etc.

When populations and ssssmblages of both the ertifacte and their flakes
can be grouped for study and comparison, then the student of stoneage
tools will be able to recconstruct the steps snd stages of the techniques

invelved in meking their final judgement of true types and sub-types.

The,?al&vm wiieh is, no doubt, s refinement of the ssrlier Clovis types
has, indeed, orovided srchaeology with a stage n the development of

Barly #.n in the fmericss. I¢ nol only provides a pretty clear piclure

of the evolubion of type or types of Clovis to the refined technigues of
Folsom, bubt also indizales several typss of flaking that may be traced

into more reecent times. Fluting dissppesred when a need for thise
particular specialized point venished. It, no doubt, had proven adequate
to the need of that particulsr time and ils manufacture ceased with the

disappesrance of the larger game. The fluted point may have been Folsom
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Mzn's answer to zn suxillisry wespon that was both & heavy dart
for throwing and & lanee for thrusting and, therefore, he had no
need b& develep blade industries to produce microliths fcf insertions

into antler and bone projectiles, spesrs and lances.
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To my knowledge, no present-day flintknapper has ever really
mastered the Folsom technicues, but my experiments have helped
eliminate, for me, some of the methods purpotedly used. Many
of these meticds I abundoned becauce the character of the flakes
do not replicate the Foelsom technigques, however, they will be
listed here and explained for purposes of elimination. Eefore cne
can reasonably accept any suggested technicue, the channel flake
removed by Folsom Man and the one removed in the experiment must
duplicate all features and aspecte of the flake scars of the originel
peint - it is not encugh just to successfully sccomplish removal., I
have t{rie every conceivable method of ;roducing this fluted artifsct
and have, finully, accepted two methods and find that & third technigue
has merit but needs further experimentation. Accepted methuods are:
(1) Fluting by direet pressure with rest (2) Fluting by indirect per-

cussion with anvil and clamp (3) Combination of both.

Following is & 1list, explanation, deseription and analysis of methods
and technicues used in experiments to replicate the Lindenmeier Folsom.

Emphasis will be pleced primurily on the fluting technigue for detailed
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praliﬁiﬁary work prior to fluting (preforming, surface flaking,
form, sige, ete.) is similer up to this stege of manufacture re-
gardless of the method of flubte removel and will be covered in

detail in the prefurming and pressure technigue chapters.

List of experimenis on Folsom Techniguess

1. Direct free-hand percussion using a hend-held hammerstone,
billets,of rods, of bone, sntler or wood; hafted stone,
antler or bone hammer,

2. Direct percussion by securing prefurm in holding device and
striking on anvil.

3. Direct percussion with preform placed on snvil.
4. Indirect percussion, free-hend withoul rest.
S. Indirect percussion with rest.

6. Pressure, free-hand with tool either hafted or unhafted
to a short handle.

7. Pressure, free~hand with tool hafted to a« long hendle.
8. Pressure, free-hand with shgrt shoulder crutch and rest.
9. Pressure with chest cruten znd clamp

10. Pressure with chest crutbh, clamp and anvil rest.

11. Combinatiocn of pressure and indirect percussion with
clamy and anvil.
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Following is a series of conditions relative to oroducing Folsom:
1. Guality of material.

2. Method of removing blenks from the mass without establishing
stress.

4. Percussion preforming.

4. First pressure retouch.

5. Beeund pressure retouch.

6 Sectiocnal profile.

7. Longitudional profile .

de Genersl desgign of form for fluting.

9. OSwelling mic-section with s consiricted base.
10. Regular or ground edges.

1l. Preparation of the buse.

12, Very thin basal portion betﬁeen the tangs.
13, Preparation of the first platform.

14, ingle of the platform.

15. Posgition of the platform.

16. Freeing of the pletform,
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5133 of the pletfora.
Grinding sond polishing of the platfors.
Dlagonal thinuing flokes %t the bave.
Prepasration of the tip.
éingle of the beveled tip,
?ciiﬁhing the tio.
Correct lutersl position in the clamp.
Corrsct longitudional position in the clamp.

Correct lster:sl and verticul angle of the artifuet in the
clamp.

Correct side and downws rd pressure of the clamp.

Qorrect supoort of tone tip.

The asmcunt of downwa rd foree necesssry tu flute.

The asmount of culward furce necessary to flute.

The sogle at which the force is applied.

The correct longitudicnal angle of furce.

Correct intersecting of the bulbs of furee st the base.

Correct intersection of the channel flskes at the tip.

Removal of the second flake using the same pr&g&ratiau a8 the first.

Finel retouch with chars eter distinctive to Folsom.
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It ie not impossible to flute an artifset by the use of this method, but it

will not .roduce z true replica of Folsom. With the worker in a sitting position,
the flute remov:l is sccomplished by placing the artifact in the left hand, rest-
ing on the undersite of the four fingers, the long edge of the preform parallel
with the inside of the little and index fingers and the platform projecting
beyond the thumb snd the index finger and the preform held securely in place by
the thumb. (illustrate) For support, the hand holding the preform is then
rested againet the inside of the left thigh. Percussion tool(either & hammer-
stone, or a hafted or unhafted billet of horn antler or wood) is held hammerlike
in the right hand and blow delivered to the prepared platform st an angle vertical
to the artifact. tmount of force necessary cannot be estimated for it must be
related to the material of the preform and size of flute desired. This knowledge
can only be accuired by experiment snd experience. "When using gbgidisp for
percussion work, use tree wood not antler. Antler is too hard -« box wood or any
moderztely hard and dense wood ghould do the trick"(Personsl correspondence with
Francols Bordes)

The momentum of the hammer may be increased by the use of = long billet or by
hafting the horn, stone or antler to a handle. "Holding the tool by ité extreme

end will incresse the momentum and overcom: the inertis Problem. It is tricky,
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but it gives the blow = betier momentum th:t you cannot get if you
hold the antler shorter". (Perscnal correspondence with Francois Bordes).
However, the use of the longer billet or handle does multiply the margin
of error. The force must be mentally celeulated to control the flake
and restroin or restrict it from travelling the full length of the point -
otherwise the tip will be remove. Since material from the Lindenmeier
site indicates the fluting flake terminated to (or almost to) infinity,
this would seem to eliminate this methud as their technique. When using
this method, the charecter of the channel fleke will be one of many
undulations, due to the compression resulting from the sharp impset of
the hammer and it will terminate the flute in s step or hinge fracture.
This method may have been used to .roduce some of the Clovis points,
but it does not ;roduce the same churscter of flakes and scars that

are found on Folsom.

When using the hand;held percussion method for removal of the first
channel floke, the platform is prepared across the base by pressing
off a serics of small flakes to remove sufficient mat risl on each
side of the center to leave = projection called a "™ib" or "tit"(platform)

which receives the impact from the striking tool. The tit(platform)
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is then rounded by abrasican bo prevent it from shattering. If end
when the first channel floke is successfully removed, the buse is
then refluked to make a second tit for remuval of the second channel
flake. %hen preparing for percussion detachment, the first tit must
be prepared high sbove the bazse in order to lesve enough material to
prepure a second tit. The second tit will be even with, or slightly
higher than, the buse. Platform prepasration must be worked in this
msnner, otherwige the percussion tool would strike the corners(tangs)
of the artifact before it hit the tit. Artifacts made using this method
will heve a2 flat or only slightly concave base and the buse will be
tuick when compared to the Folsom.  Further, the finished artifact will
be almost devold of btangs.
ILLUSIRATE PL.IPURM  fAeT> Ko ¥
Firg e
Points made by hand-held percussion must necegsarily 'e heavier than the
Folegom, for the ligiter point, lacking sufficient weight, will move with
the impsct from the striking of the hammerstone or billet. My initisl
fluting experiments were done using this method and I used every conceiv-
sble type of percussion toel end tried various tool-holding methode. For
thinning or msking & Clovis, longitudionsl flakes removed by the hand-held
percusgion method are not uncommon, however, this technique is not

compatible to the fluting of & Fclsom.
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When rough-shaping s preform, it seemed to be & common prectice
| s

for the aborigionzl toolmaker io lezve it thick so that it would with-
spgnd the shock from the impact of striking. He would then use the
hand-beld percussion method to remove & flake from both the dorsal and
ventral sides. However, the removel of these two flakes was only to
rid the preform of the surplus material before the final thinning and
retouching end not to design the point for hafting. This basal thinning

is ordinarially done on pointes of more than twe inches in length and

larger than most Folzims in thelr completed form.

I diescarded this hand-held percussion method of replicating a Linden-
meier Folsom because the spuce between the two barbs at the base of

the artifuct is s=o small thet it prohibits striking with sufficient
gpeed, accuracy and reguired forece to permit removal of & flake from the
bazse to the tip. To execute this fluting fete, the percussion tool must
be large enough and have sufficient snd necess ry weight to remove
fluke almost as large as the artifact itself and, logically, this size

tool will not fit in the restricted area between the tangs. Then
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ugipng this method, the margin of error is so great that the

sccuracy required would defest man's atbempt tou remove & series

of fluting flakes. If this metbod permits one to detsch a fluting
flske from one gide, then the artifael ls so weskened that it is
practically impossible to repeat the operation on the opposite side
without fraeturing the preform. The first blow would have removed
not only the [lute, but zlsc ths platform and, therefore, it would

be necessary to prepare a new platform for the second flute. Loss

of origins1 platform meterial would reguire prepering the seecnd tit
deep and well inside the barbe and, therefore, it would be practically
impossible tc reach with the percussion toole que fopee of the por-
cuseion blow also causes shock on the distal end of the artifact which
will tend to remove the tip. Basal thinuning msy be zccomplished by
percussion, but it does not provide the control, and sccuracy needed
Lo produce 4 projectile oint with the inherent character of « classic

Lindenmeier Fulsom.

The physical and mechanical appects of Uhe percussion method create
conditi ns not eondusive to permit the literal trisecting of & point

{split into three pleces). To date, I cunnot agree that the Lindenmeier
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Folsom was made by the hand-held percussion methods.

2. Hend-Held Porcussion Striking invilz

A method whereby the preform is gecured in a2 holding device and

gbrueck in suech @ menner thet the prepared platform on the proximel

end cf the artifuect will meke contect with 2 hard object. Insert

the prefofmed artifact(with prepared platform) between two strips of

flat wood thut bave been securely lashed together in such & menner as

to provide & handle at one end and, at the same time, hold the projectile
at one end

point securely at the other. This device is then held/in the same

manner &8 one would hold a hammer sznd swung in an sre with sufficient

force so that the platform of the artifact,held in the other end of the

device,will strike against & hard cobble which hus been partly buried to

stabilize and prohibit movement of the anvil. For the snvil, select a

cobble having some sort of # ridge and then bring the holding device

down in such a manner zs to permit the platform of the artifact to

make sbtriking contuct with the ridge of the anvil,

My experiments with this method have, to date, resulte in complete

failure. cwever, the results have led me to believe it merits
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further experiments. Bad results of my experiments have been:
the shattering of the base, heavy undulations, loss of the tip
snd other breskege. The Levalloie floke removel has a relation-
ship to this method, but its core is much more massive and, there-

fors, it lends itself well to this method.

No. 3 QDirect Percusgion With Preform olsz6@d on invils

This is accomplished by placing the preform on zn envil and striking

the yrep&red platform with & percussion implement. The tip of the

preform is polished to aveid crushing under impact. Preform is then

placed on the anvil , with the tip resting directly cn the anvil znd

the preform held by the left hand in & vertiesl position. A vertical

blew ie then delivered on the basal platform of the artifect. The

result is a bi-polar compression which is cauged by one force directed

against the other. These two cones of force are in ogpoeition with—earTh

wthér and, under impact, they will collapse, thereby shattering the point.

If the angle of foree is changed to eorrespond with the angle of the cone,
preform

then the thumb and fingers of the/holding hand cannot provide sufficient

resistence to the blow to zllow a channel flske to be removed.
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I have had little or no success with this method. However, this

technigque can be used for removing & bl de from a core.

4.

(L) This method cen encompass the use of seversl technicues. Fach

can be used with some degree of success for either the preforming of

a bifaciul artifeet or to meke & tool provided it is lsrge enough and

has sufficient weight or mess to  rovide enough inertia for a flaske

to be removed. My experiments in using this method to remove & Folsom

channel flake have resulte in little success.

For the flute remuvel, I placed the artifact between the knees -~ which

are protecte with a leather pad,~using as tocls the tine of a Deer

antler for a punch and an antler billet as the striking tool. Then seat

the punch at the proper sngle on the prepared platfor: end strike hard

with the billet using the proper amount of force. It is wmore dilficult

to strike a single blow and retaein the correct angle of the punch than

it is to execute a serics of blows for, if the first hit is successful,

the remaining flakes can be removed by just keeping the same angle and

using the same amount of force. A flubing flabe detached in this manner

.....
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will undulcte and ripple excessively and it will either hinge off
ghort or will earry through and remove the tip. I alsc find that
this methed requires the artifasct to be quite thick to permit the
removal of a flaxe from both gides. This teechnique produces &
projectile peint thet has none of the character of the clageic Folsom.
The percussion stock is too great to produce a thin point and the end

result is generslly & broken artifact. Also, there is no means of

controlling the amount of downward and oubtward force.

B. 4 second method may also be included in this cutegory which is

much the same 28 the first with the exception of the manner of hold-

ing. Difference of holding involves placing the point to be fluted

on sand or soil and holding it in place with the left foot and, with

the punch held in the left hand, to gtrike with the billet held in the

right hend. But this technigue will inviuriably remove the tip or will

drive the peoint under the foot.
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C. A third method is to place the point tc be fluted in the palm
of the left hand which is protected with & leather pad. The base of
the preform is pointed toward the heel of the hand and the tip rests
between the index and second finger. The punch ie held between the
fourth and the little finger of the same hand =nd is placed at such
an angle that the tip of the punch rests on the prepsred platform of
the preform. Artifuct is held in plece by the pressure exerted between
the punch and the pelm of the hand. Punch is then struck hard by the
billet which is held in the right hand. But it is difficult to retain
the proper angle of the punch, for it cannot be held firmly enough
againast the platform due to insufficient rigidity of the hand holding
the preform. Holding is insufficient to keep the artifact from moving
with the force delivered by the percuseion blow. Also, the left hand
suffers unduly from the striking impsct. The preformed Folsom is not
condusive to this technicue for it does not have sufficient mass or

weignt to grovide encugh inertis for this flake remcval.
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De A fourth approsch and similer method is to have & second person

strike the punch wihich is held by the first person. This eliminates

the cumbsrsom method of trying to hold both punch and prefurm in the

same hand and, &t the same time, deliver the blow. Manner of holding

the asrtifact iz the same as above, but the punch is held in the right

hand. First person holds the preform in his left hand and the punch

in his right hand. The second perscon delivers the blow. This method

of using indirect percussion increases the accuracy of placing the

punch and slso of retaining the angle. This technique hag not been

fully explored by the writer becsuse of the lack of a second person

with sufficient exverience in zg geugeing the proper smount of force

relative to the material and the amount necessary tc¢ remove n flake

of & given dimension. This method provides no support for the tip

snd usually regults in end-enipping.
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5. Ipdirect Percussion with Rest:

This involves the process of resting the preformed projectile on an

anvil or any substance thst msy urovide the necessary support for the

tip of the point. sanvil mey be of medium soft stone, antler, bone,

horn, wood, ivory or any material that ie semi-ylelding without being

harsh or severe. The intermediste tool may be hufted or unhafted snd

may be made of ivory, degressed bone, well-caleified antler, jade or

any similer tough stone and ¢an include certain metels. The Striking

tool may be hafted or unhafted and be of any material as long .8 it

can be propelled with sufficient accursey, precision and control., In

my experiments, I found that & billet of bone, wood or antler was

preferable to an unhafted hammerstone. £ hafted stone hammer or section

of hafted antler will increase the needed momentum which is not

obbainable with ¢ hund-heléd hammarstone.

48 do most technigues, the incirect free-hand percussion with rest

method involves & good meny physical problems. Initially, I used

tiis method to overcome the insceurscy encountered in direct percussion

such ss thinning a large bifacisl tool. (This is more fully covered in

chapter on thinning)
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Preform is placed on the underside of the middle, fourth and little
fingers of the left hand end punch is resting on the index finger
and held in place by the thumb. The tip of the preform{on which
proper platfurm hes been prepsred) is pluced on & heavy piece of
antler which is resting against the inside of the left thigh and
held in placs by the pressure exerted tetweon the thigh and the
preform in the left hand. Punch is held in the left hand, its tip
placed on the platform of the preform. Blow is delivered to the

punch by an antler billet held in the right hend.

But, it is exceedingly difficult to hold the artifaet and alsc the
punch in the left hand. Unless the left hand can exert snough pressure
through the punch to the platform, a deep bulb of force will be the
result, with the fluke undulating excessively. Unless a segond person
is available to do the striking, better results will be obtained by
eliminating the intermediste tocl and using direct percussion. Then
one can only expect to remove channel flskes which are characteristic

to certsin Clovis points and not to Folsom.
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Enother experiment in using indirect percussion with rest is: With the
worker in & sitting position, the preformed, prepared but unfluted Folsom
is held firmly betwscn the heels of the operator and the polished tip is
placed on the anvil which is resting on the ground between the feet. The
intermedizte tool(or punch) is held in the left hand snd its tip rested

on the prepared, polished platform of the preform. At the moment of detach-
ment, pressure is exerted with the left hand as the right hend delivers a
blow of sufficient intensgity and momentum to detach the channel flake. The
amount of forece necessary is relative to the materisl being used and the

desired size of the channel flske.

The use of the heels will suffice as 2 poor substitute for a sgecond party

and if one wents to develop dexterity with this type of holding, he should
start 2t an early age to cevelop suppleness and strength in the fest. IDr.
Desmond Clark has shown me examples and plctures of guanflints made by the

natives of Africe by using this method. However, they used & metal punch
to remove the flukes. This method works well for the type of produet they
wished to maxe and cen be compured to this experiment, but cunnot be

compared to the removal of the Folsom channel flske.
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I have not been too successful with this wethed for I aw unsble to
immobalize the point in order to remove the flute. Also, I cannot
hold the punch against the plstform and, 2t the same time, exert enough
downwerd force on the platform of the preform to prevent the rebound
frem percussion striking. The rigors of modern ecivilization have left
my joints with much to be desired for a successful use of this method.
Because of thig lack of control, the ratio of bresksge is exceseive.

Perhaps e more limber person etuld explore this technigue further.

Kethod "C":

The indirect percussion with rest technique is & method I did not explore
until after I had viewed the Wormington collection and learned of the tip
support. I conferred with Gene Titmus, an expert flintknepper with a
seientific approach to the subject, and we spent many hours together, and
separately, working on this technicue. Our results were usuaslly the szme
and we agreed on all ;hases of the manufacture. ¥r. Titmus has contributed
his notes for description of this method and & mejor part of the coversge
of Method "C" is taken almost verbaetim from his writings. I sgree with his
conclusions uneguivoecslly ancd crecit must be given here to his contribution

to the writing of Method "C". Fia 3 plits 28 a2y

(4
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The most suceessful style of indirect free-hand percussion with support
ig with the use of a clamp and snvil. The clump holds the prefashioned
point securely in place and also affords support for = mesns of pressure
on the tip of the point which rests on the anvil., When preforming, in
preparation for using this method, the tip of the voint is beveled and this
is done to allow cleurance betwesn the point and thie snvil which permits
tone fluting to be completed without the channel flake contacting the anvil
or support. The bevel is prepare on the side opposite that to be fluted.
By beveling I mean the removal of a series of small pressure flakes from
the tip of the preform until the desired angle is obtained. The foremost
or distel edges of the bevel ie then polished to help withstand the force
applied on the bassl platform. This sllows the fluting flake to terminate
¢t the base of the bevel.
But let us consider this method step-by-steps £ suitsble piece of material
(obsidiun or hest-trested silics material free of imperfections) is roughed
out to approximuate shape - usuvally by airect percussion if made directly

se6 F'4 1 |
from & core. If flake is derived from a core, pressure fl king is generally
suiteble for roughing out to auproximate shape. OCollatersl psrallel
fiaking with each flake feathering out to slightly over half the width of

preform is used in further shaping into the desired form. The preform
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should be lenticular in cross-sgection as this is one contrel facter in
the the
getting/desired width and depth of/channel fleke. 4 lenticular cross-
section helps to spresd the channel flake to the desired width. If
preform cross-section is sub-lenticular, the channel flcke may spread
out to each edge until it will abmost clesve the preform into two equal

longitudional pileces, or it will take off the distel end even though it

is supported. JEEF'2 @

¥

Since the distal end of the preform is supported on an anvil during the
fluting process, it should not be left too thin in ercss-section and
SEEFI% 7

should be rether blunt. This strengthens the tip and helps withstand
the force of the blow used to remove the chunnel fluke. The bzsal end
of preform(before platform prepsration) can be made slightly convex or
sguared. The shope of the channel flakes is controlled by the outside
surfaces, or faces, of the preform. Therefore, the smoother and more
uniform the {luking, and the more symmetricszl the cross-section of the
preform, the more uniform will be the chunnel floke and the scar. A
high spot or ridge on the preform faee,in relation tuv the rest of the
facial surface, will cause the channel flske to spresd snd follow this
high place. & low spot will cause & norrowing of the channel fluke in

*

the viecinity of the low area.
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The proximal, or basal, edge of preform would normally be in the genter,
but the first step in platform preparstion is to change, or move, this
edge from the center(by removing short flaskes from basal edge onposite
the face you wish tc flute - Fig.la) over until it is verticslly in line,
or almost in line, with the face you are guing to flute. These short
flakes are removed until the proximsl end is almoet squared off.(Fig.lB)
This leaves basal end almost flat or at right angles to long axis of
preform, This flattening of the base will give punch & betier seat and
allow platform to be almost directly in line with the face when its

preparation is completed. ‘gé?f{

Next step ig to segregete the striking platform from rest of basal edge,
positioning it in the center of the bese.(Fib.4C) This is done by

each
removing flaskes starting ot tke oxtreme edge of the base, in turn, on
the face you sre going to flute. The flakes are removed starting from
each busal sdge toward the center. The flakes remcved from the outside
edges nsed not be too long, but as you progress toward the center they

should be made longer with the longest flake immeciutely beside the

projection(platform). (Fig 44,0). This frees the platform from the
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basal part of the face. This procedure also leaves the platform

projecting sbove the rest of the basal edge.

Next - on the opposite side of the faee to be fluted, materiszl must be
removed to free the platform. This is done by removing a fluke on
each side of the pletform as in Fig.4B, arrows 1 snd 2. Thie leaves

an egua=-lutersl trizngular shaped pletform. The freeing of the plat-
form on this side e¢stublished whers ;ha channel flake will free itself
from the preform when it is removed. Generally, it will come free
immediately behind the apex of the triangular shaped portion of the
platform(Fig.4D,red line and arrow) When the channel flske comes

free immedistely behind the apex of the triangulsr shaped platform, it
leaves the gmell busel projection charascteristic of the classic Folsom.
(Fig.2) In some cases, if the platform is not freed sufficiently from
the rest of the preform, the fluke will free itself further behind the
triangular shaped portion of the platform and leave & flake scar similar

to Fig.6 and there will be no basal projeetion.

The top of the plutform is then polished until completely smooth. This
is done so thut the platform will withstund the force used to remove

the channel flake. If the platform were not polished, it would collapse
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or shatter when force was applied, resulting in bresking the preform

or not removing the channel flske properly.

In &ll cases, the platform must be prepared ss described so that the
characteristics of the classic Lindenmeier Folsom will be present when
the channel fleke is removed. The muln purpose of the platfurm is to
faeilitate easy removal end permit betier control of the removal of

the channel flake.

The distel end{or tip) must be beveled as previocusly described sand polished
and it must be supporte on an anvil when ylaced in the vise, The edges
of the preform are alsc slightly polished at the base to withstand the
pressure of the vise. This is a safeguurd sgeinst crushing the edges in
the vige.

Fluling:

A wooden vise is employed to hold the prefora during the fluting process.

~

(Fig 3) The preform is placed in the vise st an angle of approximately

80 © with the distal end resting on & swell piece of deer cor elk horn anvil.
Deer or elk horn is nobt necesssrily the only substence that could be used
for an anvil - soft stone or possibly hard wood would be a sultable sub-

stitute. The vise must be capable of holding the preform firmly by its
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edges and also capeble of exerting downward pressure suffieient to
hold the distael end of preform firmly apsinst the anvil. This firm
support of the distel end in the vise is necessary so that the channel
flake will festher out when 1t is detached. If support of the distal
end is not sufficient, fluting will not zllow the channel flake to
feather out, and the preform will break.(Fig.5) "Feathering out” is
& term ussd tc describe the way the chanpel flake comes off, or frees
itself from the preform face(Fig 7), and is defined as the lessening
of the thicknese and the narrowing of the width of the channel flake
ag 1t is nesaring the distal end of the preform. This narrowing snd
lessening continuee until the channel fluke resches the distal end and
is detached, The angle, at which the force is directed into the prefurm,
determines where the channel flake will featner cut. The amount of
furce used is slsc a factor involved in remowvel. If insuffiecient force
is applied, the channel flake will step-fracture at the point where the

amount of applied forece ig exhausted.

After preform ie placed in the vise, the intermediate tool, which is a
copper-tipped wooden handled kmik instrument of about one pound in weight

and apsroximately cne foot long(punch)(Fig8), is placed with the copper
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tip cenlered direetly on the polishe platform. The tip of the
punch must be held firmly asgeinst the platform snd the entire punch
must be directly in line vertically with the preform(Fig.9B) with the
puneh angled back approximstely 10° 8 in Fig.94. The punch wust be
directiy in line vertically; that ie, the punch,the platform, and the
center of distal end must all be in line. This is to insure that the
channel flaske will be removed from the center of the preférm. If
these conditions are not met and the punch is not in line vertically
and is angled off slightly to one side or the other, the channel flake
will come off one edge or the other, depending on which way the punch

is angled off center and lésve a flake scer ss in Fig.1l0. & /%?‘;a

The next step 1ls the striking of the blow against the punch to remove

the channel fluke. To strike this blow, I use an elk antler billet

approximately one foot long and weighing glightly in excese of one pound.

The blow must be struck directly in line with the punch. The magnitude

of the blow cannot be szld to be any exact asmount, ag the degree of force
\ y ]

needed to remove the channszl flske varies with the material and the size

of the preform. But, the blow must be sufficisnt to ecarry the channel

fluke to the distal end where it should feather out if all preparation

prereguisits are fulfilled.
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Now, zssuming you have suecessfully removed the channel flike - and
by no nmeans 1s every attempt a complete smuccess, due mostly to human
error - the preforam 18 removed from the wise end you are now ready to
atart preparstion of the striking platform for the second channel flake.
Seecnd. olatfora Preparations
The seeond platform is prepared similer to the first except that the
basal projection left from the first flute cun be utilized in its
preparation. First, tne bussl edge is moved over until it is in line
with the face you cre gouing to flute end is slightly flattiened as in
Fig. 1,5,B). The basal projection left from the first flute should still
be projeeting higher than the rest of the buse as It wag higher &t its )
inception. HNow the platform is c?mplﬁted «8 in the first channel flake
prepsration, bullding it sround the basalyprojection. The extreme edges
of the base need not be fliked down this time, leoaving the srtifaet with
tangs churacteristic of tne Folsom. Then the bevel is worked on the tip,
below the flute and the peint turned and - by using the same method - the
fiute is removed from the cther side. This bevel creates z shesring
process between the buge pletform and the polished beveled tip and provides
a medium by which the flake removal mey be controlled with preeision and
agcuracy. This eliminates the compression end oppoeibion of forees and

allows the channel fluke to feather ouT JS&£//¢ /¢
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allows the channel flake to feathsr cut without removing the tip. It
&lso makes the resulbling chennel flske much flstter snd reduces, but
does not eliminete, the unduictione and pressure ridges, 4o the distal
end of the flake. By using this wmethod, the proximel end of the
ehsnonel flske has a1l of the identifying chsrseteristies of the Folsom,
yet the ripple marks or undulstions at the distal end of the fluke
appear to be more obvicus than those on a Lindenmelsr Foleom. Intensive
gptudy end ecmparison of the two is necessery before & final sppreaisal

b i &7 7
csn be made, SEE& F'P /0 =« ?'//

It is poesible that this method of indireect percussion gould heve been
used, therefore, it must be considered ae vne of the three possible true
technigues. Bub, in the final anslysie, it would appear that we must
perrow thieg number and, ultimately, resclve snd aecept only one zs the
true technicue used by this culture. If and when one technicue is
roecognized and accepled and these methods are geparated by elther time

or spuce, then it will be possible to separate types and sub-types.
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6. Pressure, Free-hand with Tool either Hafted or Unhafted

Directions for fluting with this method ares The preformed artifact
with previcusly prepared pletform is placed on the folded leather ped

in the palm of the left hand and held in place by griping with the

four fingers. The distal and proximal ends of the preform are pozitioned
in line with the middie fingsr of the left hand. The yroximal end of

the preform rests at the base of the palm with the tangs on the base
placed on either side of the conecavity of the hollow of the palm. This
hollow grovides spaece for the flake when it is detached from the under-
side of the projecetile point. The right hand holds the pressure tool
wiieh is & plece of bone or antler gharpenad to a point and either

hafted to a sihort handle or it can be used unhafted. Inward pressure is
first appllied on the prepeared platform at the base of the preform
towards the middle fingers. Then, as the inwerd pressure attsins the

necegsary intensity, & downwerd pressure is spplied to pull the flake loose from
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the srtifact. These bi-directionsl forces must be perfectly co-
ordinsted. %hen one is attem ting o replicete as thin & projectile
&8s the Lindenmeler Folsom, the basal corners(tangs) are likely to be

broken unless the domnward pressure is spplied wery cﬁrefullj.

4 rudimsntery fluting flske to accomplish bassl thinning may be removed

by this method, but this is not to be confused with the Folsom technigue.

Some of my initisl experiments and sttempts to flute a projectile were
secE Firg il

dene by using the hand-held pressure method. It is no problem to thin

the base on both sides, but to remove & channel flake that extends from

the base to the tip of the artifect - the end result of which will be &

perfect and thin point - involves a completely new set of vroblems thot

cannot be overcomwe when the point is hand-held.

On the elassic Lindenmeier Folsom, the fluting fleke is almost the full
width of the artifoct and the amount of pressure necessary to remove such
a fleke is beyond the muscular power of most modern men, The widbh, not
tne length of the fleke determins the gmount of forece that must be applied
for successful detachment. A4 flake 5/8" wide is about the meximum size one

can remove by hand-held pressure uging the short hand pressure tool. Yet
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Folaom flubes are commonly in excéss of ¥ §/B" in width. Thie would

seem L0 eliminate this teehnigue ss Lhal used by the Folsom toulmsuker.

The advantuge of Lidis method ls that it ellows one to pluce Lhe pressure
tool accurately on the platform and it also permits maximum centrol of
the inward and downward pressurcs. The disadvantage is that the hand

ig not sufficiently flirm and cannot be held rigidly enough to contrel

the proper engles. As a result, the flakes will go to the left or

right and not follow the parallel sides of the point. It also results
in excessive undulations of the chunnel flake because of the poor

support and it affords no means of affixing & rest or stop to prevent

the tip from being removed. I cannot produce & true replica when

using this method for the hand is much too yielding to ailow success
with this technique. This method can only be suecessful if the channel
flakes are stopped before resching the tip and if the preform 1s thicker
than that which would be used for a normal Folsom. A point made in this
manner, starting with & thicker preform, must thenm be talick in croge-
gection with either step or hinge fractures st the terminstion of the
ehannel flske. This technigue ig also hazardcus Lo the worker and can

czuse severe injury tc the haend if the pressure tcol slips or if a flake
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should eolla.se end penetrate the protective pad. Conclueions bazed

A
}

!
on much expyerimenting with this method lead me to beliove thet it is

not acceptable es a Folsom teehnioue, My results indicate that the
phyeical znd mechanieal preblsms are too great to be overcome ¥x to

have sugcess with this methode 1 believe Polsom men's hands were too
precious bo his survival to risk thelr serious injury by using this

5 v

technique, SEE A/ J /%

No. 7.

Technigque of debtaching the chennel flake by this method lg the same as
that deseribed in pumber six except that & long-handled hafted antler

or bone tip is pubstitubted as the pressure tool. The long handle is
substituted for the shorter one, 22 it will sllow grealer pressure to

be zxsrted. The finished, long-handled tocl will be of sufficient
length to reach from the tip of the middle finger to the elbow. The
artifact is keld in the left hand whieh is resting on the inside of the
left knee, The right hend, holding the pressure toel, is placed so
that the beck of the hend ig resting on the inside of the right knce
with the sntler tip of the pressure tool placed on the prepsred pletform
of tne artifact, The handle of the pressure tool rests on the ingide of

the right elbow and against the right side o
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the right elbow and aguinst the ¥ight side of the body. By using
this positi . n, leverage is incrggsed over the short tool deseribed

in No. 6, The long-handled tool is very sstisfactory for heavy
pressure flaking and does not unduly tire the wrist muscles, However,

because of the difficultiss encountsred in holding the results are

comparsble to Methed No. 6.

Praform is held in the palm of the left hund on the rotective leather

ped. It is resting on the hollow of the vulm snd held in place by the

oressure of the four fingers of the same hand. The right hund is curled

sround the outside of the fist of the left hand in much the geme manner

#s one would hold a« ball. The horisontal porticn of the eruteh is

placed on the shoulder in & mannsr similsr to holding = rifle, with the

sharpened antler tiy of the steff placed on the platform of the preform.

Pressure is then exerted by pressing with the shoulder on the horizontal

portion of the eruteh to the platform of the preform. The use of the

ghoulder eruteh .rovides the worker with the ultimebte pressure that may

be exerted when hand-holding the preform. This maximum smount of pressure

is obtained beecsuse it allows the hands to press the artifect sgainst the
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antler or bone tip while the shoulder i3 simultanecusly exerting

pressurs against the erutch thrdugh to the platform of the artifact.

I am &« little apprehensive aboul this msthed because of some experimentsl
Folsom work I did for the Onio 8tate Museum in 1940, using this technigue.
In en effort to develop sufficient pressure to remove g true Folsom
fluting fluke, I tried this short eruteh method. When the pressure was
apolied, the unfluted prefora ecollapsed end I drove the antler tipped
pregsure tcol through the palm of my left hand., HNo doubt, this was
accidental, but it doss serve to illiusirate some of the hazards involved.
This congiderably dumpened azny enthusizsm I might have for the use of

this method,

B. In order to overcome the poseibility of injury, I developed a
series of clamps and bholding devices for the preform. They not only
prevent injury, bub provide a means of immobalizing and sezcuring the
maberial being worked. By using such & device, preforms msy be held
seeurs so that in each experiment the foree muy be applicd in the ssme
degree and the angleg remein congtent -« gonditions preveiling., One
can repectedly remove the same type of channel flakes if the cperator's

cocrdinstion and motor habits remsin the same. To date, my experiments

do
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6o not indicate that the Folsom was produced by using either

tie hand~held pressure or the hand-held percussion methods.

Results of my psst exporiments withthe fluting technigue of the

Lindenmeier Folsom have resulted in certzin, definite conclusiunst

1. This very thin projectile must be immobilized and 3upported; but
it must be gripped by soﬁ@thing other than the hands or feet,
for these do not allow the necessary smount of rigidity.

Z+ One worker can complete all the stages of manufacture.

N

. To produce, as the finazl result, an accurate replica of the fluting
channel, the degree of sccuracy in placing the pressure or percussion
teol on the platform between the taungs is very critical.

4. To allow the fluting flake to terminate at the distal tip of the
projectile, the angle of the long,vertical axis from thg base to the
tip of the point, must be computed with extreme accuracy when placing
the preform in the vise.

5. Then placing the point in the vise in preperstion for fluting, the

short, or latersl, zxis must alsc be estimzted with the same degree of

accuracy to insure the channel flake following the medisn line of the

oreform.
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6. The worker must consider and compensate for the fragility of the

thin preform when a.plying the fluting force.

The difficulty of fluting & Folsom may be compsred to a nearly exhausted
core, worked down to such a small gize that it will &llow for only the
removel of two remsining blades. A larger cure, having more msse and
weight, is more receptive to the hand-held percussion removal of blades,
but the smaller, reduced core, lacking weight and, therefore, stability,
ambraces » whole new get of mechaniczl problems that ean only be overcome
by the use of & clamp which will provide the rigidity snd firmnees that

is inherent in the larger core.

Some may raicse an eyebrow when the use of & vise, clamp or holding device
is menticned. Why? Any aborigional who wes able to master the complex
mechanies of the fluting technigue of the Feolsom projectile was certainly
able to devise and design something as simple as & method of holding his
preform. A vise made of & strip of hide, a few thongs, or cordsge, and
two pieces of wood long encugh to provide adeguate leverage would most
certainly suffice( See previous chapter on toels) My experiments have
resulted in the conclusion that this clamp is an integrsl part of the

fluting technique, and could have been contemporanecus with the
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development of this particular artifact.

Often we do not consider the feet as being dextericus enougi to be

& contributing factor in any way to the foolmaker. It is doubtful if
they played & psrt in the manufacture of Folscm but could have gived
much assistunce in the tool industry when using other techniques. The
use of the feet aznd toes could have substituted for a needed third

hand, thus eliminating the peed of & second zrty. Even today, one may
observe some of the natives of Mexico and South America using their
-feet and toes for hclding and braidicg cordage. It is certainly possible

that Ferly Man zlso took advantsge of these & pendeges to asgist him in

the making of his tools. J&& F/7/5

The use of the shoulder cruteh and viselike clamp has been ugeful for
experimental work, howevsr, it will not allow cne to develop sufficient

pressure t¢ produce a normal size Folsom flute.
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This mothod will be covered in greaster detail for it is one of my

accepted technigues which will replicste a Lindenmeisr Folsom. Follow-
ing is & list of factors that are pertinent to obtaining sstisfactory
results.

1. Lithic Materials

Since there is evidence at the Lindenmeier site that Folscm Man altered
the natural material by application of heat, let us consider here, briefly,
the merit of alteration relative to Folsom manufacture. Seleet material
having.the gualities adapteble for the manufacturing technicgue of Folsom.
Preferably one of the eryptoerystalline warieties of quartz, such as
chalcedony or jasper,with a gressy or vitresous lustre similar to glass or
obsidian. Haterial must be homegenicus and free of strains, flaws and
inclusions. When it is necessury to use gtone lacking thesé gualities,
the thermal treatment will meke the stone more receptive to fluting. Heat
treatment gives to the guartz family minerals the vitresous quality necessary
for fine pressure flzking and channel flake removal. Further, treated
material loses much of its tenscity, cohesiveness and toughness, but still
reteins its hardness. Alteration also encbances the flexibility of the

stone and, therefore, allows the flake to bend and increases the worker's
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control for pressure retouch and in guiding the fluting fleke. This
treatment also greatly srohibits the hinge fracture possibility. Folsom
can be made gnaturally viterous materisls, but supoliecs of such material

are limited and the heating increaszes the amount of usuable material.

For experimental purpeses, glase is a good substitute, for it has consistent
homogenity end much the same fracture, the physical chars cteristics and
similar mechanics as that of stone, howewer, gluss hus more fragility and

) -, ‘/7.",,
this must be compensated for eccordingly. J€ & F ’gf ¢ 4

In order to zllow the channel fluke to be removed without snepping the
preform, one should use materiazl of = vitreous texture instead of rock
with intertwining micro-crystals which create undue tenasity. The

natural cohesion present in lithic materizl ie much easier to overcome
if the material is glassy - either naturslly or made so by snnesling »
Such a materisl gives more contrel over guiding the fluting flaeke. If

the guartz femily material is to be hsat-treated, I remove lurge flakes’

or blades (which will be culled blanks) from & core by means of percussion.
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After the bludes are detuched, they are then terhmal trested. This
is my meth &, but I have found thet some of the aborigionalt's flakes
reveal that the toolmeker first sltered his ccre and then detached the
flekes from the eore. incient men apparently used both methods - tempor-
ing the stone before the flakes were removed and tempering the flakes
after they were removed from the gore - but I find that there is less
waste from heat fructure if the blanks are removed from the core first,
The larger the mass, the more difficult it is to control the expansion
and contraction of the core in order to prevent heat fractures. The
larger the mass, the more slowly it must be heated snd cooled. The
aborigionale who used thie technique apparently understood the nature of
these materisls and were able Lo overcome the variables in composition,
water content end impurities. A £x full understanding of the heat-treating
of these masterials is still to be explored, and we still have much to learn
about what changes take [lace in the minerasls, the chemistry, and in the

monecular structurs when gubjected to hest.
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Initial steps in replicating a Folsom ares Stert with a block of

stone of a sufficient size to permit removal of laurge flakes or blades

from the mass, woich will be called the core. This is dene for the
sake of economy and to provide one with & supply of bladeg for pre-
forming. A series of uludes may be removed from the perimeter of the
core until it Is exhausted. These blades, or flskes, will be referred
to as blanks - then worked into prefurms and, ultimately into artifacts.
Blanke are removed from the core by the direet free-hand percussion
method, using &« medium soft hammerstone to eliminate end shock and avoid
inherent stresses and strains that result from the use of a herd hammer-
stone. This is cslled the blade and core technique. The blanks must be
thicker, longer end wider than tne finished _reform. A ncther method is
te use the core as the blank - = technique common where there iz &
shortage of material of the size necesssry to use the core and blade
method. When the ecore method is used, the surplus material is removed
by using ¢ hammerstone and free-hand percussion until it is sufficiently
2 Fréd !
reduced in sigze for percussion retouch%ng. The blank made by the core

method is then further reduced by free-hand percussion with an sntler

billet until the proper conformation is reached -~ such as the general

form,
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form, thickness, and absznce of irregularities. The antler tool

allows the worker to remove flatter flakes, psermits greater accuracy

end subjects the preform to o minimum of shoek and bruieing. The core

tool preform is now ready for pressure retouch.

We shall now return to the blankg that have been strueck from the core.
Most blades heve & slight curve extencing from the  roximal to the

distal end and tiules curve must be removed in order to straighten the

flake. The curve, or elight are, is straightened by percussion strik-

ing with an antler billet to remove the bulb of percussion and the under-

side of the distal end of the flske, until the long axis is strzight.

Then the worker continues the percussion retouch until the flake is

preformed in the seme fashion as the preform made from the core. At this

stage of manufacture, one canncot identify wiich of the two percussion

technigues were used for creforming - the core method or the blade method.

The percussion preforus sre now ready for pressure flaking. Tools consist

of a thiek leather pad to protect the palm of the left hand which will hold
thie unfinished point and the tine from the antler of & mule deer, which

has been sharpened to a blunt point., This mey be used as is, or hafted.
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¥or experimental purposes, I substitute a wooden handle with a copper
tip in place of the antler. It is = time-saver for it retains its tip
form longer than the antler tool. The preform is pleced in the palm of the‘
left hand held tight by the four fingers of the same hand, -~ the thumb is
nct used. The buse, or the tip -~ depending on whether one s@arts retouch
at the base or tip - reste on or near the heel of the hand(or the big muscle
of the thumb) in such a menner that one side end one edge of the preform is
exposed to the knapper. The four fingers exert enough pressure on the
preform to hold it securely, but not too much or the preform will break
when it is being flaked by the pressure tool. The pressure tool is gripped
in the right hend with the four fingers arcund the handle and the thumb
free. The hendle is held in line with the knuckles so that the point of
the pressure tool projects just beyond the knuckle of the first finger.
This manner of holding the pressure tool allows the worker to increzse the
leversge and aids in eontrol. The wrist is held immobile. The right hand
holding the point to be pressure flsked is normelly rested on the thigh of

the left leg near the knee, JE& F/Fe ™ 537"‘" 44

The edges of the preform asre then trimmed by applying the side of the

pressure tool verticelly on the edge in & wiping motion called shearing.
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Shearing provides & reguler, unifcrm edge e#nd, sl the same time, creates
= w
a pletform on which to seat the pressure tocl. The first pressure flaking
ie not an asttempt to produce uniformity, but is merely to remcve any
irregulurities or step fracturce left by the percussion work. The preform
must then be retouched agein to me e reguluar,uniform flakes over the

entire surface of the artifact to provide the smoothness end regularity

necessary for the channel flake removal.

The most suitable type of flaking ls either diasgonal or gollateral
parallel flaking - the flskes extending from the edge to beyond the
median line, terminating to infinity(festhering) with no step frsctures.
The pressure flake scars should be shsllow and the bulbs of pressure
disfused. Hore detuiled coverage is given under pressure technicues.
f&%ffﬂfai
There are meny kincs of precsure retouching, depending on how the hand
is held, the support of the preform, the positiun of the pressure tool,
and the types of platform preparation. "Bach technique will produce a
different surfuce charscter, and may represent different cultural groups.
There appears to be a difference in the technique of Qrep&fing and fluling

of points from the Lindenmeler site, the fluted points from Texas, and some
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sreasmnaesy |

from the Eastern Unitec States. A further study of the different
fluted point traditions will, no doubt, reveal the use of many different

techniques for preparsation and fluting.

The contours of the surface on both sides of the preform are of prime
sEcEFp (e

importance for satisfact.ory fluting flske removal. The laterszl cross-

section should be doubly convex(or lenticular) or it can be dismond-

shaped. The degree of convexity, or the stespness or flatness of the

dismond-shape, is the governing facter in eocntrelling the width and the

depth of the channel flake. When the convexity is increased, the fluting

fluke will be narrow, and the finished point will be thick. Then the

ridge c¢f the dismond-shzped cross section 1s stecp, the fluting flake will
;Eﬁ’f ﬁl«g Ce

also be narrow. These problems may be portly overcome by placing the

platform cloger to the center of the buse, but this increases the amount of

necessary force, as the flake scar area has been increased. Then the eross

section of the preform has only a slizht convexity, the flake will spread

to the edge and the point will be severed, in spite of the use of an anvil,

This regults because the amount of materisl at the center of the artifact is

insufficient to contein the force and it radiates resulting in a chonchoidal

fracture, thus destroying the point. The surfice z¢ well as the contour of



N
N/

Folaom ;,ﬁﬁf7ﬁfy
the point reguiales the shepe ané dsBign of the‘fluting fluke. Any
irregularities on the surface will cause the channel fleke to undulsate,
congtrict and gxp&nd, end have different degrees of thickness. 4 surplus
of materisl on the face will cause the fluke to expand, and e depression
on the surface will cause the flske to consiriet or fracture before the

channel ie completed. JEE 57§ /7

Using & tool with & very fine point, the edges are then pressure retouched
by removel of s series of narrow, minute, parallel flskes. Tuis results in
an edge thet is thick but very sharp, which serves s dual purpose. First ,
it will withstand the pressure of a holding device end, second, it provides
strengih to the projectile when it is finslly completed. The edge at the
bagal portion of the arﬁif&ct mey be ground samooth for additional strength
and aleo to aveld breaksge from the pressure of the clamp and to, leter,

prewent the edge from cultting the lashings when it is segured to the shaft.

The distel end of the srtifect should bé left rather blunt and almost zs
thick as the mid-section to provide for the beveling and polishing of the
tip‘and still have enough strength to supoort the force of removing the

fluting flake. It is this pert of the point that will rest on the antler
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anvil during the flutiang process and 1% must withstand the force

necesgary to remove the flute.

The next stuge of flute removal is the pre;&ratiup qf the first platform,
which 1s sometimes cslled the "spur", "tit" or "projectionﬁ. The base of
the preform has been left either squsre or with a convexity and the worker
puet now isclate the platform from the tangs. It is most important that
the platform be prepared in a definite manner to provide the necessary
clearsnce for the fluting flake to be separated from the artifact withcut
breaking the point. The first step is to flatten the base by the use of
717
pressure. Pressure is spplied from the same side of the proposed first

chennel fleke. Repeated swall flaokes are then removed glons the base until

*

the leading edge is in line with the fuce of the point. The sngle of thég
base is now s}ightly legs than thet of s right angle to the long axis. The
base now hes an appearance similar to thet of & n edge backed blade. The
center portion ¢f the base will be used for seating the pressure tocl when
the platform is completed. Tbeylatfﬁrm‘ must now be freed by applying the
pressure tool on the opposite side of the base to remove, by a series of
graduating pressure flskes, the meterial between the lateral edges and the

area on which the fluting tool will rest(platform). A series of graduating
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flakes :re removed by pressure from the side to be fluted, starting
from the proposed tangs with the last, and longest, fluzke termineting
at the mediun line to form a spine direectly in line with the tip. The
game procedure is repeated on the oppogite side. The platform should
then be left projecting siightly less then & quarter of an inch above

F15

the two concavities between the tange and the platform. The projection
must then be freed on tie side op,osite the face to be fluted. Thisg is
donz by removing a serieg of small flakes on each side of the projecting
platform to form a sharp ridge or "V" on the backside of the platform
which will part easier than & flst surface. The top of the platform is
then polished to prevent crushing from the application of force. Top of
the completed platfurm should be about an eighth of sn ineh in width and
should have the surface shape of & dimunitive "U". The position of the
platform will govern the final appesrance of the buse of the completed
artifact. If one of the two platforms - that is, platform for first flute
removal and platform for second flute removel - is accidentally broken or
crushed, it can sometimes be re~establisged. But, becsuse the second
preparation removes more material, the platform would, by necessity, be
lowered, resulting in long projecting tengs. The variety of basal forms

is the result of & lack of uniform orientation of the platforms. The
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base type changes could slso be due tu preference of the individual

or for purpese of identifying his particular point,

When the platform is prepared, it is extended.eway from the body of the
artifact. This is done to segregate & ministure cone of forece and allow
for more direct downward foree to remove the flute without the channel
fleke removing o deep bulb from the apex of the base. If the platform
is not sufficiently freed, it will be ecrushed, the tangs broken, or the

artifact will shatter. S£L £7¢ 2/

e

The methods of holding are many end varicue sné mey be left to the
discreticn of the worker (See chapter on tools). For this experiment,
I use & clamp made of twe sirips of white pine wood about two inches
wide and one inch thick with the length to suit, A wedge is placed at
the bacx end with the fulerum(lashings,a bolt, or any securing device)
ag close to the projectile point as ié necessary to get the correct
smount of pressurs te immobalize the artifect. The preform is then

clamped at the front end between the twe girips of wood and is positioned

about 10 ¢egrees from verticel, in such &« manner tYhat the platform on the
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side to be fluted wiil be vertical to the loung axis in order to inter-
sect the basal porvicn of the beveled tip. The distal end of the
polished, beveled tip will rest on the leading edge of the anvil. The
. anvil mey be of any resilient meteriel, but one must not use an unyielding
material. PFor the anvil, I have used bone, ivory, hard wood, or softer
.grades of stone. The pelished distal end of the srtifact must be held
firgly agaeinst the suvil by means of the downward pressure from the
tightened vige or claap. If it is not held firmly on the anvil, the
fluting force will cause & rebound -~ in turn, csusing - or allowing - space
to develop beltween Lhe pressure tool and the platform; or space between
the bip and the anvil, which will cause the artifact to be severed by a

hinge fracture or remove the entire Vip. Frgd /2 + 2|
/

The length of the channel {lake is controlled and determined by the
combination of the dovnward and outward fluting/ pressure. When excessive
outward pressurs is used, the fluting flske will feather out rapidly,

P F:’?
leaving an embyronic short flzke with no hinge or step fracture. If no
outward pressure ig used, the platform will collapse or the Lrojectile will

disintegrate or be crushed. If insufficlent downward pressure with enough

outward pressure to free the pilatiorm is used, a step fracture with a right
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angle bresk will be the result. If insufficient downward pressure a=nd
too much outward pressure ls exerted, the channel flake will terminate
in & hinge fracture with a rounded end. The worker must caleulate the
proper amount of downward and oubtwaerd pressure relstive to the meterial
used and size of the preform. This knowledge of necessary asmount of

15
gFF?
foree can only be gained by practice and experience. In the future, I

hope to resolve the ratio of downward snd outward pressure by proper

caleulations under controlied laboratory experiments.

The preform with prspered platform is now secured in the clamp, ready.
for removel of the first channel flske. The pressure tool used is made
from & piece of hard wood thick enough to be fairly inflexible - yet not
be cumbersom. 4 polnted plece of antler or a rod of sopper is affixed

at the one end of the stuff, secured by a ferrule or serving tc held it
tight. This immobilizes the tip of the pressure tool and also prevents
the shaft from gplitting. The other end of the shaft is fitted with s
ghort flat piece of wood, shaped to the size and comfort of the worker,
to be placed against the chest. The length of the shaft is Jdetermined by
measuring the distance betwesn the tip of the index finger and the chest.

Place the ghaft on the chest, bend over snd nlace the tip of the shaft on
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the platform of the srtifact, and the distance between the chest and
the tip of the index finger =»ill give the correct length. It is
important that the crutch be no longer, s the index finger must place

and guide the point of the oressure tool to the tip of the platform.

To hold the vise stationary, the flsker must now sgtand on the clamp,

with the chest eruteh in place snd the worker in a bending positiocn,
Using the index finger of the right hand, place the point of the staff

on the pluetform of the ertifect. The tip of the pressure tool must

be ciecked and cleared of any contemination ceused by previcus work,

se any imbedded {raguents of stone mey cause the platform to erush

before the maeximum amount of pressure can be applied. The weight of

the uwpper portion of the body rests dirvectly on the cerubeh,which is
resting on {he pletform of the artifzct. The shaft of the pressure

tool must be vertical snd directly in line with the median line of the
artifact. The opposing axis of the crutch must then be positicned in
sueh & manner bhat the pressure will intersect ﬁhe forwerd portion of
the tip of the artifect. If this is not done, there will be an opposition
of forces thul will cause the point o erusii. Both hands are then placed

on the shaft of the cruteh «b a position just oppusite the knees. The
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knees may then assist the hands in conirolling the outwérﬁ)pressure.
Qubtward pressure ig then graduslly incrsased by the weigbt\qf the body
end pressurs from the knees until the platform parts withi?he base and

tiie chennel fleke is pressed off to the tip of the projectile point.

Lo
The downward pressure must have sufficient force to prevent the oressure
A

tool from elipping on the platform when the outward presaate‘is in-
ereaged. If the fleke is t&n&giwun and wnylelding, the operstor has

te slightly 11t the fore pert of ihe body and drop it and, at the seme
time, exert the proper epcunt of cutwurd pregesure by flexing the knees
against the hands. 7Tohe body movement must have perfect coordination

witn the movement ¢f the knees.. If 2ll conditions heve been considerad
sud  coordinated, & fleke will have been removed {rom the bese to the tip.
The channel flake will have a glight sre snd will feelher cut at its distsl

and.

e will now assume thal the firet chennel flske has been removed in &
satisfectory manner resulting in & fleke scar orn the ertifact having
tke same character as that of ¢ Lindenmeier Folisom. The half-fiuted
point is then removed from the clamp &nd & sscond platform is prepsred

on the opposite side In the sams manner sg the first. This seeond
P

R

v



F;;;am - Ly
platform will, however, be siightly lower thun the first. It iz the
removal of this second chennel {lake which eonstitutes an identifying
cherseberistic of the Lindenmeier Fclsom, which is not as proncunced
in other fluted peint traditions. The Lindenmeier point has & thin,
almost knite~like,edge at the buse between the tangs, with - at times -
a bare remnant or trsce of the last platform. This very thin busal
area is the result of the proper positioning of the second platform.
When the second platform is properly positioned, the channel flake will,
upen its removal, almost intersect bhe {fluting flake sear lef't by the
first Tluting flake. The exact position of the second platform is
determined¢ by the worker, and & knowledge of positioning can only come

from experience.

The tip is then re-beveled and polished in the seme msnner as the first
shannel fleke except it is done on the opooslite edge of the tip. After
the second platform is yrepered and the tip reconstructed and polished,
the half-fluted point is then placed in the clemp for the removal of the
second flake. The worker's odds have been increased by the removal of the
first fleke, for the first fluling removed considerable material from the

opposite fuce of the artifuct, thereby reducing tne thickness und thus
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weakening the point.

Upon excaminzticn of the chanprel left by theremoval of the sseond flake,
one will note thet the sime of the Tlake sear g meny times the area

of that of the eross-sgsction of the complebed ertifact. It would appear
that the law of mechenics would forbld the fluting of & Folsom projectile.
SEEFg 23

e will gesume thet the sewsond fleke has beon sucecesafully removed and

the point is now complete exeept for minor retouching by pressure flaking
of the tip snd the base. The final retouching on the buse is distinetive
becsuge of the Lwo narrow disgonsl pressure flekes fellowing along the line
of the channel from the bese. There sre applied tc remove the ridges left
by the negative bulbs of foree of both chennel flskee. These particuler

diagonel flakes soem to be characteristie to the Lindenmeler Folsom.

Prespure ratouching done after the fluting can usually be dstermined by
exemining the intersestion of the flskes or their overlapping with the
channel flake seur. Projesctiles mude of the finer-textured materials
will show more detail of the flake charscter then those of courser-

textured materizls, JSE£ ﬂ:} 4
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11. sempination of Presgure end Indireet Percussions

Kethod of ovperstion and preparation of the preform is the same as

in iethod Ho.1l0 except a different technigue is used for fluting

and eruteh is of a different degign. The ghaft iz much the saeme as
toe chest cruteh used in No.lU exeept that it is made from a young
sapling of hard wood, The sapling selscted must have a lower branch,
which will form the croteh. This lower branch is eut off to foruw the
eroteh for striking. Stub of lowsr branch should be left about cne
and one~half inches in length meesured from the main body of the

staff and it should be about four inches from the tip or distal end of

the crutch.

Fluting invelves the perticipetion of two perscne - one to seat the
pressure tocl es well as Induce the downward sud oulwaré pressure -

pergon delivers ¢ blow of the right inlensity to the

while the gecond
ghaft. The dusoward apd outvard pressure must be avplied by the first
person &nd be coordinabed with the blow delivered to the spsx cof the

srobel by tie secund person. Bluw delivered by second person ig reflected

to the body of the shaft end leg directed towards the tip of thes ghaeft.
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Intenzity of blow ghould be sufficient to bresk the cohesiocn between

the flehe and the core, or artifuct.

Since this paper is only concernec with the technology of the Linden-
meier Folsoum, there can be only & remote possibility that this methed
was used. FExperimente, to dste, would lead one bto believe that it
could be of use in meking the long channel flzkes on some tyues of
Clovie points and some fluted pointe known ap the Jumberland from
Ohio and the Bastern United States. Because of the surface area of
these large filuting flekes, it is not likely thet thecy were removed

by pressure alone.

This method was initislly atiempted by H.Holmes Eliis end mysgelf in
1540 ln s ebbempt to replleats some sore and blade techmiques. HNore
recently, Gone Titmus and myselfl experimented w.ith it to remove large
bindee from obsldicn. There 1s & poscibility thet it ecould be sdopted
to remove lerge fludes, bul it sppesrs o have no place in ths fluting

of the Lindenmeier Folsom.

The combination of pressure and percussion is only mentioned here to

project the need of further experiments. There are other experiments
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th:t also need to be dxplored under controlled laboratory conditions
in order to eliminate the many variables encountered in meking a
Lindenmeier Folsom. The varisble factors involved in maiking & Folsom
ere coordinustion of musculzr behavior and the sbility to control

materizle that have the complex cuazlities of wave mechsnics.

Initially, there was & quest to discover the trick used to flute e
Folsom. Now it would seem thst thnere are geveral bags full with more
to come. One cen only conclude that the Folsom people deserve the
greatest resgect and admiration for the cupabilities and skills they
developgd to produce & projectile point thut would satiefy, =so well,
their functional needs. T am still trying to resolve some of their
more elusive techniques :" and 1 have s model of their projectile

before me - while, unaided, they conceived and executed this technicue.

I am left with the disquieting fact that I can replicate the Lindenmeier
Folsom by the use of two technicues and the nagging thought thet, at this

time, I cannot diacard’éithar metiiod - yet it is unlikely that this point
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was made by the use of two different techniques. Wy experiments
indicate that this projectile point was made by eitner the indirect
percussion with rest method or the pressure with clamp and anvil technique.
I am inclinéd tc think that one of these twe methods was the means of
fabrication and it would seem thet one method, with perhaps slight
variaticns, will be resolved and deciphered when more examples from the

Lincenmeler gite are available for study.

The indireect percussion metucd leaves comestiing to be desirsd, for when

using tnis to flute, tne normal resulie are & removed chunnel flake that

is broken into two or more pieces. Also, the percussicn blow produces

flekes thut are stralghter, with less arc from the base toc the tip than

those that are removed by pressure. Indirect percussion also -auses slightly
more undulatione on the distazl ends of the chunnel flskes than does the

pressure method.

The pressure methoc generally allows the recovery of the channel flake
unbroken. It a&lgo produces &« curved channel flske and there are leas

undulations on the distal end of the flake.
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The writer hoves thot this series of experiments will help to

reconstruet and restore & few knote in this nebulous cuipu of the

past. By further exceriments and, if I am given an opportunity to

review end study additionel Folsom msterisl, I hope to resolve the

exuct technigue,
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