EXPERIMENTS IN REPLICATING HOHOKAM POINTS
// by Don Crabtree

Several centuries tefors the tine 6f Chrlst; the [lohokam pesople
were 1livinz in the Gila River Valley, Arizona and today scientists are
uncovering here oné 6f the lnportant chapters of pre-Columbian American
history. In 1887-88, Frank Hamilton Cushing explorsd this area and
collected more than 5,000 Hohokam specimens fron the.Salt River Valley
near Phoenix. In 1934, Dr. Emil W. Haury szrvsd as fie 11 director fii 48
Dr. Harold S. Gladwin doing a landmark excavation at bhfs sité(gﬁich: et
at that time, consisted of unexcavated mounds and slop2s. The
realization that these early people had acceptzd the challenge and

conquered this barren desert exclted the professional curlosity of Haury

and he has been probing these ruins for some thirty years.

The site 1s known as "Snaketown", derivad from the Pima word
*Skoaquik”, place of snakes. Thls name could be the result of the numsrous
snake designs found on pottery, shell bracelets, and on stone incense
burners. The snake is reminiscent of designs found both on stone and
pottery artifacts in Mexlco; and even the semi-translucent reflected
amber-coclor obsidian of some of the voints would se=2m to indicates an
affinity with iMexico, for thlis stone 1s quite abundant there and was
widely .traded. Héhokam is -a modern Pima word meaninz "that which has
vanished" - and they are, inde=d, the forgzotten Amsricans of pre=-

" Columbian times. The Hohokam brogressed to a high state of civilization
and develcped fine arts and engineering feats such as making superd
pottery, etching shell with acid, carvinz stone by a very sophisticated
technique; flakinz, barbing, serrating, and notching elaborate stone
points; constructing vast irrigation syvstems for watering their corn apd
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produce, and has mastered many other skills.
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In 1964-65, Haury directed extensive excavations at the sits
;and among the many artifacts recovered were stone vessels, clay

figurines, Jars in human form and, from one ceremonial area, 3000

beautifully flaked projectile points (Frates—I—IT, 11l ) (Nattormar—
Georraphtc—azazone, Vvoi—* ! i :
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After first viewing & representative collaction of these points
and later the materlal at the Unlversity of Arizona, I rsalized that
raplication of these artifacts was a real challenge and, as it turned
out, was of graater mzagnitude than orlginally anticipsted, This paper
is concernad with aiding the typéologists by describing pressure flaking
technlquss, In order to cover the greatest possible nunker of techniques
in a single paper, the fabrication of the Snakstown polnts will bde
described. Hohokanm representé no single point type, tut a representative
collection incorporates a wide variety of form, style, and controlled

thinning and narrowing of ths tips without breakage,

Althougsh students of.typyology and lithlc technclozy are admlfers
of the well-céntrolled pressura-flalied artifacts of thls hemisphere,
generally, they do not understand the manufacturing tachniques wnhich
produc2 thase varied flake scars. Unfortunatzly, in thz past, typdologist:
over-amphasizs4 "mn=asuremsnts", "shape", and “fora"; and overlook=d, or
ignored, the workins techniques. £Lut today archaeolozists are =2valuating
the technoslosical aspects of the stons tool lniustry. tnareby promuting
ani inquiry into thz manufacturinz tschnigques., 3Z2causs of this
accelerated interest in technnlozleal f2aturzs, we hava begun to respect
the subtle differences in flalie and flake scar charactsr and to reallze
that an understindlng of the manufacture and dasizn of flaking patterns

18 an integral part of typdolozy.
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The Lithic Tzchnnlogy conference at Les iyzies, France, Nov.196L,
(Telines 165, 2TT-2T; Swmcth (1660 572-573
o r ook e /! o .

did much to stress the nsed not only for analysis and interpretation of
technological tralts, but also emphasized the importance of actual
experiment, to-reconeile this analysis and interpretation. Here, the
participants tried some flintknapping experiments and found that, given

instruction, and by actually fracturing the material they could ?gggiég

more than by mere observation.

To observe is to note events and rassults, but when we experiment we
can vary, at will, the methods of fabric:tion to obtdin replication and
then perceivs and resolve the rasults. But experimsnt is still

f empirical untilﬁgt is verified - and verification heans producing a true
é replica. The 11tﬁtg technology student who does not experiment must
depend on his powerg\of observation for good analysis. Eut to observe

‘well is an art which caﬁxgnly be acquirzd by practice and traininz; and

< 7 N
conclusions are only comparative with the keensss of the observer., Keen
i n

/ preconceived 1deas, to record and relate facts, and to be able to dis=-
\\ﬁ; criminate accuratzsly betwz2en what 1svreally observed and what is only
inferred from the facts observed. Thé important factor of observation -
and also experiment - s to be uninfluenced by prejuiice, hypothasis, and
theory in order to corr=ectly record the féots_observed or r=2alized.
Hypothesis 1s to supvose and implies the existance of a fact bas=4d on
what is observed}ftheory is unvergified speculation and suggssts a
knowlzdge of principles as opposed to practice. Theory signifies a
qi systematic aécount of the field of study derived from a set of gensral
propositiodé and may som=2tim=2s become a complicated hypothesis. Ffact =

to do - sugzests somathinz which 1s done - an act or deed - and emghasizes

~_ the importance of experiment.
y

and accurate observation depends on the abllity of the analyst to discount
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Since we have not been able to actually observe the aborizinal in
the act of meking his stone tools, we must verify the expsrimesnt by
trying diverse techniques untill we produce a true replica. Therefore,
experiment is the end result of hypothesis based on theory but now
supported ©ty fact even though, in this instance, thes aboriginal approach
may parallel or have slight variations. Without theory, we cannot
experiment, but we must be capable of dismissing the theory which the
experiment provss to be false. Nothing is as potent as verified experiment
and actual practice in the rudiments of stone flaking will soon make one
aware of: %he physical propertiess of the material when subjected to force;
the human factor involved in developing the obvious muscular motor habits;
coordinatioh of hands and mind; conscious control and planninz; and the
feel and p=rception of the causes and effects. Zxperim=snt also pesrmits
one = as it did the aboriginal - to devise and design ways and means of
overcoming the ever-changing condltions encountered when reducing rouzgh
material to a finishzd artifact. It might even stress the necessityv to

reconsider and reappraise points varylng in typs due to modification, and

‘emphasize the differsnce between preparation and functional scars on

scrapers, knlves, wedges, and othzsr cutting implements. Type sites often
contain aberrant forms which are merzly the result of modification du= to
breakage, manufacturing mliscalculation and error, imperfections in

material, og%due to resharpening.

Constantly, questions are asked such as: *How does one tell whether

.an artifact was made by parcussion or pressure?“} YHow can one distinguish

>
a preform from a blank or a completed tool"; "How do we determine if this
was blllst-struck or worked with a hammerstone?“} *How is a preform dis-
tinguished from a "crude" biface?”, and so on and on. The fact that these
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questions are put to an expesrimenter interested in -eatine the

technolozical patterns of the aboriginal artifact is 1ts own answar,

Unwittinzly, the inquirer is aware that he must understand the mechanics
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of porcussion, indirect parcussion, and prassure to bz abls to recornize
these differences and that the answer lies in verified experiment. The
student should always be discouraged from indiscriminately applying
Merude® to artifacts unless the word 1s qualified and related to the
quality of the naterial and regional variations and differsnces. What
may appear to be a"crude" biface to the novice could, in reality, be the

result of a skilled workman overcoming stubborn and inferlior materizl.

The writer would like to carry this interest in technology a step
farther and make the lngulirer aware that the completed artifact represents
only the final stages of manufacture and that it is equally important to
reconcile the beginning and intermcsdiate stages of fabrication. These,
too, are very important because there are multiple technological traits
represented in thzse initial steps which furnish information for defining
the manufacturing technigues. For this reason, the importance of a careful
study and analysis of flake debltage should be continually stressed.
Gathering and storing flakes may te tlring, bulky, and cumbersom%)and
cataloging and analyzing them may be tedious, but they can reveal much
regarding ths techniques and technolozical traits. For thzse reasons,
~my technolozical papers emphasize detalled descriptions of the
.manufacturing techniquss. It is also lmportant to study the wear patterns
on any hammerstones, billets, punch=ss, or pressurs tools, found at a

site, for ths functional scars on thes=2 tools have diagnostic value and

can ald in detzrmininz the working technliques.

It 1s not my intention to make a flintknappar of evéfy student and
anthropologlst. but it is hoped that thessz manufacturing steps will be
read and studiz2d in dstaill and even tried, to some =xtent, by those
concarnad with 1lithic technolozy. Just dbssrving the final series of

flake scars and the form of the artifact, or rsading the description of

manufacturing techniques is not enough for complete understanding because
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an integral part of fabrication is by "feel". There is no substitute
for actual experiment. Contrary to popular belief, the act of renoving
a flake by p2rcussion or pressure is not too difficult and the amount
of force exzsrted 1s only relative to the width of the flake and the
isolation of the platform area. The enigma and difficulty of both
pressure and p=rcussion flaking is learning to control the width, length,
thickness, form, and termination of the flake. This text will attempt to
explain how thls control is attained. One need not become proficient at
stoneworking, but even an attempct will familarize the student with
regulating the fracturs and behavior of lith1031,help hin to understand
the many diagnostlc features of flakes representing the various stages

of fabrication, and to distingulish the intentional from the unintentional.

Some of the Hohokam points are common, utilitarian, everyday,
huntingz points derived from assorted flakes and materialsx (Plate V).
These points appear to be made from a flake by pressure alone. First the
flake 18 stralghtened, then rstouched and notched, complating each point
individually. The flake is hand-hsld and straightenzd by pressure flakinz:
(Plates V, VI) (1) The bulbar part at the proximal end is removad4d on the
ventral side of ths flake., This is done by applying inward preésure from
the outer margin ofﬁzﬁe flak=s diagonally toward the center of thz flake.
As the flakefgééééﬁitg téfmination point, outward pressure is applizd to
dissipate the inward force and to step or hinge fracturs the flaks at the

median line. (2) Then a flake is detached from the opposite margin to
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meet this step or hinge fracture, thereby thinning the ?&ake. If fﬁe flakes
are not terminated in this step or hinze fracture, then the bulbar.part
Will not be thinned. (3) Finally, the dorsal side is made regular by
pressure rz2touch and then the base is notched, completing =sach point

individually. Often polints mads from stralchtened flakes still retain a

part of the orizinal flake surface and will be plano-convex in transverse

Section., These smaller points lack standardization of form - that is, the



point conforms to the flake rather than the flake conforming to the

point.

Other point stylass are more elaborate which show form and
technonlogical differences and may be separated into categories of
characteristics and attributes. For example: the long barbed styles
(Plate I) indicate a specialized industry, a matzarial preference, and
technological r=finements not demonstrated ln ths common hunting point.
These points app=zar to be derived from a blankx)then a possible thermal
altzration of the materlal;)then preformed by direct percussionx)and
further refinsd by pressure flaking. Aftsr the final pressure flaking;
the point is notcﬁed. barbed and, finally, the distal end is feduced in
width and made pointed. Hach of thess stages would demand an interchange

of flaking tools and the use of different muscular motor habits.

The long&serrated Snaketown points appear to have bzen made by the

core technique from large psrcussioned flakes and blank IS or nodulas, rather

£ az1ae
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than from blades. Blades conserve material but thej are too curved to
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make straivht points the l th e v e 2801 ¢ 403 unaﬁetown points. Because
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of the techﬂique required to remo Je.a 6lade from a core. blades lacx the
strength of a larse flake or core tool. wWhen a blade is detached from
the core, 1t compresses and flexes almost to its elastic 1limit and thereby
Iinduces hidden stfefﬁs, causinz the tlade material to be fatigued and
;subject to breakqge. Points made from blades ars generally plano-convex.
J:?Tﬁe,iggg barbed %ohocam polnts ares bi-convex in transverse section,
indicating that they were derived from blanks oth2r than blades. For
these reasons, in my experiments, I ﬁsed core preforms or.large preformed
flakes rafher than bladesg, (Plate VIIflggis a)s Howaver, the small points
(Plates V, VI) represented in tnis colloctlon wara derived fron simple
flakes detached ;gygggieéily from the core for‘they still restain the

~ventral surface of the detached flaxe.
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Having only a small representative collectlon of tha2se points,
and no flaking debrls as a gulde to replication, the|gr1mery stages of

# /yw\_(l‘*-»‘{x
the manufacturing technique must, of necessity, be %heerized;)for the

actual technologlcal tralts remasin with the manufacturing debitage flakes, |
The collesction I have replicated serves only as a gulde for the final

stages of pressure flaking and notchinz techniques. However, my

replications are based on actual experiments - rejecting and accepting
various stages of manufacture untll simulation of the aboriginal artifact
wge acquired. Replica results of the Snaketown points appear to bs much
the sane but, in reality, an accurate duplic=tion can only be made of the
last stages of pressure work. 4+he num2arous stages of developinz the
rough material from the first to the flnal phases of pressure flaking

and notching will be described according to my expzriments, but the
primary stages ars not necessarily aboriginal. However, if the finished
product is a true replica, then it is safe to assumz that the primary

and intermediate stages are parallel to those of the aboriginal. rfor, if
the experimenter allows extreme deviations in the initial stages, then
the finished product will be aberrant in form and technique and, therefore,

not a true replica.

MAT ZRIAL

Through the courtesy of Dr. 3Iaymond Thompsoﬁ and Dr. Zmil Y. Haury,

University of Arizona, a representative collection of sixty Hoholzam points
was loangq for replication by expariment. Pointe in this collection were
of assorted material, ranginz from a pure translucent chalecedony to a

diversity of impurs, colored and opaqus varietiss of sil;ceous stons such

-as8 Jjaspars, cherts f?d silicified sedimentary rock.“‘%ﬁw“z“‘”"“
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translucent, opaque, and sllver sheen. Two polntsy (Plat= V,E%z Aﬁﬁo))

very similar in form and technology were of obsidlan which r=flz2cted an
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ambar color when h=1d ggalnst a strong light, reminliscent of obsidian
found in lMexico. One point was of quartz crystal, one of basalt, and a

5 NS> !
sinzle speclmaniof white pegﬁmatlte quartz.

When the spscimens were arranzed according to form and technolosical
patterns, there was an automatic sorting of stone; and it appsared that
the worker preferred a precise material for a definite point style. This
may have been because he required definite qualitites in a ziven material
for a particular point style, or simply'éggé“ge had become aooustqmed to
the behavior of cesrtain materials for a definite technique. The éong.
ubarbed points were consistently made of a grey siliceous ssdimentary
stone; the larger serrated pointstﬁ%tcream-colored chert-llke‘materlal;
the smaller serrated triangulate polnts were of obsidian and quartz
crystal; and the very thin side-notched points wars made of thz cream-
colored chert-likXe material. Other point types fell into pairs and each
palr was made of identical material. The ordinary randcm-flaked side-
notched huntinz points were of assorted materials. Obviously, these
people had diverse sources of raw naterial or, possibly, there was an
interxchange of goods and materials from distant sources. Having no
flakes and manufacturing q§§l§§ga to examinz, the source of the raw
materlalfgs uqresolveg.‘ However, the extarior, or primary, deblitazs
flakeszH;;igt;ééglgﬂsu;¥;5;«;haracteristics which could provide a clue

to the material's origin - whether it be alluvial denosits, quarry, etc.

E egoy ot ST 2 S W M- & B Bo T~ um,(cva\ﬁfee \qua..) .

Some of the artifacts in the representative coll=sction were made
of siliceous material which was quite vitreous, fine-textured, and
generally of hizh quality. T1hls mizht sugzest that the Hohokam people

altered the raw stone prior to pressure flakinzg; for, gen=rally, this
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type of matzarial 1s coarse~textured and has a suzary appbaronce. +hen
,z/
this type of stonc 1s hesated to 450 F er 500 F then a molecular change

" occurs and the raw material has a vitreous, zlassy texture(€r~utva~—¥o%—?

CCV&B‘(TE: e and ¥ *\er \QeiD), },’ ?{»‘A vea) recileds ol rrndaliice ma
= iU o Ihis maixes oressur°'fla(inw much oasler
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s whﬂther 1t be natural or altered *,for vitredts material resnondq better

- than coarsa=textured stone. However. examinatlon of the debitq 2 is
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essential for positive Droof/dnd.«{hcminﬁ £gfsﬁﬁebr19. thara was no
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concluglve nvld 2NCS ?ardln5 th pros and cong of tharmal %raﬁ%~ent. ¥
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The. dorsal slde of a hnat-treatpd f11k° bearing the natural surface does
rns Tt plotatlo” ot le Lt G iy o ™ /\o"‘-vllt‘f( y o ’/" ,.‘.,,- .;,
~ not alter and, thersfors dould retaln the origln«l tnxture:)bu tne
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vantral sid° o” th= rlaxe wouli be vitr#ous. oat when one has only the
,z»w" _,»»“ '){r »._4-——-»»— /‘ * Ty ’ /V“( VLot ttrids
complntnd artlfact for 1"alysis. all tue ori lnal surface has be:zn

renoved by prassurs flaklngAand it is inm posslblg to deteriine 1f the ston~

<  ras treated. zut it would be essential for ths toolmakar to use elther

——

alterad or supsrior material to form and pressure flake & elasborately

serrated polnts such as those recoversd at Gnaketown. /b57
w:v:c-( 0‘;‘" G 5
and 8’ N.3.F¢ grant (7° ="
o : Throuzh the courtesy of Dr. Zarl Swansong/a larzs quantity of

obsidian from Glass Zutte, Orsgon was acquired for the exp:arimesnts and a

: Frdiona
8small amount of iHarrison Cou"t%Afllat donated by 3r. Raymond Baby and
Dr. Jamas ¥ellar. 2oth =materials war2 us22 to raplicate th2 Snavetown
e points. The ohsidian was In the form of ws tasﬁdorn cobbles 2and tha flint
was soharold wlth a chalky cortex. Much of ny ultiante success in
replicating the Hchokan points is dus to the encouragement of Or. EZarl

Swanson, Idaho State Universlty. who urzsed =me to p=rslst in rapltcatlon

and to record ths detailled description of these pressurs: tschnlijuszs,

To malte the core praform, an obsidian cobbla slirzhtly larzar than
the pronos:d artifact was sela2cted. +hen material oth:r than coahbles was
usad, an atteant wis made to salsct glonsated and sonewhat flat shajas
rather than spherold or round. Iefore any work was bazun, the raw

matérlal was carafully examined to determine if it contalned any impare
fections or deeply bruised parts. If it app=ared to be pelatively fres
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of flaws or lmperfecthns, than it was tappzd with a hard hanmerstone
to calculate its resonance. A dull thud, or hollow sound, lndicates
previously undztected planes of weakness, cracks, flssurss, and general
1mperféctions. vhen thls happensd, the stone was abandoned and a new
plece selectad and tested. Good lithic material should respond to the
hammerstone's tap with a rinzinz scund, indicating that the vibrations
of the hamm2rstone's contact are evenly transmitted tﬁroughout the raw
material. Various forms and textures vibrate differently, and only
practice will =nable the experimenter to differentiate bstween suitable

and unsuitable naterial.

The natur:z and gquality of the raw matsrial will not only d=stermine,
to a degres, the tz2chnigu=s requlred, but 2150 the typs of parcussion
tools need=d to reduce the materialyto a usable form., If ths raw
material occurs in large blocks, boulders, or oth=r massive forms, it can
bé made portsbls by trimming pleces into blanks, preforming, or making
cores for detacnins flakes. This is done by using a hammerstones and
direct percussion‘to reriove and discard ﬁhe voor quality non-homogeneous
and irregulaf parts of the material. Thesz trimming flakes are =asily
1dent1f1able because of thelr irrszularitizs, particularly on ths dorsal
surface of the flakes, Thev ars random and lack uﬁiformity das to the
genersl unconformity of the raw material. However, 1t is well to examine

the contact area (platform) and bulbs of force to dzterminz the tzchnique

involved and the %ind of parcussion tocol used,

PI3CUSSION TOOL3*®

The first steo in making a Hohokam point, or any other artifact, is

~to secure materials which lend themselves to a particular artifact style.
. y =
If the mat=rial is a surface find, th=n it is no prsblem(to1simply}gather
" 2 i ——
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the necessary quantity. But, 1f the material 1s in situ, or massive,

~then a large hammerstones of material resistant to shock must be used to
ZeeaaV\
/ohtain/; plece of adequate slze. The nature of the raw matarial and its

N
set A rrertt
geolozical oecurance will determine the type and size of the p2rcussion

implement used to quarry and reduce massive rock to a suitable size,

Aftzsr the materlal has besen gathered or quarried, it nust be reduczid
>

to a usable form. <11is form 1s known as a blank, %%%:" = e =

There are several primery and intermedilate stazes of blankinzg and pre-

5 =y ¥ R ak
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forming which requirs a series of graduatsd-sizsd hammerstonesy Large

L0

<

hamnerstones are used for the initial fracturss and to remove non-
homogenzous parts and cortex. Hammerston:8 become progressively smallar
as the objsctive pisce is reduced in size and nears the preform stage,

The size, weizht, and texture of the hammerstone (or billet) must confornm
to the size, welght, and texture of the material belng flaked. That is,

highly vitreous materials require a relatively soft hammerstone while

- less vitreous materlals will resspond well to the harder hammerstone,

Obsidian, because of its vitreous and brittle naturs 1is wvulnerable to
: A Al
the induction of uado fatigufe, platform collapse, and shattering bv the
™~ Yeh\;"&’(/.sfﬁj”;- e Zla ’}‘7 \
parcussor and, ther=fore, the hammerstons must bs of NOnN- o materia:

Vesieolaw
such a2s sandstone, limestonezAbasalt. reconstituted tuff, or materials

of similar texture. & @%terials like flint and chert are more resistant
and, therefors, the hammarstone can be granite, quartzite, or oth:ar hard

stone.

The form of tﬁe hammerstonz can be a-diagnostic trailt, indiecsting
the technique and prefarence of thes worker. Personal preference is an
ovoid of_discoldal hammerstone for, wnen on2 part becomes flatten=d by
use, it can be rotated and a new strikling area exposzd. This is one of

the reasbns why a well-used hammerstone is often srcherical.
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Initial blanking and preforming 1s by dlrsct psrcussicn with a
hamm2rstone but it is better to change to an antler billst for the
thinning of the preform. The antler blllet peralts the worker to increass
the velocity of the blow with greater control; it imparts less shock to
the material and lessens the risk of breakage. The billzt can bs a secctic
of elk, caribou, reindeesr, moose, or deer antler, or even a pliece of

1,7

very hard wood. Sﬁ%. @knerally. one resorts to usinzg 2 wood billlet oconly
when antler 1s not available. Deer antler billlets are the least
desirable because they are curved and lack sufficient welght. A{However,
deer tinss are excellent for pressure toolsj« A sectlon of moose antler,
beginning at the part affixed to the skull and terminated just before the
spread, is highly prized and does a better jJob bescause it is straight,
solid, and devold of the spongy center. However, what is available,
individual preference, and the matsrial beinz worked will determine

whether the workar uses a hammerstone or a billet of antler, horn, bone,

or hard wood.,.

conzsY

Before one can compreshensively explain the detachm=nt of a flake
from the parent mass - wWwhether by parcussion or pressure - he must
consider the behavior of lithic material when subjected to stress by force
Flakes struck, or pressed; from the margins of an artifact are positive
cone parts and thelr scars are ths negative cone parts. A complete
understanding of the formation and behavior of cones is a real aid when
interpreting the wide ranze of techniguzs and tools used to induce 2

particular type and styls of fracture.

“hen a vartical blow is delivared to a flat surface well in from
.the marzin, a compl=2ts cone is formed. Whan a rectansular plece is sfruck
vertically at right anzlss on the msrgin, a half-ccne is formed. If the

vertical blow is dellvered to ths corner of a rectanzular plece, a quarter
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cone is formed. These conas, or parts of conzs, are vary a2vident when

a hard hammsrstons is used and the force delivered by dirzsct psrcussion.
They are not as obvious on pressure flaksd artifacts. The platform or
contact area receiving the force 1s the truncated top of the conz and the
parcussors - depending on whather they are hard, soft, curved, or flat -
cause dissimilar truncations. The angle at which the force is dir=cted
will be manifest on both the negative and positive fracture plane of the
cone when the force is percussion. 3ince the fracture plane of the cone
i{s fairly constant, 1t is relatively simple to interpret the direction

in which the blow was delivered.

Pressure flesk=2s are cone parts, but the comprzssor can be
manipulatéd to change the fracture angle of the cone. This is accomplishs=
by dirzcting the force at an angle contrary to the anzle at which the
pressurs tool is held and first pressing inwzrd into the bodyv of the
objective plece and then away in the direction w"ich controls and
determingseach particular technique. The coordinztion of the two forces
causas the cone to change poéition within the artifact. For example: the
tip of the pressﬁre tobl is seated on a platform previously prepar=d on
the margin of an artifact and sufficient ini?rd pressure is appli=d to
cause fracture at a predetermined area. ‘Ed%ﬂ%;acture will not occur
until outward force is applied. As the outward, or downward, force is
increased, the cone 1s shifted and \its angie chang=2d from a rizht to an
oblique, prohibiting phe cone from beins driven into the body of the
artifact. The ég;%i;gtion of inward and outwardi pressures chances the
angls of.the cone until it is parallel to the face of the artifact,
causing the material to exceed its eiastlc lizmit and detach a flake., This
pressure'flake. or cone part, has a bulb of pressurz at the truncated
ep?lof the flake, The ratio of inward 'and outward forces contro%&a in

part, the flake character,
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- Core Technique Using a Cobble as Raw iaterial

(1) A larze hammerstone, relative in size to the dimensions of
the raw material is us=ed as the percussor to make the first break,
establish a working surface, and reduce the raw material to a2 usable form.
(2)The worker then changes to 2 smaller hamm=srstone to remove, by
percussion, the exterior surface., When the worker wahts to remove 2all
the exterior surface of a nodule, he detaches large thick curved flakes
for they conform to the shape of the nodulz and remove, in one operation,
a greater area of cortex. (3) To complets the percussion prefornminz,
a still smaller hammerstone i3 used; or, as previously mention=d, one

v can mlso use a billety (Plate VII{, E’F#3)‘

BLANKS DZRIV:D #30ii FLAKZS, 3SLADIS, AND CORisX

A blank is a usable piece of lithic natzerial of adequate size and
form sultable for making a stone artifact. Blanks can be a pizce of
stone‘or unmodified flakes and blades bearing little or no waste material,
but they must be of a size larzger than the proposed artifact and sultable
for‘assorted artifact styles. 3lanks may show scme modification but are
not yet to the preform stags. If the size and waicht of the material is
correct, then the worker uses the material "as is" to serve as the blank,
and can étart the preform stage. 3But, if the material is too largze or
irregular, the irregularitiss ars rewmoved and the piece r=duced in size
and weight by direct percussion to an embryonic tool shape. It may bte
difficult for the novics to separate and distincuish between blanks and
preforms -for he cannot know the worker's intend2d finished d=sizn of the
proposed artifact. The blank differs from the preform in that the
margins are hizaly irregular, furthzr p:3rcussion thinninz is n=2cessary,

and it is considerably larzer than 2ither the pr:form or th= vroposed

artifact,

Rlagaia o roon o 2y
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When an abund=nt source of material is ava%}able ang one wishes
to lighten the loadj Eﬁe“%gﬁ;Qifzdlg.;éd;0°dgﬁzla é&niéglgné welght
and form by making blanksé 'Emt thes worksar nmust always allow enough
materlal in the blank for further preforminz. There are several ways
of making blanks: by detaching flakes or blades from a core}?by
desizning th2 core at the source for future flake ani blade removaly}
or by using the cors technique to rouzhly shape the mass by bifacially
flaking the materlai into an ovold blank of the desirsd size and welght.,
Using the latter method simply entails using pesrcussion to detach the
cortex and the inferlior parts of the matsrial, l=saving the waste flalkes
at the sourcex (Plate VIIfy A, 3¢ C), Then these bifacially flaksd ovold
blanks can be made into the desired praform at the conveniénce of the
workar. Blanking is usually done at ths source of the materialx)while

preforminzg can b= done at the quarry or at a convenient tims and place

which may te some distance from the material's origin.

The percussion core technique is uszd fo detach blade and flake
blanks from a core. Sometimss these freshly struck flakes and blades
are used as tools or, as with some Hohokam points, the flakes are

detachad to serve as blanks for further modification into a point.

when the core technique i1s used to maks usable blaies and flakes,

detachment is continued until th2 core 1is =xhaust=@, ’1t is either
discarded orzz¢n,b~ modifizd into a usabls i-:plement. It is safe to
assume that when tnere was a shortase of material ths worker would
modify the exhausted core into a wedge, scraper; nggg_ésquillae. or
‘some form of tool. 3lademaking 1s a sophlsticated technique and requires

special design of the core and a more r=finsd platform preparation than

s necessary to detach flakes. Thare are num=rous techniquss of
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detaching flakes and blades fro:n a corzs, but this papar will only

be concerned witn the fechnlque applying to Hohokam.

FLAKE BLANKS #

Using flakes as blanks is an sconomical method of utilizing
material. A single core may furnish as many as a hundred blanks for
small pointS? whereas the cors tool m=thod uses a mass of material to
produce a single point. Flake blanks are selected for their straight-
ness and formg,and the proposed artifact 1s generally oriented
longitudinally but, occasionally, transversely!to the flake. Generally,
thin flakes can be usad for making smaller §$§§§3by pressure alone; but
they must, of necessity, be slightly thicker, longer, and wider than the

proposed point.

Large thick flakes can be used as blanks (Plate VIIZ%A) Bat, 1
they are too lrrezular, thay are reduced in weight and size to the
desired form. Simbdle diregt free~hand pesrcussion is us=ad to remove the
large bulbar part and for séme preliminary straishteninz. A mzdium soft
hammarstone, or a 13" X 12" antler billet is a satisfactory p=rcussor,
for the weilght of the blank is sufficient to prohiblt its beinz projected
by the blow. To remove the curve from the distal end, 5lows are struck
on the end from the dorsal toward the ventral side of the flake and the
force is directed toward the proximal end (bulbar part)xffgizi‘sz;; ?zgg?.
Flakes are removed from the blank in this manner until the Ventral‘ﬂ/,

surface is flat from the distal end to midway of the flake.

The flake is then turned end-for-end and the bulbar part on the

& A ‘,,’J # d
ﬂ-'/wéé( jas

| | ooy 8 Lhe A/AZ:
ventral side 1s rzmoved. To do thls, a platform must be eStablighédAgﬁé“J'

'ffgis 1s done by striking on the ventral surface toward the dorsal to
4 / ‘\/"f’ ’ "ié
remove one corner at the base of the flake/’ This leaves a beveled edge

|
[ ALY
Ao L3

on the corner of the flakejwhlch i8 used as the platform to strike off

7



: 18

Ve s\ ¢ \
the bulbar swelling on the obseure side at the proximal end.
Generally, after one of two flakes have been removed in this manner
from the ventral side at the base, and the distal z2nd has been worlked
as previously described, the flake blank will be sufficlently straisght.
If the blank - flake - is thick enoush, it can be made sufficiently
straizht during the blanking and preforming to result in a complsted

artifact which will be bi-convex. If the flake is too thin, the

artifact will be plano-convex.

Some flakes are intentionally designed by the worker to be larger
and wider at the distal end than at the proximal snd. These arz side-
struck_flakes. These flaltes are more desirable as blanks becauss of their
straightness and the lack of strains normally przsent in long flakes and
blades, dus to their flexing during manufacturs. Side-struck flakes
are removed by dirsct parcussion from thé plane surfacs of a rectangular
core. The flake is detach=d with ths right angle edgs of the distal =nd
of the cors adherinzg to, and becomins part of, ths distal =nd of the

flake, Theses spacialized flakes resemble, in outlinz, the hizh button

o

p—

shos - the bulb of force besiug at the ankle partx . (

Another styles of flake blank is obtained by detaching flakes from
the mass by using percussion with rest. The mass ls held in plac=s by the
left hand but rested on either a wooden block or a padded anvil stone.
This produces smaller‘{zzgg.but eliminates much of the curve from the
ventral surface. After d=tachment, this flaks blank is further
straizhtenad by using a hammerstone and diresct p=rcussion to rsmove the
bulbar part and the curved distal =rnd, as prevloﬁsly described., 3ut the
blllet; or hammerstone, must b2 swunz with consiierable velocity to over-
com=2 the lack of insrtia of the flake and prevent its movement with the
blow. The slow blow allows the flake to move with the blow, but the

hizh speed blow is delivered befors movement of ths flake can be of any

consejuesnce.
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If the flake 1is of vitreous materisl énd has the proper dinenstions,
1t can serve as a blank, or preform, without modificaticn. If the
ultimate result is a small point, then it is entiyély possiblz to
eliminate thz preforming stage, use ths flake as is™, and-ggégrthe
entire artifact by pressure alone. However, reducing the rouzh pizsce to

the finish=d artifact by pressure alone requlires a greater output of

enerzy than when the worker uses percussion to remove surplus natsrial,

BLADIS ¢

b '
A blade is a specializ=sd flake with parallel or sub-parall=sl lateral

edges; the lencth being equal to, or more than, twice the width. Cross
-‘-f‘\ov(\. \,\\o.( 5&&-’**(0\\\ kx.\o\‘(‘

! ssctions are plano-convex, triangulate, sub-triangulate, rectanzular,

trapezoidal, and those with more than two crests or ridges. The more

Ow  Hue dorsal =ide J‘\*"-‘j_(\vedoo %{\Sﬁq <cars

: 2 1
typical is trapezoida e iens Gl e

e pemtonaX, 4% pRE WS, @ Ware
Blademaking is the most efficient way of utilizin~ the raw

material for blanks. When good quality material is scarce, blades revpreser
a frugal and econonic means of conserving stone. Blades can also serve a
dual purpose. They may be us=.=..'a freshly struck from the core as =zood
cuttineg implaments and, when dulled, they may be modified into projzctile
polnts. As previously stated, blades lack strength and ares considerably
wsakar than thick flakeé or blanks made by thz core tachnigue. Also,
the onz or more longitudinal ridges on the dorsal side ressulting from
previous blade removal weakens thz blade. 45 the margins of these ridges,
thare are usually characteristic minute fissur=ss which act as a sesring
agentdxzmuch the sane as when glass is scorad with a $1lass cutter,
These fissurss and crests of the ridges cause the blade to be weakened
if pressure or percussion force is induced to the ventral side of the
blade. Therefore, ths blade is strengthened by remthn% the dorsal
surface by pressurs retouchinzg from the ventral to tﬁe dorsal surface

causing the blade to be plano-convex in transverse ssction. If the
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blade 1s large enough, lts lateral margins may be turned; then both
. faces - the dorsal and ventral sides - of the blade can te retouched

and the transverse section will be bi-convex.

A blade large enouzh to serve as a blank for a projectiie point
can be removed from a core by either simple direct percussiog¥7indirect
percussionxqor a combination of pressure and psrcussion. The blade must
exceed the iength. width, and thickness of the proposed artifact. If
properly designed; it has the outlins of the proposed point, thereby

requiring a minimum of flaking for its completion.

CORZ TCOL TICHNIJUEYX

The core tool tecﬁnlque is used to reduce the mass to a single
finished artifact. When the rough material is a nodule, cobble, natural
slab, or a thick flake, the percussion core tool technique is us=d to
remove unwanted and surplus material and ultimzately obtain a single
finished artifact from the inner portion of the mass. Here the core
technigue involvss reducing the raw material by direct percussion: first
by rouchly blanking the cobblejjthen preforming the blankxﬂand finally
pressure flaking the preform lnéo the completed artifact. In this case,
the core - or ;;;éiig- 1s the tool whereas, in blademaking, thz core is
the discard. Generally, ﬁhis tachnnique \is éonsidered wasteful and is used
only when an abundance of material is avallable. Ths term "cor= tool"
can present a problem of definition bacause all flaksd implements becomne
cores. finzl dsfinition nust depend on examination to dztermins the
‘ultimate intention of the worksr. The core tool tecnhnique should not
be confused with ths cors technique of detachins blades and flakes fronm
a core, for the debitage flakes from the core tool manufacture may or/ may
not be usable, Unless there is a shortage ofbmaterlal. the worker }

gen=rally makes no attempt to detach usable flakes during this process.
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For almost =2l1l flintknapping, a low seat 1s deslirable for it has
the advantage of ralsing the posterior above tha level of the feet and
enables the worker to usevthe thighs and knees for support. +hen doing
percussion work, and for increased lasverage during pressure work, the
left knee or the top of the thigh 1s used as a support for the wrist
of the left hand holdinz the objective plece. The sezated position also
permits the worker to use the right thizh as a fulcrum and hinge for the
right elbow, thereby increasing the accuracy of the blow, Also, as the
blow 1is struck, the knees may bs gradually brought together to increase
the accuracy of the pzrcussor's contact and deliver the blow at the
correct angle to a predeterminsd point on the platform of the objsctive
pleée. Since flakes are always removed from the obscure éide of the
artifact, the fingers of the left hand are continually examining the
surface to properly align the blow of the pzrcussor with a ridge. This
1s true of the left hand fingers whether one is making blanks, praforming,

or finishing.

Method # 1

: Using the above described position and method of striking, an
~initial flake is detached from ons end of the cobble by striking with a
hard hamm=rstone at a low angle. Then the cobble is turnsd and the
second blow deliversd on the plane surface left by the detachsd Flakexa
and so on around the perimeter of the cobble, As the blow is struck on
the margin of the objective plece, the left hand involuntarily responds
to the subjected force of the psrcussor, causing thé left hand to rodl

» the objective plece upward, synchronizing the blow with the point of
contact. This involuntary response and synchronization is acquired and

developad only by continual practice. .The worker is usually unaware of

these nuscular motor responses, much like the blinking of thes =ye. This

manner of striking and rolling the left hand d=taches strongly curved




flakes from the alternate margins an%x thereforex removes all of the
original surface. It aiso elinminates the need to prepare individual
platforms. For, by turning the cobble and alternating the flake removal,
the plane surface 1l2ft by the previously dztachesd flake sarves as the

platform for the next flake removal.

These flakes are characterized by accentuated bulbs of percussion,
wide platforms, and a small semicircular scar on the ventral side of the
platfofm part. The dorsal side of th= flake will usually retain a
portion of the exterior surfaca and the ventral side will be stronhly
curvedk'ﬁatér;l edgef fissureéﬁﬂqu strong compression rings and
eraillure flakke scars are common on the bulbar part. These flakes are
répidly expanding and, due to the 1lrregular extsrior of the original
material, they will lack any uniformity of size and shape. Eut, when
flatter flakes are desired, the roll of the left hand is prevented by

holding it tizht agalinst the inside of the left thigh.

The next series of flakes will b° detached around the perimster of
the piece by delivering the blows lnto the‘body of tha blank to thin and
reduce it in weizht and size. This reducss the matsrial to a ‘suitabls
blank and makss it ready for preforming. flaXass detachzd by this

technique will have less curvs than the cortex flakes.

Mathod #2

The first step of making a core tnol from a cobtble is to remove
opposite ends of the cobble by striking at a low ansle with a hard
hammerstone. Flrst one end of the cobble is removed, then the cobble is
reversed and a simlilar flake removed from the opposite end and opposite

" side. This produces a flake scar surface which can bz used as a platform

contact arsa to make a bifacial and bi-dirzctional corz. Thzs core will

be tabular with flakes reanoved froaz the long axis and on both faces and

not around the perimeter as in Method # 1. The dstachsd flakes may be used




for certain tools to perform various functions with littls or no
modification. For exaﬁple: the primary flakes removed fror each end
of the cobble can readily bhe adapt@d for strongly curvad e2nd scrapars
simply by turning the marglnhagléh: gi;tal end of the flake. The next
two longitudlinal detached flaltes will be long, expanding, and flat and
are well suited for unifacial cutting implements or side scravsrs. The
next four longitudinal elonzated flakes will retain cortsx backinz on
one margin and have a sharp cutting edze on the other margin. These
can be used as backed knives without any modification. The balance of
the elongated flaltes, or blades, can serve as blanks for projectile
points or as unmodified cutting inplements. ilhen the edze dulls, they

may be resharpsned by pressure rztouch, or they can be further altered

into projectils points.

After a flake, or blade, is detach=d from the core a slizht over-
hang from the bulbar scar is left and two ridges are establishzd on the
core. This overhang, or 1lip, must be removed to rs-alizgn the platform
either above a single ridge or between the two ridses which have resulted
frqm previous flake removal., Ridzes limit the expanding of the flake,
If the platform is between two ridges, the flake will be wide and
trapezoidal in section; if the platform is above the single ridgs, the
flake will be narrow and triangulaza in section. If the surface of the
core is plane and devoid of ridges, 2 concnoidal, ranidly expanding
flake will result. In order to control the dimension of the flaks, the
worker nust preconceive and plan ths surface of the workinzs face of the

artifact, or core, prior to removinz a flakes.

After the cobble has besn thinned by the removal of bi-directional
and bl-facial flakes and blades lonzitudinally, the lateral margins are
removed in much the same manner as described in sethod # 1 until a blank
s formed. This m=thod of reducinzg a cobble to a blank pernlts the

workar more usable flakes 1f ne prepares individual platforms for

A2tachin= blddes or so=acialized =lonratesd flak=ss.
= G i e b e i e b s i




.,ﬁ e
A

A e

24

PRIFORUS F

A- G
A preform is derived from a blank (Plate VII%,2:6+%) and is an

essential stage of tool manufacture. It 1Is an unfinish=d, unused,
contemplated form of the proposed artifact - larger than and without the
refinement of the completed tool. Preforms (Plate VII§ $#) are made by
direct percussion and are characterized by thick, lrregular edges showing
no pressure retouch or use flakeSthave deep bulbar scarsxjand no mesans

of hafting. The ferm "preform" 1s used to denote an early stage of flaked

implement manufacture and should not bs confused with the term "blank".

In the case of the long barbed Hohokam points, preforms nmust be
design=d to produce a completed artifact which is lonz and narrow. If
the point is to be made by the core tool technique, then the mass nmust

T A-GE 2 A+ ;
be praformed to a long narrow shapey (HErate VIII;5y3+), If a flake or
blade is us=2d as the blank, then the worker must mentally oriznt the
artifact within ths blank to ultimately preform the flake into the

approximate shape of the finisnhed artifact. Naturally, all preforms

must be slightly larger than the finlshed piece.

I first used thes tarm "preform” at the iWestern Tprology Conference,
A

Idaho State University, Pocatello, Idaho, 1962 and had derived tais word

from one used by dealsrs in precious stones. The j=welry trade rafars to

e

stones which 2re rough-sround into various forms, prior to faceting and
final polish as "preforms". In archaeolozy, the term denotes a stage of

artifact manufacture not suitable or intended to bz a functional tool.
P h'z_f\' e srlent
UnfintshedJW!Due to an emergency, or lack of weapons and tools, thare may -
i we rk ¥
have been occaslions when the aboriginal used a preform fior a fw y

purpose. In thls case, the preform is no longer just a preform, but has

bscome a functional implemaent showinz use. Generally, pra2forms are common

- to areas where raw material must he transported som=z distance - for pre-

forning reduces the bulk and saves transporting quantitles of roush,

imparfect and inferior naterial and waste flakes. when carried a long
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distance, preforms often show signs of belng abraded on all surfaces,
probably the result of one preform ruﬁbln: agalnst the other, These
abrasions are evident on Clovis artifacts r°covered from the Simong
. S§ite in Idaho and are commonljvﬁbund on prefornas found in cachosx

=
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Because of the amorphous nature of ths lithilc mqterial there is

no hard and fast rule or mandatory techniaune of roughing out a preform.
The general idea is to systematically reduce and thin thz mass to a
desired weilght and shape which will conform to the proposed prassure
workx required to-produce the finished artifact. B2But preforming is not a
haphazard art, and the removal of each flak=2 must bz considered and
evaluated to conform with tne changes in surface character which occur
as flakling progresses. Preforming debitage flakss will lack uniformity,

have large platform areas and well-definad bulbs of psrcussion.

N

Thes amount of force rsquired to datach flakss is relative to the
size of the psrcussor, the veloclity of the blow, and the desirsd |
dimenslons of the fracturs. The proximlity of the blow to thz lsading
edge wlll vary the intensity of the required forc?. If th= blow is
deliversd n2ar the leading edge, thns forcgfi 'giglnished and a thin flake
detached; 1f the inpact 1ls away or inward from tane lzading edge, th2
force must bs increaszd and a thick flake is removed. The seasoned
experinenter obtalins a senss of "feel" and can ad just to the

lrregularities of the stone and the point of lmnpact. Th=2re is no sub-

stitute for practilce.

Direct pzrcussion flaking of flint-like materials can be compared
to a game of billiards. In this game, the anount of force wvarles and no
two shots ar=s made at exactly the same anzgls, The same is true in

shaping a plece of irrsgular lithic material into a praeform. Comrare the

cue ball to the percussor and the ball beine struclk to the lithic matarial
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bzing worksd. Th2 amount of force is relative to the velocity of
the projzcted ball and is constantly chan~ing in much the same way as
one must change the amount of force of the percﬁssor when removing
flakes of various sizes. The angle at which the cuzs ball strilk=s the
target bzall controlé the direction in which the ball 1s projectesd and
1s comparable to the anzle at which the percussor strikss the objsctive

plece to detach a2 flake at a certain angle.

Consider thes matter of depicting force. The angzles of force may
be illustrated but thers is no way, in flintknappinzg, to measurs the
foot-=pounds of force or the 1nterval of contact of diversified per-
cussors on the objective plece. Diagram skztches deplcting =22ach and
evéry parcussion motion and 2ll the factors dependent on the nature of
1lithic materials - lmperfections, miscalculations, changes of angl=ss of
force - would becoune so cumbersom’thaﬁ the 1llustrations would bte
practically useiess. It behooves the student who is serious about
learning the fundamentals and refinements of stones tool manufacture to

practice and experiment.

A
)
To correctly uss a percussor, one must& (1) Davelop great striking

b
accuracy, (2) Be able to relate the proposed fracture arsa to ths size
<
and velocity of the percussor, (3) @oordinate both the angle of the blow
and the path of flight of the parcussor with the angle of the olatform.,

(&)

e 4‘6@? N
S determines(~in Part('the curvature or stralzhtnsss of the
A , l

¢ that tns curvaturqx or stralghtness;(of the vath of flight

<k s
flake’ (5) Deteramins the amount of inertia of the preform with or
without the supnort. The amount of reslistance or yield of the objective

piece will determine\;to 2 degreey the interval of contact. (6) fhe

anount of resistance or vield of. the parcussor will determine the time or
interval of ‘contact betweén the percussor and the objsctive plece, The
softer the pa2rcussor, the longer will he the interval of contact which

will lessen the force and reduce the shock,
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Method # 1

The billet, or hammerstonz, used for preforming is designed with a
rounded workling end to parmit greater striking tolerance of the édge.
Also, the rounded end glves ths percussor a greater area of contact
surface and, therefore, a glancing blow can be delivered to the edce
without striking too far into the body of the preform. The tolarance
of the blow is the distance of the tangent of the arc of the rounded edge
of the p=rcussor. For precision flaking; the rounded-end billet, or
hanmarstons, has a distlinct advantaze over the discoidal hammerstons -
for the flatter discoldal surface limits the width of the contact area

between the percussor and the objsctive piece.

The seated positlion of the worksr is the same as described under
blanks, but the preform can be held ffeehand, or placed on either the
outsidie or the inside of the laft thigh which has besn padded with éeveral
layzars of leather or hide. The left hand loosely holds the blank by one
margin with the working margin supnorted by the thigh but expos=4 for

parcussion contact.

‘All irregularities must be removed, the blank straichten=d, thinned,
narrowed, and rouzhly shaped into the form of the propos=d artifact. The
irregular parts are removed by preparing platforms on both fhe lateral
margins in line with ridges left from flake scars reéulting from the
”blanking".stage. Should the 1rregularlty_be massive, the edre is bevelad
(turned) and then an abrasive stone is uszd to zrind aﬁd slishtly round
the platform part of the edsge ﬁq make if stronger and more resistant to
crushing. If the lrregularity is less massive, then the platform is

baveled (edze turnsd) by rewuovinr small short percussion flalas from ﬁhe

margins ln a direction op.osite that in which the proposesdi thinninz and

formineg flake will be detached. <Then, by percussion, very small short

flakss ars ramoved from the ed~e in the sama dir:ction as the rrornnsed
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flake. This orients the loﬁg axis of the proposed thinning and
forming flake and elliminates any ovefhang. However, the bevelz4
platform (turnz2d edge) is more vulneraﬁle té collapse if the overhang

is not removed.

Flatforms may‘be prepared individually by bsveling (turninz the
edge) and/or grindingg)or they may be prevared along both marzins
around the pa2rimeter, Personally, I prefer the lattzr method, for the
prior'and complate platform preparation allows the worker to gauge the
intensity of the blow, keep the rhythm uniform, and dztach flakes without

pause or interruption.

To reduce br=akage caused by shock, thinning is started on the
Platforms at the distal end of the blank. The percussor is direscted in
a straight line to the platform, but at slightly less than a rizht angle
to the long axis and anzling toward the gravitational center of the
dbjectlve piece. 7Thes striking angle will vary according to the desired
thlhness of the preforming. +‘he thinnsr thz przaform, the flatter the
striking angle; the thicker the preform, the stezpar ths striking angle.
The intensity of the blow 1s predeterminsd by the artificer who zaugss
the force by the_size of the area to be fractured. D=termining the
necessary amount of forcéx requires much practice and a knowledée of the
material being worked. After considerable practice, one develops a feel
and coordination of the muscular motor habits and becomes keenly aware
of the sounds made by successful flake removal. The ears are nearly as
important as the eyes wnen fracturinc stone. The rroper alignment of force
with the objeétlve éiece causes dlstinctive sound vibrations, Much
consideration of material and concentration is required during flintxnappins

and conversation is 4difficult durinz this part of the sxpariment.

After each fla'iz is dstached, the flaks scar is exanined to allow
for any required édjuétment in th2 amount of force and to determines if it

1s necessary to change thz angle of both the blow and the obj:ctiva pl=ce,
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After the preform has been thinned from the tip (distal end)
approximately one quarter the 1Pnﬁth of the blank. then the base is
thinned. The end of the preform is reversed and the worker starts at
the base and works along the lateral margin in this same manner until
the irregular surface has been removed and thinning has intersected
the previous work. Then the artifact is turn=d and the samz platform
prepération and flaking done on the other lateral margin and on both
faces. This process may have to be repsated sesveral times before the
preform is ready fof’pressure flaking. But, to provide additional

strength, the preform must be left wider at the mid-s=ctiom.

As the preform becomes increasingly smallsr, thinning énd forming
flakes detached from the margins mnust be resduced in sizexifor the greater
force necesszry to detach larger flaxes - or a fortuitous blow - will
cause the preform to break. The percussion blow transmits shock waves
between the tip and base\and. unless this shock is croperly damcened,
the end oprosita that receiving the force will fracture. Shock is
dampened by resting the end belng worksd on thes padded thigh and

directing the force of the blow toward the gravitational centzar of the

preforn.

When all irregularitizss are removed fror both faces and the
lateral margins are made acute and regular, then the ndgns must be
strengthened. Thls is not always necessary when working siliceous stone,
but is essential with vitreous materials to prevent platforrs from crushe-
ing'and tne flakes from hinging or step-fracturing durinz thz next stage
of percussion finishing. One method of strengthenine is to first turn

et x,.) :
the edge(and then grind and slichtly round the adge with an abrasive

stone.
At this stage, a smallar billzt is substituted for the larzzr one

which was needad for the initial thinninzg, and the strikinz pattzarn is

changed. Th2 blow is now delivered in an arc-like motion to detach flakes
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which curve over the surface of the preform. The size of the flakes
are governed by the style of the platform. the angle of the blow,
intensity of force, and the amount of contact surface on the margin.
The surface of the artifact controls the form of the flake - for

example, a plane surface produces an expanding flake and the ridged

surface will detach an elonzated flake.

Hohokam points encompass numerous forus, stylistic variations and
techniques, The long, narrow, serrated or barbed styles areAthe most
elaborate. These intricate stylss range in lenath frém one to four
inches I 3lensth and, therefore, the preforms nmust nscessarily be longer
and narrower than other polints of thls size to allow for barbingz and
serrating. The sides, or lateral marzins, must be reduced with
considerable care to retaln the preform shape of the proposed artifact.
The narrower th= preform becomes, the more vulnzrable it is to breakage
and, therefore, the worker must decrease the size of the detached flakes

- and space them closer together to prevent fracturinz the plece.

Method # 2, Hand-Holdings, Supuorted on Insids of Left Thighy

Another method of pesrcussion praforming is to hold th= blank

: transversely across the inside of the fingers of the la=ft hand, with the
back of the hand resting 6n the inside of the lzft thizh. The tip of the
middle finzer is placéd on th=s obscures side of the blank at ths intsnded
point of iumpact and to denote the rildze which will guids the flake

acfoss the obscurs face of th: blank. After =z2ch blow, the middls finger
i1s relaxed and the detached flaks droppsd befors another blow is struck,

It is often necessary to flake the entire surface several times before

the preform assunes the dazsirsd forn, | 7

/
/
“

After thz first largé irregularities are removed and the preform

straizhtenzd as in Method 1, the edse 1s preparsd for the next series

of flake removal., FEdge beveling can be done by an alternate technique
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of turning the margin. The edge of the praform 1s pressed inward
against the edse of a smooth anvil stone at right angles to the face of

the proposed artifact. When th2 bevel is approximately at a 450 angle,

a ot / 7 P
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then the edze 1s rubbed forward and backwar@ﬁfh a cuffing motion to
remove any sharp, wéak edoces, After esch marzin has been flaked, the
edze must be re-prepared for platform purposes in order to flake the
opposite side from the Opposite margin. 4Lhe blank is pircussion flaked
bifacially and bilaterally in thls mannsr until it is breformed into

the proposed shape of the finished point.

The percussion tool ussd in thesse =2xpariments was a section of
antler with the end rﬁunded to transmit sufficient force to the
marginal platform to detach a flake of the desired dimesnsion without
prematurely breaking the preform. Antler is semi-yleldinz and, there-

4
fore, prevented platform crushing of the brittle obsidian being worked.

WI?\J \'\\5‘
~Heilding the antlar psrcussor with the proper velocity is a

manipuliative éﬁ?é which 1s difficult to describe. Proficizesncy of use
can only be attainsd by long practice,and the trial and error m=thod.
The percussor is directed at less than right angles to delivar a
glancing blowr to the edge. At the instant of contact, the percussor
1s directed inward and the full impact of the blow delivered to the
platform. This prevents the percussor from riccocheting and

sirultaneously removes a flake from the obscure side of the artifact.

This is continuzd around the perimeter of ths preform until all

irregularities and imparfections are deleted - for these are difficult

to overcome with the final pressure technique. Considerable control of

2ll factors (velocity, direction of force, angle of force, anzls of the

objective plece, area to be fractured, point of contact) must be

exercis=d to terminate the flake in a feather edze rather than parmitting

a step or hinge fracture.,
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Free Hand ‘loldin~z Without Sunport «

When one bscomes gas skilled at freehand percussion work as Dr.
Prancois Zordes, then the thigh support may be eliminated and the
preform successfully mede by freshand p=rcussion. However, this takes

7 — great skill and keen judg#ment and should not be tried by the novice.

- The worker may either stand or sit for this work and ths only
support of the artifact is the fingers of the left hand. The psrcussion
tool can be elther é hammerstone or an antler billet with a rounded work-
inzg end. There are scveral ways of holding the preform, dependirz on
the surface condition of the blank and on whether one is striking the
tip, base, or margins of the piece. In =ach case, the part being worked

would have to be left exposed for striking.

One method is to support the plece lengthwiss on the slightly
curled fingers of the left hand with the iniex finger supporting one
endIOf the pilec2 and the thumb exerting slight pressure on top of the

= preform to prevent movement. The middle finger slightly proﬁpdes from
the lateral margin of th2 preform, but 1s in line with the ridge on the

obscure side where the blow will be struck and tne flake dntachad. This

)»’7& /)«n«ﬂ/ {p fﬁitg‘w1 PP ,,f_."u

manner of holdinc 1s usnd\rer collat ral flaking and fer thinnln\.

The percussor strikes a glancing blow on the margin of the blank

v at the tip of the proﬁgding finger. This is not as foolhardy as it may

seem, for fhe finser is relaxed and will move out of the path of flizht
efore the percussor makes contact. Care should be exa2rcis=d in holding

the preform, for the support of the l=ft hand acts as a fulcrum and the

blow caﬁses tﬁe distal end of the prefora to flip upward and, possibly,

to break.

Blows are deliversd with sufficient velocity to detach the flakes,

The amount of veloclty will depend on ths type and resistance of the
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material heing worked and the size of flakes detached. Since the

size, condition, and material of the blank is always variabla, there

1s really no way to e2xplain here the amount of velocity needed and one
can only expariunent under various coaditions to deteraine the necessary

force.,

FPlakes are detachad on the obscure side and fall betwsen the first
and second fingers which are spread apart: When the hand 1s unprotected
by the‘glove or pad, this spreading helps reduce injury tn the hand.
Padding or gloves are not deslirable, for the bare fingsrs are nmore
sensitive for constantly feeslinz the surface to determine the ridge to
gulde and control the flaking. General}y. viewsrs of a demonstration
concentrate thsir attention on them%gifg{gé of the percussor by the
right hand and the actlon of the left hand goes unnoticed. However,
high spe=d photozraphy shows that thg‘fingers of thes left hand are
constantly in motion examining the obscure smurface of the artifact

during flakXe removal. #or tals reason, the left hand bscomes more

fatizued than the right.

After each blow, onz must chzck and s=ze if th=z flake 1is d=tached
and 2llow it to drop from the hand. When ons becomzs skillad, thsn he
will know by feel and sound if detachment 1s complete and will
automatically drop the flake without inspection., But 1f a sécond blow
were dzlivered with the flakz still in the hand, then it would bzs driven
into the hand; or, when tne parcussor was re-positioned for a new blow,
the upswing could drive ths flake into the face or»é ;. or ofﬁer severe
injury could result. Only by continual practicz2 can one become
proflcieﬁt in the use of the hammerstoniﬂ_or billetg)beéome familiar
with materialsz}develop accuracyx)and! most important, learn to contg¢i

L]

the angles of delivered forces and the many diverse forces involved,
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Generally, flak;ng is startzd at thz bases of the preform where
the flakes will ke the largest and cbnsequently the fracture area
greater. The percussion blow is deli#eréd to angle the flakes toward
the gravitational center of the preform. As flaking progresses toward

the tip, the spacing interval of the flakes 1is decreased. 4

FivE
There are feour m=thods of determininsg the order of flake r2moval

during preforming:

(1) Flakss are detached from on2 margin from tha bass to the tip,
terminating the flakes by feathzring at the median line to thin one-half
of one face. Then the preform is turned and worked from the basa2 to the
tip on the opzosite margin, detachins flakes frpa on2-nalf of thz
opvosite face. e now have a praform thlnnedﬁgge-half ot éf%%ﬁfacqg from
opposite nmargins. Then the artifact is réversed end-for-end, andl
flaking begun at the tip toward ths base with the detachzd flakss
méetlng and intersecting those removed from the opposite marzin. Then
the preform is turned and the sane technigus applisd on the opposite
face from the tip to the base until both surfaces of thz preforn are
flaked.

(2) The worker can flake one-half of the face of the preform by
detaching flakes from one margin from the base to the tip. Then the
preform is reversed and flalking continued from the tip to the base,
dztaching flakss from the opposite face but the sams margin. e now have
a preform thinned;one-half of both faces from one margin..Then the
praform is turned and the same technique aprlisd on the opposite margin
from base to tip and tip to base with the flakes meeting and intersscting
previously detached flakes.

43} 8f glaking can be from base to tip on ons margin;: then the
, J
artifact turnsd z2nd flak=d from tilp tn base on the samz2 face but 2n tge

opposite margin. Ve how havas a praform with ons face thinned. 'This
procedur=s i1s then repeated on the onposite face,




35

(&) 0Of Ege worker may alternately thin one face before pro-
ceeding to the second face. A flake 1s detached from one marein then,
after each flzke r=moval, th= plece 18 rotated and a flake detach=d from
the opposite margin but on the same face. Ihis technique is continued
from the base to thé tip, having =ach flake intersect the flake scar
from the opposite margin until onz face of th= prefopm is thinned. Then
the same method 1s applied on tns opposite face, alternately flaking
from opposite marzins, but on the sam2 face.

(5) Another sequence of flake rembval is to remove flakes from
base to tlp alt=srnately from the same margin but from opnosite faces,
The objective plece 1s turned ovar and end-for-end after each flake is
terminated and detachad at the median line of the artifact. After one
margin 1s flaked, the opposite margin is worked in the same manner,

When completed, the lateral marzins wlll be sinuous and siizhtly wav#y.

Tvis technique 1s recommendad when removinz right ancle edsges.

Aboriginally, most preforms show the use of onz of these methods
of fleke removal, but some indicate that the flakes were detached at
randon with no sp2cific ordar. <{his differencs in tehavior patterns

could b= considered a trait.

PRI33Uds TCOOL3XY

Pressure flaking is the tecnnique of applying force throuzh an
intarmsdiate tool (compressor) to form, thin, prepars vlatforms and
edges, and to desizn the basal end of the artifact for haftiﬁg.. such as
notching, barbinz and stemninrc. t is also us=d to sharpsn, serrate,

and to make blades.
The pressurs tool may be a sinple one - such as an 2lontated

p=bble, pizc=2 of bone or'antler. the 2dze of a snell, or merely a sultable

Plec2 of hardwood. Or it may “e more sophlsticated ani composite, such

-
v
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as the Zskimo pressure tools designed with ivory or bone handl:s and
inserts, or bits at the workinz end. Composite tools are falrly common
and are made by using a handplzce of varlous mesdlums and ins=rting bits
of ivory, bonz, antler, or metal at the tip. Pressure tools are

selected according to the style and the proposed type of flaking.

For the simplest pressure tschnigue, a coarse-textured cobble is
used as both the anvil and compressor. The cobble is placed on the
ground, or h=1ld bstwszen the knees, and the flaks or blade (blank) is "held
at an angle against the anvil. To form the artifact, ths workar presses
the flake on the anvil stone and either pushes or pulls to dgtach flakes
from the margins of ths blank. This process 1s continuzsd until the
artifact aasumes the desired form. Flakes renoved by this technique
are: random, short, steep, often the edzes of the artifact.are crushed,
and thars is a predominance of small step fractur:s on the surface of
the artifact. Unrefined as it may be, this technlaue is useful for
backing blades, maklng simaple scrapers, turning an edge to make it more
regular, and to provide a platform surface for later removing individual

flak=s with a hand-held pressurs tool.

A similar tachniques deletes thne anvil énd the worker finger-holds
the przform and usss a compressor to apply ths force. The compressor
may be a pebble, bone, shell, antler, or any material which has
sqfficient strangth to remove small flakes. Pressure tools us2d in this
- techniqus will generally be difflicult to racognize bzacause the sides,
rather than the tip, of the pebble are used., Thé sides of the pebble
first becoms abraded with scratch=ss and minute striations and, when

repeatedly used, a slizht concave indsntatlon will form. T%ils holding

m2thod glves the worker greater control of thz inward and outrard forces
and h2 can detach longer flakes and produce a more scut=s =2dge than is

possible with the anvil technique. " But this mathod is more successful
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wide opsn fileld for those intending to replace their existing

dentition.

Jhen a more r=fin=sd pressure teschnique is used to remove
individual flakes, thzs tool is a pliece of antler, bone, horn, shell,
wood, or metal which 1s shaped to a blunt point at the working end.
Pressure tool tips are rounded because a sharp, p2inted tool would not
have sufficlient strencth to remove a flake without br=aking the pointed
tip. If the tip of the pressure tool ls pointed, it would not be
sufficiently strong to detach flakes without the tip of the comnressor
breakinz. But a round=d tip provlides sufficlent strength to apply both
'lnward and downward pra8sures. The diamzstzr and size of the tool will
depend on ths size of the flake removed. As ths datached flakes bacome
progressively smaller, a tool with a snaller tip is substituted. These
tools cannot be nmistaken for awls and perforators bzacause the abrasions

and scratch2s on the tip are deep and cross-hatched.\\£§emenov ﬁffilﬂ‘

A composite prassurevtool consists of a nandls with a bit (pressurs
point) affixed at onz end. Handlzs may vary in length, d=p2nding on
individual preference and the size of flakas to bs detach=z4d. The
longer handls increases the leverage and, thesrefore, will detach long=ar

flakes,

Short composite pressure tools have a handls about the same length
as the width of the nhand with rounded bits of bons, antlsr, or m=tal

insertzd at the workinz end. Tools with blunt=4d tipvars used for pressure

<

retouch and those with pointed tipdare ussd for notchins, I find the
short compositzs pressure tool id=al for detachinz small, narrowx flakes

which curvs over the facs of ths artifact. Ihe shortar handle permits
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wlde opzsn fleld for those intending to replace their existing

dentition.

When a more r=fin=sd pressure tschnique is used to remove
individual flakes, thz tool is a piece of antler, bone, horn, shell,
wood, or metal which 1s shaped to a blunt point at the working end.
Pressure tool tips are rounded because a sharp, posinted tool would not
have sufficient strencth to remove a flake witnout br=aking the pointed
tip. If the tip of the pressure tool ls pointed, it would not be
sufficiently strong to detach flakes without the tip of the compressor

breakinz. But a round=d tip provlides sufficlent strengsth to apply both

llnward and downward prasSsures. The diamztzr and sizs of the tool will

depend on thz size of the flake removed. As ths datached flakes bacom=
progressively smaller, a tool with a smallsr tip is substituted. Thase

tools cannot be mistaken for awls and perforators bzacause the abrasions

and scratchas on the tip are deep and cross-hatched. (Semenov ﬁéﬁ/b{

A composite pressurevtool consists of a nandls with a bit (pressurs
point) affixed at onz end. Handlzs may vary in length, d=p2nding on
individual preference and the size of flakas to bs detachz4d. The
longer handle increases the leveraze and, thersfore, will detach longar

flakes,

Short composite pressure tools have a handls about the same length
as the width of the hand with rounded bits of bone, antlar, or m=2tal
insertzd at the workinz end. Tools with bluntzd ti~sare used for pressure
retouch and those with pointed tipdare us=d4 for notchinq. I find the
short compositzs pressure tool id=al for detachinz small, narrowx flakes

which curvs over the faczs of thes artifact. e shortar handle pernmits
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the worksr to use a slight wrist movement to curve the flakes past the
median line of thz artifact. iHowevsr, the short-handlz4d tool does

limit the size of the detached flakes. : -

When the long-handled pressure tool is held between the inside of
the right forearm and against the side of the worker's body, the
leverage is increas=d. +“hen usinz the lonz-handled pressure tool, the
preferm is held in the left hand with the leading edgz2 vertical to the
palm, and the backt of the hand is rested on the inside of the left
thigzh. The back of the right hand, holding the pressﬁre tool, 1s
Placed on the inside of ths right thigh and the tip of the tool is placec
on the marzin of the artifact. As ths hands exert inward and outward
pressure, the kness are brought togethar to enable the worksr to apply
additional force. Using thls type of tool and tzschniquzs incrzases the

leveraze and enablzs the worker to detach flakes two inches in langth.

-~

We cannot excluds from pressure tcolﬁthe elaborate and-varied
d2si=nsd composite pressufe flaksrs of the Zskimos. Handles are 6f
medium length and are of bone or ivory with one end curved and flared
to fit under the wrisﬁ and around thes heel of the hand. This
extension zivas addsd leverage not possible with a shorter composite
pressure tool. A slot is made on the underside of the unflarsd end of
the handle and a blt inszrted and made securs wifh leather strips or
S8inew. Bv slotting and haftinz on the underside, pressure can te
applied to the/bit and the force will be appli=d upward agalnst the
handle rath2r than bearlng down on the lashinzs. 3ome of the slots for
holdinz the bit ar; sl%mhtly concave and soxne are flat. If flat, the
slot is slightly ané&ed and; therefore, if the exerted pressurs loosens
the bit, a tap or two oh tne bit wllL tighten 1t in thes handle. Some of

the bits are design=d witn two workable ends - one end for notcninz and

the other end for pressurz flaking. The worker merely loosens thz bit
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and reverses ends for =sach type of worky (Personal communication:

41lllam Irving, George MacDonald, Jorgen leldgaard),

For exparimental purposes, I hiﬁe nade sinilarly designed
implements but, lacking bone or ivory, have used plastic, antler, o:
wood for the handle. Thls type of pressure tool is comfortable and
very satisfactory for keeping the flakes in alignment during detach-

nent.

Theré is still another type of composite pressure tool but it ;0
used only 6n artifacts larger than the Hohokam points. The handle tw
short wooden crutch with a top bar at right anzlses to the shaft and ~
bit iﬁscrted in the working end. Thls permits using the shouldzsr to

increase and supplement the pressure exerted by the hands and arms.

PRIS3SUHZ FLAKINGY

There are numa2rous ways of pressure flaking and the zapplicatic
of force is not comparable in any way to that of percussion. 2P=rcu=z
is the d=taching of flakes by strikinzg and is usually concernsd =#ith
only one angle of force in relation to the transverse ssction of the
artifact., 3But the pressure téohnique 1nvolvés pushing off the fla=
and, generally, fwo forces must bs considsred and coordinated y,irs
the lnward and then elither the downward or outward. The inward forc
must be sufficient for remncval of a flaks of predeterminzad dimznsion
but not enouzgh to datach the flaks until the downward or outward for:

is applied.

Before the work=ar can start pressure flaking, the hand holiing”u&gs

objesctive plece (material beinz worked) should be protacted with a §h4§n,
i

of lesather or oth=zr sultable material to prevent detached flak=zs fro

being driven into the flesh (Drawing # 1). If necessary, ths obj=ct!
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plece may be rested on the padded thigh, or on rests of wood, stone
or any gggi;ﬂ%hlch willl support the plece as it is held in placs by the
fingars or heel of the left handx (Drawing # 5). If wood or stone 1is
used for the rzst, it should be covered by a thin layer of ylelding

material so the objective plece wlll be evenly supported, otherwise

accidental fracture could occur.

Pressure flaking instructions will be glven for a rizht=handed
person, holding the objective plece in the left hand and the pressure

tool, compressor,in the right hand.

Recgularizin~ the Preformx

The preform is exzamined for any surface irregularitiess due eithef
to imperfecticns in the materlal, such as vuzs and crystal pocketsg’or
miscalculations in psrcussion work such as step or hinge fractures,
These irregularitliss must be eliminated and ths surface made regular

before successful pressure flaking can he accomplish=a4d.

Step Fracturss

Should the ifregularity be a step or hinze fracture, a short
pressure tool with a flat thin tip is uszd to remove the balance of
this flake, | V

A step fracture occurs when a flaks terminates prenaturely in a
right anzle break. This step fracture must be renovad for it would be
impossible to detacn a pressure flake from the marzgin and del=ete this
obstrucflon. The tip of the pressure tool is placed on thes rizht angle
break of the step fracture and pressed downward as almost simultaneous
outward force is applied to detach the mass from the face of the artifact.

If the right anzgle break of the step fracture has erouzh besrinz surface

to withstand these two forces, then thz balance of the brok=zn flake will

detach., If it does not det=ch, then the workesr must establish a larzer
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platform. To do this, the pressurs tool 1s s=ated on the margin of
the artifact directly above thne rignt anzgle break and the worker
deliberately termlinates a second flake Lln a step fracture in the same
place as the original break. Th1§éstablishes a larger platform. The
pressure tool is then seated on thigélatform and downward and outward
force applied to detach the unwanted mass. Should this second flake
cause too much malformatlon of the preform and make i1t impossible to
seat the tool for removal of the mass, then the worker nust atte:pt to
remove a flake on the Same face but from the opposite margin which will
intersect and terminate at the richt angle break of ths step frzacture.
This 1s done by establishing a platform on the opposite marzin directly
in line with the right angle break and applying inward and downward
pressure to remove the mass, interssescting and terminating at the

, step fracture break.

Hince Fracturey

A hinge fracture térmtnates in a concave break rather than the
right angle brsak of the step fracture. BRemnoval of the hinge fracture

he same manner as thes step fracture. However,

ct

flake is accomplish=ad in

akes 1t r=lativsly sinmrle to remnove the

i

this type of tsrmination

irregularity bescause the pressure tool will not slip from the concavity.

Irregularitiesl

1' C—- y;
NV
If therz ares crystsl pockets or dlffer:nces of homogentt¥ in the

material, it i1s batter to pressure flake arouhd these areas rather than
try and force the flaike through ths obstruction. For, if an attewpt is
made to flalte through the mass and fracture occurs befor= its intended

termination, the irregularity would be furth=2r accentuatsd,

§ .
Other irregularities resulting Trom direct pzrcussion preforming,

-such as uneveness and large crests left on the margins of the flake

scars, must be removed to malle th= obj=ctive plece regular and uniform
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for the final pressurs flalingy (Plate VIII, F)., To remove thase
irregularities it 1s.often nzcessary to strensthen the platform by
localized grinding on the platform area, %lth0u£ this special
preparation, the platform is apt to collapse before the desired
flake is detachad bacause the mass to be removed is thick and offers
mor2 resistance than the unprepared platform could tolerate. These
irregularities are removed and the preform thinned with an antler
pressure tool. J[h=2 preform is placed on the pad in the laft hand and
the tip of the pressure tool carsfully seatesd on the prepared platfornm.
Force is appli=d by pressing inward toward the palm of the hand and
then downward until ths irregularity is detachzi1. No gff?rt is made
to remove these irregularities in an orderly manner Sg%k¥g;t 1s neces-
sary to maks the praform straizht and smoscth on both facss. It is

during this stage that many artifscts 2ars brokan hecause of the size

of flakes n=cessary to del=te the irregularities,

Turninz th2 ddze (Drawing Ho. 1)

Aft=sr ths surface of the pr=form has been made uniform by
femoving irragularities, step and ninge fractures, thzan the adges are
made even and stralght. The artifact is held on the pad in the palm
of the left hand. A rod-like pressure tool - bonz or antler tine - is
-substitutsd for the composite tool for, at this stage of edgé
prevaration, the handle part of the composite tool would intarfare with
the work., The side of the rod is us=ad rather than the tip, and the rod
is placed parall=l with the edge at a right anzgle to the loncitudinal
akis of the artifact. As the rignt hand prass=s the tool downward, it
also applies inward pressure to thas l2adling edze. A shearing nmotion
results and the oprojsctions ars removad ln a strai:ﬁt line, Thils
action 1q}epeated hifacially and bil?terally untll the praforn has

Stralght adzes., S=dzes turned on only one marzin will be bevelad and may
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be misinterpreted as-being the result of function whereas, in

reality, this is merely a m=sthod of platform preparation.

Holding¥ .

The pressure'tool, whether 1t be zantler or a conposite one, is
held in the palm of the rizht hand with the fingers curled tightly
around the handle. The tip of the pressure tool is placed as close
to the index knuckle as posslblé and yet pérnlt clearance between the
knuéie and the leading edge of the artifact. The closer the knuckle

is to the tip of ths pressurs tool, the greatzr the attained leAverq@e.

The wrist of the right hand is h=214d rigid and in line with the forearm.

For purpos=s of clarifyving the t=xt, 1=t us raview the position
of the preform in the left hand. The artifact is ha1d horlzontaliy in
the palm of the hand with the obscuré face resting on the palm and the
visible face upward and apparent t£to ths worker. Flalkes detached to
thin and form the artifact are always datachzd from the obscure facey
(Drawings 1 and 2), Thare is ons exception and that is the removal of
microflakes to establish an individual platform surface for seating

\

the pressure tool. These are reaoved from the visible margin.

To detacn flakes which will curve beyond the median line - or to
the opposite margin - tﬁe left hand holding the objective plece 1is
relaxed with the fingers exerting Just enougch pressur2 to support the
_artifact. Thls permlits the artifact to slichtly roll when pressure is
applied. thereby detaching a curved flake. Excesslive pressure of the
left fingers will frequently cause the.artifact to break when pressurs
is exerted by thz ricght hand., The left hand must b2 vrotected by
paddinz to it the palm of the hand - elthsr lsather, cloth, fibar,’

shredded innsr bark (sagebrush.cedar.etc.))a grooved vlece of wood, or

i g
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a padded stone. 3ut the palq of the hand must be cupp=d to prevent

the padding touchinz tha.surface of the artifact? +This manner of
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padding and cuppinz ths palm will allow cl=arance for the flake
detachnent and thareby avold premature fracture.' Different paddings
offer different rzsistance to the objective piece and, therefore, will '
vary the flake charactzar. By holding the left hand rigid and uéing a
resistant pad, the applied pressurs will detach flakes which terminate
with a feathered edge. If the pad is soft, than thzs artifact will nove

and curved flskss will result,

The orientation of the preform on the paddinzg and its position in
the left hand will dzteralne thz angle of the flake scars on tha
objective piece. Cbligque or diagonal flake scars result whz2n the
objective plzce 1s placed at an oblique anzle on thz pad in the cupped
palm and the pressure dirzcted in alignment with the left forearm(Dqufi
Collateral flake scars result by holdin:i the preform in the palm of the
left hand tranaversely to ths left foraarn and apvolyins pressure at
right anglses to the lonz axis of the objactive pthj:W\LhZ last
serl=s of flake scars on the long, narrow, tarbed Hohokam are generally
collateral (Plate I, A,B,C,), indicating that the artifact was held in
the transverse posltion and flakes removed at right ancgles to the
lateral marzins. Flake scars on the distal end diracted from the tip
toward ths base usually indicate that ths point was repositioned in the
hand and the force directad dlazonally from the tip toward the base to
prevent the tip from breakinzy (# 3 and 4 Hohokam poiﬁts). However,
this is not gen=rally true of the # 1 and #2 Hohokam points, for they

are collaterally flaked throuzshout.

The order of flakXing is a matter of preference. Cne soon becomes
‘ accustoﬁed to r2noving th= flakes in a series along 6ne edge from left
to rizht (from ths basa to tha tip)y or vice versay or by removinz them
alternately froa the sam=2 margin but oprosite faces. an exception is
the harringbone (double oblique) flaking Wnich 1s attalnzd by flaking

on one marQ1n on the sanz face 1n a dlrﬂction fron le {t to right (frog
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(from the tip to the base). 7There are some exanples of this in the
24 categéry fdoholtan points. Lach order of flake reaoval may be
consider=d a diagnostic tralt. Personal preference is to detach flalkes
from left to rizht (btase to tip) on ons margin, then turn the artifact
and flake from the'opposlte margin from tip to base. This develops a
rhythm and dspzndable nmuscle response in preparing platforms and
removing flakes directly in line with the ridge left by the previous
flake detachment. This order of flake ramoval is typlcal of #3 style

Hohokam pointsy  (Plate IV,A43,C,)

-

The method of holding the long, narrow, barbed Hohokam artifact
for final surface flakxing is to place it on a pad at right angles across
the cuppéd palm of the left hand with one end resting on the heavy
muscle of the thumb., The curled finsers apply gentle, but flrng
pressure to keep the point in position. Lhe tip of the pressure tool
1s firmly seated at a rizht anzle to the lonzitudinal axis of the point

CDvowing 2 Ve
~on the leading edze near the bas%c 'he ed~e has praviously been made
ragular by abrading to prevent collapss from applied pressure. Force
18 applied bty sirultaneously bringing togeth:r the knees and applyins
pressure fraﬁ the hands, arms, and shnoulders. Hand pressurs must be
applied in two dir=ctionsy; Enward in th=s dir=sction bhe flake is to be
detach=d and, almost simultansously, exerting outward pressure in a
direction toward the palm of the hand but away from the artifact.
Adequatza inward prassure must be applied to prevent the tip of the
pressurzs t-ol from slipping off the margin of the artifact. The inward
pressure detachzs the flake at the platform part and directs the flake
across the face of ths artifact{ The outward pressurs detachss the

flake. The ratio and blendinz of the inward and -utward forces is

.only attained after long exp=rience. Slncs thase forca3s cannot be seen
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and are difficult to.describe, the workzr develops a "touch" and
"feel" for the necessary amount of each force to detach each

particular style and type of flake;

To brovide strenzth, the lonz, narrow, barbad Hohokam point
(Plates I and II) must be left thick at the median lins. The edges
nust be made thin so they can ultimately te deeply notched and some
of the notches altered into barbs. This is achleved by detsching
flakes which l=2ave large bulbs on the margin and which ars quite wide
in relation to their length and terminsted by feathering at the median
line. Thls leaves the median line fairly thick and the edges slightly
concave. The interval of placing the tool on the margin, the width of
the tip of the pressure tool, and the amount of platform detach=d with
the flake determinss the width of the flake. If the tip of thzs tool
is set far back on the platform, the datached flake will be wide and
thick at that part, for the platform is adhering to the detached flake.
If the tip of the tool is set near the edge of the platform, a2 thin

flake will be detached with less platform adhering.

The objective plzce (material being flaked) is placed in the
hand with the obscurs faca restinzg on ths palm and thz2 visible face up-
ward. 3But, b=fors any pressure flakinz can be done, platforms must be
established for seating-the pressure tool. Individual platforms are
establishsd by resmoving one or more microflakes from the edge to
prepare a surface for seating the comp}essor. A bluntly pointed
prassure tool is placed slizghtly under'the nargin and then pushed
upward to detach a shdrt flaks from the visible marzgin of the artifact.
The detached flake, or flékes. leave a slicht bulbar scar on the .
margin which will be the platform fqr seating the tool. The tip offthe
préssuré tool is then s=2ated on this bulbar scar (platform) and £
pressure appli=sd inward and then outward untlil th= flake is detached

and feathz=r=d at the m=2dian line on the obscure face of the artifact.
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After this first flake 1s detached from the obscurz side, then
the second platform preparation is made. On2 or two microflakes are
removad on the obscure sidzs of the same marzgin next tn the first
platform to align the second platform with ths ridge left by removal
of the first flake, After the flake has bzen detached from the
second platform in the above described manner, then another platform
is made in the same way as th=s first, but directly in line with the
ridse or crest left by the detached flake. This determines the
interval of spacing. Thls technique of platform preparation and
flake d=tachnent 1s continu=sd along th= entire marzin of the artifact
from base to tip, flakes becoming progresSively smaller and the
spacing intarval clos=sr as the flaking process nearfthe tip. Pressure
is appliesd to the platform on the margin, first inward and then downward.
When these pressufes are coordinated, the force will remove a flake
from the obscure face. 3ut if the plece is held witn the margins
wvertical, the pressure is applied downward and outward. The downward
force is applied‘on the platform at right angl=as to the longitudinal
axis of the artifact and the force 138 directed from one margin to the
opposite edie. As the flakes arz presszd and guilded across the face of
the artifzzt, thza adjustment of ths ratios betuzen downward and outward

forces cause the flakes to terminate at a predetermined point.

when ones marzin has been completely flalzzd, the artifact is turned
and reversed and the sanme platform and pressure flaking technique is
applied on the opwvosite ﬁargin and the same face - but now from tip to
‘base. 3ince the flaking is now started at the tip, ths first flakes
detached will be small and will becoms increasingly larger as they
near the base of the artifact. Flakes sre terminatzd at the median line

to meet and intersect those detached from the opposite marzin. :nen

" pressure is applied to the tip, it must b2 directed toward the bsse,
otherwisa the tin will snap and break. +2 now hava an artifact flaked or

one face.
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After one face. is compl:=tely flaked, the artifact is turnad and
raversad and flaking is continuad in ths same ma ner on the opposife
face fromvleft to right - starting at the basé to the tip gnd then
turning and r=versinzg the artifact and flaking from the g&?ﬁ to the
‘“fgfii? The interval of spacing is the same but now the worksr places
the tip of the pressure tool on the p}atform on the visible edze and
aligned with the ridzge left from the flake detachzd on the opposite
face. Tha ridge deflining the flake scars on the oppositzs face is
used as the platfornm an%éhen the flake 1s detached it also removes
most of the platform. All flakes ars terminated at the median line.

This order of spacing is to provide mors material to suoport the

necessary amount of pressine force to remove this series of flakes.

To obtaln a smooth and regular surface on points such as the long,
narrow ilohokaia points (Plates I, II), it may be necessary to pressure
flake the entire surface sevaral times bafors 2xact and preciss control
of the flakxs scar pattern is achievad, duplicate flalizs detach=4, and

maad =
the place $8 ready to be notched. Also, aftzar eacin stage of flzking,
1t 1s necessary to re-alion and straizshten and smooth the margins.
As each sariess of flaxss 1is removed, thes dimension and weizht of the
artifact is changed. The worker is vary nmuch aware of this and, there-
fore, when preforuing, he gauges thne size and welight of his preform to
allow f2r thasz changes and ultimately vroduce the desired size and
shapad point. 17 the preform was not nade lzarze =ncugh, then 1t may
be nacessary to delste one or more of the intermzdi-2tz flaking stazes
but this will prpduce variables in the character of thz completed point.
Also, when one 1s making a projesctile point, or oth=r flaked artifacts,
the worlksr may encounter iaperfections or non-homogen€£; in the materisl
whlech may cause the artifact to be malformsd or to break, To overcome

this, the worker nmust alter tha intended desisn and make his work conform

to thess unfors=«en conditions. The ultiazte result will then b2 a
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completed artifact whlch 1s much different in design than originally
intended, Ther=fore, variations of form can often bs related to

) Ty :
non-homogeni@y’of the material$)multiform:,lack of standardization of

N
blanks and preformsy and the human factor of error of not considering

)
all conditiocns such as prop=sr forces, nature of tools, angles, and
resistance of the material. It 1s naver a simple act to flake both
margins and both surfaces without error. 3ven for fhe master,

absolute perfection of stone flaking 1s rare rather than a rsgular
peewviine ¢ v

occurance. This is bszcauszs so many factors are dependant on mental

and muscular coordination, prop=r prapar=tion, variable foreces and
quality of matarial - to name a few, For example, 2 long lanceolats
projectile polnt havineg both surfacas covarz2d with narrow, parallel
flake scars may have required the removal of as many as two hundred
flakes’ and the renoval of each flake would regqulre the sane
preparation and conditions as the r=moval of a sirgls blade-like flake.
The principles of the tachnique of parallel flakin>r closely resemble
the orinciples of the blademak%inz technique. Aboriginal workers
accomplished in the principle of parallel flakine would certainlvy have
no trouble making blades. Sites which seem to °uhfziriaate this theory
are the L2na Rivar, Siberiza and some of the Cape Usnbvégh Alaska

cultures. Conversely. it does not follow that the blademaker could

mastzar the art of parallel pressure flaking,

.

NOLCAILG
Befor= the point lsnnotched, the edges are checkzd for regularity

and stralzhtness. Any minorvcorreqtlons or slight 1mparfectlions of the

edge can be corrected by holding the point in the fingers and gently

pressing off any irregularities or projections resulting from the

g ~ = -
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hand-h=14 prassure fl°”1n‘q"rha pﬁ+~% €a2a also be snarnenad in this
mannary CDvmw‘\v\o\s )} K\E\ .
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There are several notching techniquss as well as many styles,
Serrations and dentiéulations are diminutive notches and the
fabricating technique 18 much the same as for notching., The majority
of notches are elther designed in the form of a V, oﬁphey are made in
the shape'of an elongated U with parallel sides. The most common form
of notchiné is the maXking of indentations on the base of the artifact
to facilitate hafting. Another form of notching is the making of
indentations along the lateral margins of the artifact and probably

these ware designed to increase penetration and restrict withdrawal,

The notchinz tschnique requires przassure tools which are smaller
and thinner than tue regular pressure flaking tool. . Notchihg tools
can be single incisors of rodentshdg;;;er. rabbit,squirrel, packrat,
pﬁicuplne:jenamel plates dsrived from molars of large herbivoresk,
valveé of shellflshg)edges of flakes. and blades made of untreated
siliceous rockx/nut shell;)and metal, The width of the notches are

variable and aﬁg governad by and depends on the size of the notching

implement and the design of the notch.

The side, or edge of the noteching tool is used rather than the
tip or pointed endj, for ths sharply polnted tip would not withstand the
pressure nzcessary to remnove flakes within the notch. The major part
of aboriginal nétching indicates the use of the pressure technigue rather
~than indirect p2rcussion. There are, however, examplas of large knives
and lance or spear points bzaring notches which are too large to be
pressﬁre fla<=2d and qulite probably the notchinzg flakss were detached
by indirect percussion (punch and percussor). Zxparimsnts in notching
by indiresct p=rcussion reveal thaﬁ this technlique linmlts control and

increas=ss the breakaze percentage. I find that indirect percussion is

/
/
,/

only useful for notchins when the size of the notch exceeds that which
can te made by pressure. Pressure notching psrmits the worksr to direct
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and control the forces nscessary to renove a flaks within the notch

and to prevent fracture of the artifact.

Notching is a very exacting technique, for the force must be
applied to the nmargin at exactly right anzles to the longitudinal axis ‘
of the artifact ana this makes the plece vulnsrable to breakaze. If
the force is directed at either more or less than a right angle to
the long axis, the breakage factor will be 1ncreasedg (Drawing 7) .

To étabilize the projectile point to withstand the notching pressure,

thumb support must be providzd at the point of notching.

To begln notching, a short flake is removed from the margin which
will correspond to the desired width of the proposed notch.' The tip
of the pressure tool is plac=24 on ths margin and pressed downward,(hot
'inward)ﬁ *his removes a microflake which will make a small notch,
beval the edge, and make a platform at that part. The width of the
noteh should bs slightly larzer than the width of the notching tool.
The margin is geherally thin and the first flake must bs detached with
care or it will remove th=2 cornars at the edge of the artifact. Until
one has practice in notching, it is better to remove several small
flékes to attain the desired width. The tip of the pressure tool is
used to remove the first flake, or flakes, and then, because of the
additional pressure required, the edze of the pressure tool is us=d to

remove the principal notching flakes,

-The indent=ed nmargin is now beveled so the artifact is turned and a
single microflake ’is re:noveidiagonally on the sams face at thz two
points where ths besvel intersects the edge. The beveled platform is now
frees and isolated as a projection but still retains part of the original
bevel. <Lhen the edze of the pressure tool is zalignzd with the beveled
platform and pressure applied first inward and then outward in a rolling
motion to detach a flake, <+he rétip of thz downward and outward pressure

Will determine the l2ngth of th2 detached flake., However, If the downwar
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pressure 1s excessive in relation to the outward pressure, a steap
fracture will result and then it will be impossible to deepen the notch
beyond the rizht ancle break of the step fracture. Removal of the
"first notchinz flake will form 2 bzvel scar within the notch on the
opposite face. rhis bevel is used and preparsd as a platform in the
described manner for the next flaks removal on the opposite face.
Afﬁer each flake is removed, the artifact is turn=d and thz platform
prepared, if nscessary, for additional notchinz flakes. This is
continued until the notch reachss tne deslred depth. It 1s important
to note that the notching flakss must form a bevel alternately to
sarve as a platform. If the bevel is lost in this process 6f notching
and becomes rounded within the notch, then no additional flakes can be
removed., If multiple deep notches are to be made on ths margins, then

only one lateral edsze is notched at a time. The methods of platform

preparation are much the same in all positions described.

Following are five different methods of holding, ndtchlng and

serrating. : _ :

Method A‘xX Simple fres-hand holdinzy CDWW‘\“? G4 T

This m2thod is used to notch and serrats artifacts which are
reasonably tain or, at least, have thin margins;%and 2l1so for those
that do not r=quire the rszmoval of large flakes to accomblish the

notching.

‘The thumb of the left hand is plaéed on the side of the artifact
at the desir=d point of notchinz and as near in line with the pressure
tool as flak= defachment will parmit and y=t cl=ar the thuab and avoid
1njury.- *he thumb of the right hand holdingz the notching tool is

pressed against the underside of the middls finzer of the l=ft handy'
\ s > fo g i 8 n 4 (‘ /
od " . A o g Lfetepecy p V/:(I‘}:f!, T e’ L ,/
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locking the two pands togath=r. This Drov}das both leverage and »ﬁf;’
NeANA ...( Lo L

stabllity. Lh@ *numb of the l=ft hand is préssed égalnst the«arttfact
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on-that-side-sthiiec the right hand appllies press rehto thn plat’orm

in a rotary motioa from—the sdre of tha pressure tool until a flake

Than the artifact is turnsd and a

is rewovaqugénﬂr B e R
notching flake is removed from the opposite face in this same mannar.
When the notchinz 1s made for haftin: purposes, I generally work
altarnately on both margins of the projectile point. As the notching
prdgresses toward the median iine. this alternating'process will

indent both marzins evenly and in a direct opposite line. When basal
nokches are workad on a projectils point and the notch has reachzd the
desired depth, the bevel is intentiocnally crushed. This eliminatss any

sharp edges for the hafting.

Method 3: Restinz the Back of the Left Hand 5 2
on th= Insidz of the Left Thizh Y)TMNW\':&S ?)C( y

The worker assumes a seated position on a vary low stool. <{he
back of the left hand is rested on the inside of the left thigh and
the back of the right hand, hoiding the pressure tool, on the inside
of the right thizh nesar tha knese. Then sinultansously with the
application of hand pressure, the knees are brought together, zxsrting
additional force to the artifact. Pressure; orovidad by the legs

allow th= worker to ramove larzer notching flakes than could be r=enoved

by simple free hand holdingﬁ [E==————T"1

Method C: Massive Notchine by Pressurey

. This m=thod is ussd to notch large lance points or knives for
hafting. <he technigqus is much the sams as describsd in lethod B, the
dlfference beinz in the holding position of the artifact and its positioc
between the thighs. The artifact is held in the left hand with the
long axis parall=l to the 1left thich and the edce to be notched pointed

upward. ZIo provide additloﬁal'leverageh th= artifact is hz214d wzll in
between the thishs closs to the body. +Lhe side of the pressure tool is

placad on the bt=2veled margin and the shoulders and back arz broucht
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forward exertins force as pressure is applied to the artifact by the
hands and thighs. The left hand, holding the artifact, also alds by
belng pressad to the right until the flake 1s reaoved. 1This method

Alaefel

peralts a large lunate notching flake to be remoewved, Flakss are

removed alternately as previously described,

Method Di Usine a Solid Support to Rast the Artifactys

This so0lid support method is necessary when the objective pi=zce
is very narrow or thin, or a combination of both. If a ylelding
support, such as the hand or a pad, is uszd - the artifact will flex
and break when pressure is applied to the margin. Thersefore, the
artifact must be supported by an unyleldinz material -.such as a plece
of wood or an anvil stons covered by a thin plece of leather or sinmilar
materialv (Drawiﬁg é;)o The support must be placed directly und=r the
part of the artifact whare pressure will be applisd., This suppoft
method can also bte used to replicatz the extremely narrow Hohokam points
and thelr multiple notches. 3eries of small flak%s can bas removed from
both margins and both faces until ths desiredﬁé@géﬂ is reached. Because
of the hard suprnort and the uniﬁdlrectional pressur=s, the flakes are
feathered out at the medlian line of the artifact. To serrate and notch,
flakas are rzaoved first from one margin on both faces in a direct line
and then on the othsr margin and both faces in a direct line. This
style of flaking produces an artifact that is diamond-shaped in
transverse s2ction. +his method of holding is typical of the small

attenﬁated. sarratsd points commonly made of obsidiany(PlateIlII, 2).

Method E: Us=2 of a Pad in the Palm of the Left HandX (Bvo\w‘\\,\QSa),

This style of holdins is much the same as us2d in rezular prassure
retouch flaxinz. The tip of the tool is us=d rather than the edge Qf
-.81de. Sinc: the sharp tip 1s weakesr than the edge of the spatulaté

- 8tyle pressurz tool, the tip must be slisghtly rounded to make it stronger

The tip may be modifled to sult the particular style of notching or
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serratinz. Generally, it is blunted so the edges will clear the sides
: g {,{LQ.. ' ;‘f’
of the notches, but this 1linits its use to;makingkeXpanding and wide

notches. T»is tvpe of pressure tool is nore suitable for modifying

the bases of stermed projectile points or thoss with large corner

notches.

A sharp-pointed pressure tool is useful only for shallow and
minute flakinz of the margins and laterzal edoges. HMinute denticulations
(serrations) can be made by placing the tip of the sharp-pointed pressure
tool as close to the leading edge as possiblé and pressing downward,
%@ot 1nwardi§ causing a microlunate flake to bs removed - typical of the

light, thin, side-notched Hohokam Point~ (PlatesIV,VIII,A,B,C) ,

There are several styles and techniques of serrating the lateral
edges. (1) Flakes may be removad from one side an?one margin and the
artifact turn=d and the opposite face and margin flaked iq a similar
'mannerx)or a combination of.uni¥latera