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EXPERIMENTS IN REPLICA TING HOHOKA M POINTS 
by Don Crabtree 
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Several centurt~s before the time of Christ, the fiohoka:m people 

were 11.vin;;; .in th'9 Gila Riv-er Valley, Artzona and. today sc1entlsts are 
/ 

uncovering here one~ the tmportant chapters of pre-Columbian American 

history. In 1887-88, F~ank H~milton Cushing explored thts area and 

collected more than 5,000 Rohokam specimens fron the Salt River Valley 

near Phoenix. In 1934, Dr. Emil W. Haury served as fi~ld director for 
A.,, . 1,-;,-1:~61<..k V,4L Li- d 

Or. Harold s. Gladwin doing a landM.ark excavation at ~ sltejwhich;-·· -·- _;, , 

at that time, consisted of unexc3v~ted nounds and slop~s. The 

realization th~t these early people had accept ed the challenge and 

conquered this barren desert excited the professton~l curiosity of Haury 

and he has been probing these ruins for so~e thirty years. 
/ 

The site ls known as "Snaketown", derived fro111 th~ Pima word 

•skoaquik", place of snakes. This n~~e could be the result of the numerous 

snake designs found on pottery, shell bracelets, and on stone incense 

burners. ·rhe snake 1s re!!liniscent of designs found both on stone and 

pottery artifacts in Me~ico; and even the se~1-translucent reflecte1 

amber-color obsidian of s orne of the points :•rnulri seem. to ind. lea te an 

affinity with Mexico, for this stone 1s quite abundant there and ~as 

widely .traded. Hohokam ts a moder Pt~a word ceani~? "th~t which has 

vanished" - and they are, indeed, t~e forzotten l\.'TI~rtcans of pre

Columblan tl:'.:les. The Hohokam progressed to a high st'.lte of civiltzatton 

and developed fine arts and engineerin?; feats such as m3.klng superb 

pottery, etching shell with acid, carv\n~ st0ne by a v~~Y sophlstlcated 

technique; rJ'k1n,;, barbl ng, serratl n;,;, en,t notcht!lg elaborate stone 

0 pol.nts; ce6s tructlnq; vast irrlgatt.on systeMs for Natertng tnelr corn and (b 
0 , 

produce, and has mastered many other skills. I 



In 1964-65, Haury dlrected extensive excavatlons ~t the s1te 

and amon~ the m~ny artl facts recovered w~re stone v~~als, clay 

/. ftgurlnes, jars ln human foru and, fro~ one c / rn-ontal !'irea, J000 

beauttfully rlalrnd projecttle points (fl1t/ <I, I.1., 111 ) t;'bttorml 
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Ga-er~·~~:~;.,~~;T. ilol:-131, i!5, ,;.,/ ~67, :lJH ',(, '.bury) 

After flrst vtew1n.g"a repre ~entatlve collection of these points 

and later the material at th~ Universtty of Arlzonn, I r~allzed th3t 

r~pl1c9t1on of these artifacts was a re~l ch4llenge and, as tt turned 

out, was of gr>Jater m::i. . .,nltude than ortglnally anttclp9ted. Thts p-4per 

1s concerned wl t01n.~ tile typiolo~ists by desert bln,; pressure flaking 

techniques. r n/order to cover the .;;;reatest nosslble nunb~r of techniques 

/aper, the fa.brlcat ion of the Sn~ eto~m pair.ts wtll be 

Hoho3{aI!l repres~nts no s1.n,:;le poi!'lt ty;pe, but 4 representattve 

coll::! ion tncorporates a Htde var1.~ty of form, styla, and controlled 

th!nntn5 and narrowing or tha tips without breakage. 

Although students of typpology and 11thic technology are admtrers 

of the well-controlled pressure-fl~~d srttfacts of thts hemisphere, 

generally, they do not understand the manufacturing t~ch~tques whlch 

produce th~s~ varied flake scars. Unfortunately, in the past, typ~ologlst? 

over-e~phas ize1 ":ne3surernents tt • "shn.pe", and '' f or~J"; and overloo1<~d, or 

lgnor~d, the worl{1.n~ techniques. but tod.ay 3.rchaeolo".,tsts are "3Valuat1.n!!; 

the techn".:>lo ;~ ical asp9cts of th-e stone tool tnlustry, tr1::?reby prom 1.;ting 

and inquiry tnto th(! aanufacturtn~ techniq_:.1es. 2ecaus~ of thls 
I 

accelerated tnter9st 1n technolo~1.cql f!atur~s, we hava begun to respect 

the subtle dtffere!"lces in flal:e an1 flak~ scar ch9.ract~r and. to regltze 

that an underst~n1ln~ or the manufacture s~d design or flaklng pgtterns 

ts gn lntegr~l p3rt or typfology. 

,_..., _____ _ 
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The Lithtc Tachn0l0gy cnnfe rence gt Les ~yztes, Fr3nce, Nov.196~, 
(Ie~,-rt.e\<. \"'l(;,5;;271 - 2.'19...·, .SW1 1\:\.I_ l<f6 (> :5't'~-5'l3) 

(CUr.xent A1.-:ti1r')~)olo, :r, ·1:,1 7 t 5, l' 5)2w593. J3 0,19rS6,.Ph1llr3-mlth; 
Amepteat'l Au t t .fttl t y, ~101. 31--. .. ~2 , Fart 1, P2'77 w279, Oct .196 5, A:rt:hur Je linek-1 

dld much to stress the need not only for analysts and tnterpret 3tion of 

technologica l traits, but also emphasized the i ~portance of actual 

expertment. t--G-I?-e~-C.»>e4 le- thts- a ~a-J..,.Jsls and lnterpre~at---~on. Here, the 

parttctpants tried so~e fllntknappi~--8 experiments and found that, gtv:) 

tnstructton, and by actually fracturing the material they could ~ e 

more than by mere observqtion. 

To observe ts to note events and results, but when we experiment we 

can vary, at wtll, the methods of fabrtc ~tion to obt~i " repllcs tion and 

! then percetv~ and resolve the r esults. 
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emplrlcal untll t ts verified - and vertftca tto . means producing a true 

replica. The 11th c technology student who des not experiment ~ust 

depend on his pm'!'ers f observati on for 7,00. analysis. Eut to obs~rve 

well 1s an art which can only be acqutr9a by practice and tratnln3 ; and 

conclustons 9.re only co~parattve 

and accurate 

(\ 

keeness of the observer. Keen 
{\ 

of the analyst to dtscount 

prec~ncetved ldeas, to record and elate f3cts, and to be able to dts

crlmlnate accur8.tely betw~ e/4at ts reall_y observed and what ts only 

and also experiment - t to be unlnfluen ed by prejuitce, hypothesis, and 

Hypothesis ts to a~d tmplles the exts fact bas~d on 

what 1s observed; theory ts unver¢tfted specul~tton and suggests a 

· l knowlad.~e of oli. nclples as opposed to pr9.cttce. Th eory stgnlfles a 

systematic c ount .of the fleld of study derlved from a set of general 
r-

propostt / s and l":19.Y sometll!l,~S becone 9. co~plic :::i ted hypothesis. fo'act -

to do -/ sugg~sts . so~eth lng 11htch ts done - an act or · deed - 9.nd einphas tzes 

, , the t1ortance of expert~ent. 



Stnce we have not been able to actually observA. the abort ~l na l tn 

the act of maklng his ~tone tools, we must verify the exp~riment by 
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trying diverse techniques until we produce a true repltca. Therefore, 

experiment ts the end result of hypothesis based on theory but now 

supported by fact even though, tn this instance, the ~boriginal approach 

mg,y parallel or have slight variations. Without theory, we cannot 

expertment, but we must be capable of dlsmtsslng the theory w}iich the 

experiment proves to be false. Nothing is as potent as verlfie1 experiment 

and actual practice in the rudiments of stone flaking will soon make one 
+ 

aware of: 1he phystcal properties of the material when subjected to force; 

the human f~ctor involved tn developtn.s the obvious muscul~r motor h3bits; 

coordtnation of hands and mind: consctbus bontrol and planning: and the 

feel and p8rception of the causes and effects. Experim~nt also per~its 

one - as tt did the aboriginal - to devise and design ways and m~ans of 

overcoming the ever-changing condttions encountered when reducln~ rough 

matertal to a finished artifact. It might even stress the necessity to 

reconsider s.nd reappraise points varying in type riue to modiftcatton, and 

emphasize the difference between preparation and functional scars on 

scrapers, knives, wedges, and oth8r cutting i mplements. Type sites often 

contain aberrant forms which are cer3ly the result of mndlfic~tion du9 to 

breakage, manufacturing miscalculat i ·::m and error, imperfect ions l n 

material, or due to resharpening. 
~ 

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

an artifact w~s made by percussion or pressure?r('r •How can one dtstinguish 
7 

a preform fr0m a blanl{ or a completed too:t",.';' "How do we determine if this 

was btllet -struclr or worked wt th a haCTID.erstone?.,,r "'Row is a preform dis

tlngulshed fr~m a "crude" biface?~, and so on and on. The fact that these 
~>· -16 

questions are put to an exper1CTenter ~ -e-s-te , in ~ ~"".t"e~ 

technolos tcal patterns of the aboriginal artifact ls its own answ~r. 

Unwttttn~ly, the inquirer ts aware th3t he must understand the mechanics 
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of p~rcusston, indirect _ p~rcusslon, a nd pressure to be able to recognize 

thes~ differences and thqt the answer lies 1n verified experiment. The 

student shouli always be discour~ged from indlscriclnately applying 

"crude" to ~rt1facts unless the word ts qualified and related to the 

quality of the ~aterial and regional variations and differences. What 

may appear to be attcrude" biface to the novice could, tn reality, be the 

result of a skilled workman overcoming stubborn and inferior material. 

The writer would like to carry this interest in technology a step 

farther and make the 1.nqutrer aware that the completed artifact represents 

only the final stages of manufacture and that it is equally important to 

reconcile the beginning and intermadlate stages or fabrication. These, 

too, are very important because there are multiple techn0logical traits 

represented in these initial steps which furnish 1nform~t1on for defining 

the manufacturing techniques. For this reason, the importance of a carefu: 

s.tudy and analysts of flake d_,__~_bl.t~ should be cont tnually stressed. 

Gathering and storing flakes may be tiring, bulky, and cumbersomif and 
·• ) 

cataloging and analyzi~g them may be tedious, but they can reveal much 

regarding t~e tech~iques and technolo6 lcal traits. For these reasons, 

my technolo~lcal pap:~rs e •::.phastze detailed descrlptlons of the 

manufacturing techniques. It ls also important to study the wear patterns 

on any ha.m.merstones, billets. punches, or pressure tools, found at a 

site. for the functional scars on these tools have dlagnostlc value and 

can aid ln determlning the working techniques~ 

It 1s not my lntentlon to make a fl1ntknapper of every student and 

anthropologtst, but 1. t ts hoped that these r::i.3.nufacturtng steps ~'1111 be 

read and ·studl~d in detail and even tried, to so!:'.l.e extent, by those 

concerned with llthlc technol0gy. Just observing th~ final series of 

flake scars and the f ,Jr:n of the artl.fact, or readln5 the descrlptlon of 

manufacturing techniques ts not enough for co~plete understandtn~ because 
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an integral part of fabrlc4t1on 1s by "feel". There ts no substitute 

for actual experiment. Contrary to popular belief, the act of removing 

a flake by p9rcusston or pressure 1s not too difficult and the amount 

of force exerted 1s only relative to the width of the flake and the 

1solatlon of the platform area. The enigma and dlfflculty of both 

pressure and p~rcusslon flal-~ing ls learnlni:i; to control the width, length, 

thickness, form, and termination of the flake. This text will attempt t o 

explain how this control 1.s attained. One need not become proficient at 

stoneworktng, but even an attempt will famllartze the student with 

regulating the fracture and behavior of 11 thics•t, help hl!n to understand 

the · m!.lny dl.signostic features of flakes representing the various stages 

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

Some of the Hohokam points are co~mon, utilitRrlan, everyday, 

hunting points derived from assorted flakes and m~terialsK (Pl~te V). 

These points appear to be made from a flake by pressure qlone. ?irst the 

flake ls straightened, then retouched and notched, coMpletlng each potnt 

tndlvldually. The flake is hand-held and straightened by pressure fla!c i ng 1 

~ (Plates V, VI): (1) The bulbar part at the proxi~al end ts re~oved on t he 

ventral side of the flake. This ls done by applyinz: tm·rard pressure fr om 

the outer margin of the flake diagonally toward the center of the fl~ke. 
~ cl I. 

As the flakeAnears its termination point, outward pressure ls appli ed to 

dissipate the inward force and to step or hinge fracture the fla~e at the 

m~dlan line. (2) Then a flake 1s detached from the opposite margin to 
'"NI, 

meet this step or hinge fracture, thereby thinnfns _t~e l'.fi-:t~ he flakes 

are not terminated in thls step or hinge fracture, then the bulbar part 

Wlll not be thinned. (J) ?inally, the dorsal side ts made regular by 

pressure r~touch and then the base is notched, completlns ~ach point 

ln1.1.vldu'1lly. Often points m3de fro:n straightened fla kes still ret1;1.tn a 

PB.rt of the original flak~ surface and wlll be plano -conirex in transv<Jrse 

sectton. These s~aller potnts lack standardization of form - that ts, t~e 



point conforms to the flake rather th~n the flake conforming to the 

potnt. 
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other potnt styl2s are more elaborate w~ich show form and 

technologtcStl dlfferences and !:lay be separated 1nto categortes of 

characterlsttcs and attributes. For example: the long barbed styles 

(Plate I) 1nd1.cate a specialized 1ndustry, a mat9r1.al preference, and 

technological r~ftnements not demonstrated 1.n the common huntlng po1.nt. 

1I'hese points app~ar to be derived from. a blankt)then a possible thermal 

alteration of the material~ then preformed by direct percussiont and 
. ) ) 

further refined by pressure flaking. After the ftnal pressure flaking, 

the point ts notched, barbed and, finally, the distal end is reduced in 

width and made potnted. ~ach of these stages would demand an interchange 

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

The long.l\serrated Snaketown polnts appear to have been ma.de by the 

·core techntque from large percussioned flakes and blanks or nodules, rather 
~ ./4.~ - rL<L.,. ~ ~ ~ V,~ -

than from b~_ades • . Els.des c,,.onserve ms.terial, but t 11,e_y_ ar"' t -oo- cury-e11- 0 
0"0/ ()./ t'"_,l,t.,f · ~..,f_,r.P ' '/"', · - V ~_I, ,<_t.,.t-,,C-,..~ ~ -,A / - """"; 6f ,ecc-

mak -.: - St ra i _snt olnts , tt1e length of -· t 'he - 1-ong · Snaketor,m potn'ts /'I Because 
hi• ~\M) ~~ (I'". ~ I- > _,1,1,-/.1.A!,/v tJ .,,t.t..' ..... ,.e_ ,, > 1/' ~ "'""''·-~·~- . "-< • 

·of the techniqu required to remove a blade from a core, blades lack the 

stren0 th of a 13.rg e fla.1<:e or core tool. ·dhen a blade ls detach_e1 -from 

t .he core, 1 t coz:::; and flexes al!:lost to t ts elastic lLnl t and thereby 

induces hidden s--tTa"t'ns, causin,~ the blade m3.terlal to be fati.gued and 

~ t to breakage. Points made from bl9.des ar9 generally plano-convex. 

· The ong barbed Hoho~ca!!l polnts are bt-c0nvex ln transverse sect i. on, 

lnd1cat1.r1g that they were d.erl ved fro!:l blanks oth,~r th'.ln blad'3s. For 

these reasons, 1.n my experiments, I used core prefor~s or large preformed 

flakes ra.th~r than blades1 ( Plate VI~,~~ a)• However, the S!!lall polnts 

(Plates V, VI) represented in this coll~ctlon were derived fro,""J sl:nple 
,._ h "" r 1-, ,,_ -. , ·.. .. . ; , _. · • 

flakes detached rhyka-t--1.e~ly from. the core, for the y stlll r~taln the 

ventral surface of the det'ach"3d flake. 
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H~vtng only a sma ll representat1.ye collection of th~se potnts, 

and no flaking debrts ~s a gu1.de to repllc~tion, the prtmary stages of 
. • • I /_. . ~ 't 

the manufacturlng technique must, of necessity, be ~1:-zedJ ✓ for the t 

actual technological traits remstn wlth the rnanufacturing debitage fl a k~s. 

The collection I have repltcated serves only as a gulde for the flnal 

stages of pressure flaking and notchin~ techniques. However, my 

repltcations are based on actual experiments - rejecting and accepting 

various stages of manufacture untll simulatto~ of the aboriginal artifact 
l ', 

- ✓ w&e acquired. Replica results of the Sna.ketown points appear to be much 

the sa~e but, in reality, an accur~te dupltc~tion c~n only be made of the 

last stqges of pressure work. .Lhe num-~rous stages of developin ;-;; the 

rough naterial fro r1 the first to the final phases of pressure flaking 

and notching will be described according to ~Y exp~riments, but t~e 

prinary stages are not necessarily aboriginal. However, if the fi~ished 

product ts a true replica, then it ls safe to assum.3 th3.t the prim3.ry 

and interillediate stages are parallel to those of the aboriginal. tor, tf 

the experimenter allows extrece deviations in the initial stages, then 

the finished product wlll be aberrant in for~ and technique and, therefore. 
I 

not a true replica. 

i1A.T :mIAL 

Throu~h the courtesy of Dr. 3.aymond Thonpson and. Dr. ,~mll :1. Haury, 

Unt verst ty of Arizona, a representative collect ion of s txty Hoho!i::am points 

was 103.n~ for replication by experir:ient. Points in tlits collection were 

of assorted !:lateri9.l, rangin5 fro':'! a pure tr8.nslucent ch3.lcedony to a 

diversity of impure, colored and opaque varieties of siliceous stone such . 
-as sedimentary rock.~~ jasp~rs, cherts af?!± sil1c1f1ed 

) I ' ~ 
~~ ~( I 

~ighteen of t p ~ poin s were ma de of 41f fersnt V3.ri~tt~s of obsld lqn -

tr3nslucent. opaque, and silver sheen. Two points,c (Plate v,~ Ai _-) J 

very similar 1n form and techn'olOJ?;Y w~re of obst1ian which refl3ct~ri an 
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amber color when he ld against a strong llght, remlniscent of obsldtan 

round 

stngle 

ln Mexico. One point was of quartz crystal, one of basalt, and a 

spec1mert5 6f 1,<T hi te peg"mat i te auartz. ~ ~ -

When the specimens were arran~ed according ta forn and technnlo~lcal 

patterns, there was an automattc sortine of stone; and it appeared th4t 

the worker preferred a prectse material for a deflnite polnt style. Thts 

may have been because he required defi~ite qualitites in a ~iven material 

for a particular point style, or si~ply accusto~ed to 
j 

the behavior of certain materials for a definite technique. The ~ong, 

barbed points were consistently made of a grey siliceous sedimentary 
\V"''~ 

stone; the larger serrated polnts ~of cream-colored chert-like material; 

the smaller serrated triangulate points w~re of ohsldl~n and quartz 

crystal; and the very thin side-notched potnts were made of the cream

colored chert-like mat erial. Other point types fell into pairs and each 

pair was made of 1.dent teal matertal. 'l'he ordtn~ry rani en-flaked s tde

notched hunting potnts were of assorted materials. Obvlously, these 

people had diverse sources of raw r.iateri'.3.l or, possibly, there was an 

tnterichange of goods and ~atarlals from dlstant sources. Havln~ no 

flak'9S and manufacturtng <!.eblta_g?, to exal'l ine, the source of the raw 

material is unresolved. However, the ext~rlor, or prlmqry, debitB.; e 
-<_-t,t.., ~ · ~~ 

flakes/\should retain surface charactertstlcs whlch could provide a clue 

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

ff·-Li:ra, 'J::l. 1 Q, il, 19'.Yr, 3:r:t't.tid!ec:;6-, (CT~'o\-re~ \Cl61~). 

Some of the artifacts in the representative coll~ctton we re ~ade 

or siliceous material which was quite vitreous, fine-textured, snd 

generally of ~l g h quality. This might suggest that the Hohokam people 

altered the r~w stone prior to pressure flakin~ ; for, ~en~rally, t his 
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type of matar1~1 la coarse-ta xturad and has a su~ary appearance. Jhen 

. 0 ~ o 
thts type of stone 1s haated to 450 F <0--r 500 F, then n molecular change 

V 

occurs and t he rew ma t e rial ha s a vltreous, glassy texture (I~bt wa, Vol 7, 
(C-r"""'dt'("'~ ~ o..'I\. &. ~v:-\e ,r- \~c,1-\ '), ~' ,,~ ✓; ,..,,,i.,..c.n,.--, l'Y\() 

~. -l-, 196¼-, -6at1., I ,1 .. ,l -)1i..ib t>ree.J,,. l~-l-s- :rnaife, ess1:1-r . easter 
w~- A.LJ... , ..b t; ~'. I ~, . ·t/(A., , ,~ :t;r(.,, , 
whether lt b ? n atur3 l or a ltere~~~ -e gl-t--re~ ~ ro4ter · _ , er 

deb\. tc1i:-;e 1.s th9n co3rs~-textured stone. However, examlnat 
,,n,,~ .... ~~ 

es_se?'lt l~l for pm~t t1 ve proofi / ~ , -~ ~ 

rer:ioved by pr~ssura fl a kln.; a nd lt ls 1r:1posslble to d e tarr: lne lf' t he stone 
~ -
~ tr_e -3.ted. 3ut 1 t :v- ould be essential for the toolmaker to us'3 elther -
altered or guperl o r mat-eri.9.l to form ~a nd pressure flak':! elaborately 

serrated · polnts such a s those recovere d at 3na ketow~. 5 9 , G.,. (lo ;;.,--v-..¼ ~ ..,.. ...) . 

d 
I' ) ~ ~-) an a N. 3 . ? ; grant (. 1 ,.. --:- · > 

.,,,, Throu.! h t h e courtesy of Dr. 2arl Swans on Ja 13.rga quantity of 

obsld1~n froa Glass 3utte. Oregon was acquired for the expJ rl ~e n ts and a 
'"" j ,..J. ~ 0-'(\ "'-

s :n a 11 ~ount ::,f Ha rrls on Cou""! t _1A flt n t d ~n~.te j hy }r. :1aymond 3g,by and 

Dr. Jam~s ~:~11~r. ?.0th '.1at~rlals w~rP. us~d. t0 r 3pllc :i t e t h~ Sna:i:etown 

polnts • 
. I 

The o i:,s ldl -3.n -,rss 1n the f ors of W,'.3. t"3r,r '1Torn cobbles '3TI '1 t h.a flint 

. w:1s soh~rol •l wlth ~- ch-:1.lky c0rtex. ~"'i uch of r:1y ultl '!t ·-..te success tn 

repllcattn~ the :-iohob ?.:i poln.t s 1s du,~ to the encoura,'.7;enent of Dr. Sarl 

~nd to record the d~tall~d descrlptton of these µressur~ technt qu~s. 

To ma :~e th~ cor~ pr~fc r m, an obsldLm cobble sl1,?:htly 1-::u~~r than 

rath~r thRn s ph~roid or round. t efore 9.ny t'lorl.: WB.S b-:?gun, t he raw 

matertal wgs car~fully examined to determine lf lt c cntaln~d 3ny lm p~r
fecttons or d9e ply bruis ed part s . If 1t appAa r ed to be r e la t i vely fre~ 
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of flaws or lmp~rfections, then lt was tapped ~lth a h9rd hqnmerstone 

to calcul~te its resonance. A dull thud, or hollow sound, tndlcqtes 

previously undetected pl~nes of weakness, cracks, fissures, and general 

lmparfectlons. ~hen this happened, the stone was abandoned and a new 

piece selected a~d tested. Good llthtc m~terial should respond to the 

hammerstone•s tap with a rin3ing sound, indicating that the v1br3tions 

of the harnm-=rstone's contact are evenly transmitted throughout the raw 

material. Various for~s and textures vibrate differently, and only 

practice wlll e~3ble the experimenter to differentiate between suitable 

and unsuit~ble material. 

The nature and quality of the raw material will not only determlne, 

to a degree, the t~chniques required, but also th~ type of percussion 

tools needed to reduce the material to a usable for~. If the raw 

material occurs in large blocks, boulders, or oth~:r masstve forns, lt can 

be made portsble by trir-..uning pieces into bL1nks, prefo:n:min~, or making 

cores for detach in<: flakes. 1':1is is q_o_ne by using a ha!:l!!lerstone and 

direct percussi-:m to re r:10·-.re and discard the poor quality non-hor2ogeneous 

and irregular parts of the material. fhese trlmmlng flakes are easily 

identifiable because of their trregularltl~s, particularly on the dorsal 

surface of the flak~s. They are rando~ and l~ck unif~r~tty duet~ the 

gener~l unconformltv of the raw m~terial. However, it ts well to examine 

the contact 3rea {platform) and bulbs of force to deter~ina the t~chnique 

involved an1 the kind of percussion tool used. 

?~qCUSSIJN TOJL3* 

The flrst step 1n !:laking a Hohoka.;.1 point, or any other artlf~ct, ts 

to secure m~terials which lend thensal~es to a parttcul3r artifact style. 
/"-, 

If the ~9t3rl~l ls a surface find, thsn lt ls no probl9~ 1tJ\stn ~ly )gather -----
A ... ti f::xcts, febt.,a, '/ol .10 ·.'l, l)C??, Crabt r~• 

-----------------------------------



12 

,the necessary quant 1. ty. But, t f the mater1al ts ln s 1 tu I or mass l ve, 

then a large h~erstone of materlal reslstant to shock must be used to 

a piece of adequate size. Tha n~tura of the raw mat3rtal and tts -.'.;' <. l u_ I' ► c' r· •>l 

~ geolo6 tcal 01?.curance will determine tha type and stze of the p3rcuss1.on 

1.mplement used to quarry and reduce massive rock to a suitable size. 

After the materlal has been gathered or quarrled, tt must b~ reduced. 

to a usable forn. ·.i..>11.s form ts known as a blan1(. ~~~--ci.<--S 
There are several primary and 1.ntemedtate sta.~es or blanking and pre-

. . ""7'L..i. ~~- .. -_, .r~ :.. 
t1• C.' , " "" 4 -· It.. 

_.,. forF1ln 9:: whlch require a series of_. g.rad.4l~-stzBd hq_!':'!m~rstones.~ Large 

............ 

ha~~erston9s are used for the lnltial fractures Rnd to remo ve non

homo~en~ous parts and cortex. Hammerston~s beco~e progressively s~aller 

as the objective plece ls reduced in size and nea~th~ preform st4~e. 

The s1.ze, ~eight, and texture of the hammerstone (or billet) must conform 

to the stze, weight, and texture of the material being flaked. That ts, 

hlghly vit~e?us mate~lals r~qutre a relati~ely soft hammerstone while 

less vitreous materials will respond well to the harder ha:CTmerstone. 
-< ... , \ 

Obstdt~n, because of 1.ts vitreous and brittle nature ts vulnerable to 
· :v,.A~ 

t~e tnductlon of uB4o fatigut e, platform collaps°'e ;e\..~~;~\-~.,Al~:e~ ~ the 

percuss or and, ther~fore, the har:1merstone must be of ~i:i--~ ii":' mg,teria.: 
Vt'-5~c;.)..\ "'...,. 

such as sands~m:ie, 11.mes_tone ,; bas~lt, rec ·:mst i tuted tuff, or m.g,terl9.ls 

of stm1.l9r textu~e. ~ erlals like flint and chert are rnore resistant 

and, therefore, the hammerstone can be granite, quartzite, or oth~r hard 

stone. 

'l'he form of the ha;;imerston·c! can be a -diagnostic tr'3.lt, 1nrllc9tlng 

the technique and pref~rence of the worker. Personal preference ts an 

ovoid or dtscoldal hammerstone for, when one part bec-:,m-~s fl9.ttene1 by 

use, 1.t can be rotated and a new stri k ing area exposed. T~ts ts one pf 
/ 

the reasons why a well·used har.:unerstone ts often s 9harlcal. 
I 
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Ini.tlal blanki ng and preformlng ts by dlr~ct percussi on with a 

ha~m~rstone but lt ls better to change to an antler billet for the 

thi.nnlng of the preform. The antler bille t per~its the worke r to increas e 

the velocity of the blow with gre~ter c ontrol; lt t~parts less shock to 

the material and les~ens the rtsk of breaka ge. The b1ll3t c a n be a scctlc 

of elk, csr1bou, relndeer, moose, or deer a ntle r, or even a pl8ce of 

very hard wood. tienerally, one resorts to us in,:; a wood billet only 

when antler ts not available. Deer antler billets are the least 

- desirable because they are curved and lack sufflctent weight. ~However, 

' v deer tines are excellent for pressure tools }~ A section of moose antler, 

beginning at the part affixed to the s kull and terminat ed just before the 

spread, ts highly prized and does a better job because it is straight, 

solid, and devoid of the spon~y center. Rowev'3r, what ls availa ble, 

individual preference, and the material being WDrked will determine 

whether the work3r uses a hamm.erstone or a billet of antler, horn, bone, 

or ha.rd wood. 

Before one can comprehensively explain the detachm~'f!t of a flske 

from the parent mass - whether by percussi on or pressure - he must 

consider the behavior of lithic ~a terisl when subjected to stress by forc e 

Flakes struck , or pressed, from the ~argins of an artifgct are positive 

c_one parts and the tr scars are the negative cone parts. A complete 

underst~nding of the form3tlon and behavior of cones ts a real aid when 

interpreting the wtde range of techniqu~s ~nd tools us~d to induce a 

parttcul~r type and style of fracture. 

When a V9rt1cal blow ts delivar~d to a flat s urf3ce well 1n from 
/ 

I 

. the m~r~ln, a co~pl2te cane is formid. When 9 r~ct~~~~lgr pt~ce is it~uc k 

verttcally at rlght angl9s on the mergln, a half-cone ls for~ed. If the 

vertic~l blow ts delivered to tha corner of a rect~n~ ular ptece, g quarter . 

- ----- - --- ·-·-··- -
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cone 1s formed. These _ cones, or parts of con~s. 4re v~ry evident when 

a hard h~r:imerstone 1s used and the force delivered by direct pe rcussion. 

They are not as obvious on pressure fla~ed artifacts. The plgtfor!!l or 

contact area receiving the force ts the truncated top of the cone and the 

percussors - dependl~g on whether they are hard, soft, curved, or fl~t -

cause dlsslmllar truncations. The angle at whlch the force ls dlr~cted 

wtll be ~anifest on both the negative and positive fr qcture plane of the 

cone when the force 1s percussion • .Stnce the fracture plane of the cone 

1s fairly constant, lt 1s relatively simple to interpret the dir~ctlon 

tn w~tch the blow was delivered. 

Pressure fl~k~s are cone parts, but the compr3ssor can be 

man1puhtted to chqnge the fracture angle of the cone. This is 9.ccornpllsh:: 

by dtrectlng the force at an angle contrary to the angle at w~ich the 

pressure tool is held and first presstng tnward into t he body of the 

object t ve piece s.nd then away in the direct ion w \·t ich controls 9.nd 

PS determtn~ each particular technique. The coordln~tion of the two forces 

causes the cone to change position within the artifact. For exa~ple: the 

tip of the pressure tool is seated on a platform previously pr~pared on 

the margin of an artifact ~nd sufficient ~ rd pressure ts applied to 

cause fracture at a predetermined area. ~ Yr'3.cture will not occur 

until outward force is applied. As the outward, or downward, force ts 

· increased, the cone ts shifted and its angle ch3n?,~1 fro~ a right to an 

oblique, prohibltin~ the cone from bein~ driven into the body of ' the 
.,/1,<t..,t , 

artifact. The c.---<:>m,1:)tnat t-on of tm·1ard a~d outwar1 pressures Ch".l.n~es the 

angle of the cone until it is parallel to th~ face of the artif2ct, 

caustng the material to exceed its elastic lt~lt and detach a flake. This 

pressure flqke, or cone p~rt, has a bulb of pressure at the truncgted 

e~~of the flake. ihe ratio of lnward 'and 0utward forces control , tn 

part. the flake character. 
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Core Technique Usinr: a Cobbl.-1 8 S Raw I1;tt ~ri 8.lf, 

(1) A large ha~me rstone, rela tive in size to the dt0enstons of 

the raw rn4tert~l is us ~d as the percussor to make the first break, 

establish a working ~urface, and reduce the raw material to a usable form. 

(2)The worker then changes to a smaller ha~merstone to remove, by 

percussion, the exterior surface. Ahen the worker W4nts to remove all 

the exterior surface of a nodule, he detaches large thick curved flakes 

for they conform to the sh4pe of the nodul~ and re~ove, in one operation, 

a greater area of cortex. (3) To complete the percussion preforMin6 , 

a still smaller hanmerst0ne ts used; or, as previously mentioned, one 

v can also use a billet.!( (.Plate VIIfJ. E, e4,G). 

A blank is a usable piece of lithic □aterlal of adequate size and 

form suitable for ~aJ{:ing a stone artifa ct. Blanks can be a pl-:!ce of 

stone or u~~odified flakes and bl~des bcartng little or no waste ~aterial. 

but they must be of a stze larger than the proposed artifact and suitable 
v 

for assorted arttfact styles. 3lanks may show s ome ~odific~tl an ~ut are 

not yet to the preform stage. If the size a~d weight of the mat ~rial ts 

correct, then the wor:cer uses the material "as ts'.' to serve 8S the blank, 

and can start t he preform stage. 3ut, if the J'!latertal ts too large or 

1rregul9.r, the itregularitl9s are removed and the piece r91uced ln size 

and weight by direct percussion to an embryonic tool shape. It ".'9.Y be 

difficult for the novice to separate and dlsttn~uts~ between bl9.nks and 

preforms ·for rie C-=innot knoN the worker's inte"ld~d fl!1i.shed 0_3sign of the 

proposed artifact. The blank differs fro~ the preform 1.n tiat the 

and it is conslda rably larger than elth~r the pr ~for~ or th~ proposed 

artifact. 



16 

When an abund ~nt source of material ts ava ilable and one wishe s f .e.L.J.~ · t,t\_ ~ v,;f1 ,t., 1 /1 .n, U 1, t ~1 
to lighten the load the :rna t ,~rtal ts redu'lS 8d to a co ventent weight 

and form by ~aktn~ bl~nks \iu t t ha worker :nust aL:ays allo:·1 ~nough 

matertal in the blank for furth8r prefor~ln3 . There are sev~ral ways 

of makin,; blanks: by detach i ng flake s or blades from a core:t!l by 

designln~ the core at t~e source for future . flake ani blade renova1,
1 

or by ustng the core technique to roughly shape the mass by bl.facially 

flaking the material into an ovotd blank of the desired size and weight. 

Using the latter method simply entails ustng percussion to detach the 

cortex and the inferior parts of the materta l, l8avlng the waste flakes 

at the source~ (Plate VIIff A, sic). Then these blfactally flaked ovoid 

blanks ean be ~ade into the desired preform at t he conventence of the 

Blanking ts usu3lly done at the source of the m~terlalt,while 

preforming can be done at the quarry or at a convenient tlme and pl~ce 
. /· 

which may be sor~e distance from the material •s origin. 

The percussion core technique ls US3d to detach blade and flake 

blan'.rn from a core. Some tl!:!;~s these freshly struck flakes and blades 

a.re used as tools or, as wt th s m:1.e Hohokam points, the flakes are 

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

~hen the core technique ls used to m~~e usable blades an1 fl3.kes, 

detachm~nt ls continued until th~ core ts ~xh~usted1 
~Ju 

discarded or c.a,.n___.ae- r.iodtfi ~d into a usabl8 1 :plement. It ts safe to 

assum~ that When there was a shorta~e of CT~terlal the worker would 

modify the exh3.usted core iY1to a wedge, scraper, 2tecs_ esqulll~e, or 

some forn of tool. 3lademg.1{1ng ls a sophisticated. technique and requires 

special design of the core and. a !!lore re_flned platform prepa.ratl on than 

ls necess~ry to detach flq_kes. There are nu.'!l=rous technlques of / 
I 

.... . !IC:.ltM .<WJ) 24 • itibMAk-1% J&W kl.-# ¥.4U .J!@J J1¢.CP«)ii!f@Q. IS.C-JW ... ♦i.M.4t4J4.4 Et!f~ ~ .,. ,,~...., ¥:-◄¥% .. • R!fl!M\i ,? W#&i!i¥·@4¼S. o:a u:e;;a Q#_,£ ,4RAAA.1Wh. i .-. ~.w&.;:;, 2y;;uueetuw,u;.w .w.e: .as 



detaching flqlrns and blad~s fro '.il a cor3, but this p9.p~r will only 

be concerned ~-.,i th trie · technique applying to Hohokam. 

FLA KR BLArECS tJ 

l.'l 

Using flakes as blanks ls an econornlcal method of utlllzing 

material. A sinsle core m~y furnish as m~ny as a hundred blanks for 

small pointit whereas the core tool m~thod uses a mass of material to 
) 

produce a stnsle point. Flake blanks are selected for their straight-

ness and formi,and the proposed artifact ts generally oriented 

longitudinally but, occasionally, transversely to the flake. Generally, 
I 

they must, of necessity, be slightly thlcker, longer, and wlder than the 

proposed point. 

Large thick fla~es can be used as blanks (Plate VIIf~A) but, if 

they are too lrre~ular, they are reduced in weight and size to the 

desired form • .Simple direct free-hand percussion ls us9d to remove the 

large bulbar p:1rt and for some preli:CTinary strale;htenlne;. A medium soft 

hamm~rstone, or a 11" X 12" antler billet is a satlsf3.ctory percu-"sor, 

for the weight of the blank ls suffictent to prohibit 1ts beln~ projected 

by the blow. ·ro remoYe the curve frO!'l the d ts tal end, blows are struck 

on the end fro~ the dorsal toward the ventral stde of the fl8.ke and the 

force ts directed toward the proxi:nal end (bulbar part)~{~~~' 

Fl3kes are remove1 fro~ the blank 1n this manner until the ventral 

surface 1s flat from the distal end to midway of the flake. 

The flake is then turned end-for-end an::l the bulbar p9.rt on the , 
. ~:fef£1f 

ventral side ls re~oved. To d-0 this, a platfor~ mus~ be _estabJlshedA~ · 

d~ne by strlklng ~n the ventral surface to~ard the dorsnl to 

f 

remove one _corner at the· base of the flake 
- ~ 

on the corner of the fl3.lrnAwi'ilch is used as the platforl'!I to strlke off 

leaves a beveled edge 



V ,, --\ -" .,\ 
the bulbar swelling on the ~ slde at the proxir1-::1l end. 

Generally, after one or two flakes have been removed ln t~ls mann~r 

fror.i the ventral side at the base, and the dtstRl ~nd ha.9 been :•rorked 
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as previously descrtbed, the flake blank will be sufficiently stratght. 

If the blank - flake - is thick enough, it can be made sufficiently 

straight during the blanking and prefor~lng to result tn a co~pletcd 

artifact which will be bl-convex. If the flake ts too thin, the 

artifact will be plane-convex. 

Sor.ie flakes are intentionally designed by the worker to be larger 

and wider at the distal end than at the proxl~al end. These are stde

struck fla lrns. These flakes are r.:iore deslrable as blanks because of t11•3i!' 

strai~htness and the lack of strains nor~ally prasent tn long fl3 kes and 

blades, due to their flexing during manufacture. Side-struck flg_J.~~s 

are re~oved by dtrect percusst~n fro~ the plane surface of a rectangular 

core~ The flake is detached with the rlght angle edge of the distal e~d 

of the core adh~rln~ to; and beconln~ part of, the distal end of the 

flake. These sp.~clallzed flak~s resemble, ln outlin3. th9 hi s h button 
- 0 ~"' ~-\: ~ 

shoe - the bulb of force being at the :3-nkle part~, ~ --c( 

Another style of flake blanlc ls obtain:;d by detaching fhi.kes frorr: 

the mass by using percussion wlth rest. The mass ts held in place by the 

left hand but rested on either a wooden block or a padded anvil stone • 
./J.~l(~,S-

Thls produces srn~ll~r -f-1:::-,as but elir.iinates much of the curve from the 

ventral surf~ce. After d~t~chment, this flake blank ts further 

straiehtened by usin~ a ha!'l!!lerstone and direct P=rcusslon to renove the 

bulbar part and the curved distal ~r.d, as previously d~scribed. But the 

blll~t, or ha!!ll!lerstone, must be swun3 wlth consi:ierqble velocity to over

co~e the lack of inertia of the flake and prevent its movement ~ith the 

blow. The slow blow allows the flake to move with the blow, but the 

htgn speed blow . ts delivered befor9 rnver'.].ent of th•~ flai,e can be of ~ny 

conse1,uence. 



If the flake ls of vitreous materl~l and has the proper dl~~nstons, 

1t can serve as a blank, or preform, without !!lodtflcatlcn. If the 

ultimate result is a small potnt, then tt ts entirely posslbl~ to 
X . . '(flo.J.e 

el1mtn:lte tha preforming stase, use the flgke as ts~, and~ the 

enttre artifact by pressure alone. Ho;1ever, reducing the rou.3h piece to 

the finished artifact by pressure alone requires a greater output of 

energy than when the worker uses percussion to remove ~urplus ngtertal. 

;

,,,,---, A blade is a specialtzed flake with parallel or sub-parallel lqteral. 

edges; the length being equal to, or more than, twice the width. Cross 
4 -C-~0-'4' :,,J>.\.o..." ':)-.I. \'l--\...-( ......... '\-.L\o....y-

i s~ct tons are plano-convex. trtan ~11 ] s te, sub-trLa.?4.g.u..1-aA;e , rectangular, 

apezotdal, 8.nd those wt th more than two crests or ridges. The more 

ptcal ts trapezoidal. 0 ,J\_ ~~~ c:9-o ·rs.,__\ -~:ldle \.t.x~ J \'.le.ct.."'(' ~4x. cc,.co...Y<:. 

...,.. 0 ...,:: 0 ~ ......,.e \wa
1 

o-Y- "fV\OY-~ ,ay~\11°'-'- 5 \:>\o..&e '('"~v,ru:iva\~, 
~0---- '('~ ~, I .., .. I I 

Bladema1{ing is the most effictent way of utilizin7 the raw 

material for blanks. When good quality material is scarce, bl3des represe! 

a frugal and ec8nooic means of conserving stone. Blades cgn also serve a 

dual purpose. They may be used freshly struck from the core as ?;Ood · 

cutting irnpl9□ents and, when dulled, they may be modified into proj~ctlle 

points. As previously stated, blades lack strength and are considerably 

weaker than thick flakes or blanks made by the co~e technique. Also, 

the on~ or :nore longltud.tnal ridges on the dorsal sid.e resultln~ from 

previous blade re:noval weslcens the blade. .:!tit; tthe margins of t~ese ridges, 

th~re are USU':l.lly characteristic minute fissures ·which act as a sc-,ring 

a?;ent~~ much the sane as when glR.ss ls scor3d wt th a glass cutter. 

These fl~sures and crests of the rtdges cause the bl9de to be weak~ned 

1f pressure or percussion force ts induced to the ventr4l slrte of t~e 

blade. Therefore, the blade ls strengthened by ramo~tn ~ th~ dors~l 

surface by pressure retouchin3 fro:n the ventral to the dorsal surface 

caustn~ the blade to be plane-convex in transverse section. If the 
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blade ts l a r3e enough, . its latera l margins mey be turned: then both 

faces the dorsal and ventral stdes - of the blade can ~e retouched 

and the transverse section wtll be bl-convex. 

A blade large enou~h to serve as a blank for a projectile point 

can be re-moved. fror.i a core by either simple direct percussion\•',. 1n1ir~ct 
/ '..; 

percussionx
1

or a combination of pressure and percussion. The blade must 

exceed the length, width, and thickness of the proposed artifact. If 

properly designed, it has the outline of the proposed point, thereby 

requiring a minimum of flakin~ for its co~pletlon. 

The core tool technique is used to reduce the mass to a sln~le 

finished artifact. When the rough material is a nodule, cobble, natural 

slab, or a thick flake, ~he percussion core tool technique 1s us~d to 

remo~re unwanted and surplus mqterial and ultim'.:l.tely obtain a sin~le 

finished artifact from the inner portion of the mass. Here the core 

technique tnvolves reducing the raw mntertal by dtrect percussion: first 

by roughly blankin~ the cobble'{) then preforming the blan1<,t,and finally 

pressure flaking the preform 1.nto the completed arti~3ct. In thts case, 
~ 

the core - or nuoei,1- ts the tool whereas, in blademaking, the core 1.s 

the discard. Generally, this tachnique ts considered wasteful an~ ts used 

only when an abund~rnce of material ts ava1.lable. The term "c or-~ tool" 

can present a _ proble~ of definition because all flaked t~ple~ents become 

cores. Final def1.ntt1.on oust depend on examination to determt~e the 

·ultimate intention of the worker. The core tool technique should not 

be confused ·,rt th the cor~ technique of detachtn;; blades and flakes from 

a core, for th~ 1ebitage fl~kes fro~ the core tool ~anufacture ~R Y o~ m~y 
I 

not be usable. Unless there ts~ shorta~e of ~Btertal, the worker 

g~nerally mak~s no attempt to detach usable flakes during thls proc~~s. 



21 

For almost all fl1ntknap p1ne, a low seat ts deslrable for 1t has 

the advantage of rats_tng the posterior above the level of the feet and 

enables the worker to use the thighs and knees for support. i hen doing 

percussion work, and for tncr9ased leve rage during pressure work, the 

left knee or the top of the thigh ts used as a support for the wrist 

of the left hand holding the objective piece. The seated positio~ also 

perm1 ts the worJcer to use the right thigh as a fulcrum and hinge for the 

rtght · elbow, thereby increasing the accuracy of the blow. Also, as the 

blow ts struck, the knees may be gradually brou~ht together to increase 

the accuracy of the psrcussor•s contact and deliver the blow at the 

correct angle to a predetermined point on the platforn of the objective 

piece. Stnce flakes are always removed fro;.1 the obscure side of the 

artifact, the fingers of the left hand are continually examinin$ the 

surface to properly align the blow of the p3rcussor with a rldge. This 

ts true of the left hand fingers whether one is !!laking blanks, preforming. 

or flnishing. 

Method ll 1 

· Using the above descri~ed positton and method of striking, an 

~Jnttlal flake is detached from one end of the cobble by striking with a 

hard hanmerstone at a low angle. Then the cobble is turned ~n~ the 

second blow delivered on the plane surface left by the detach2d rlake\, 

and so on around the perimeter of the cobble. As the biow ts struck on 
) 

the margin of the objective piece, the left hand involunta.rily r~spond.s 

to the subjected force of the percussor, causing the left hand to roll 

the objective piece upward, synchronizing the blow with the point of 

contact. - This involuntary response and synchronization ts acquired and 

developed only by continual practice. , The worker. ts usually uni:nrare of 

these ~uscular motor responses, much like the blinking of th9 eye. This 

manner of striking and rolltne; the left hand d~taches strongly curved 



flakes from the altern~te marglns and"- thereforeA removes all of the 

O! ~g~nal surface. It also eliminates the need to prepRre lndlvtdual 

plgtforms. Por, by turning the cobble and alternating the fla k~ re~oval, 

the plane surfa ce 13ft by the previously d9tached fl3ke serv~s as the 

platform for the next_ flake re :'.l oval. 

These flakes are characterized by accentuated bulbs of percusston, 

wide platforms, and a small semicircular scar on the ventral side of the 

platform part. The dorsal side of th,~ flake will usually retain a 

portion of the exterior surface and the ventral itde wlll be strong ly 
MC/ s 

curvedx~latera l edg~f flssure~f~ a nd strong compressi on rings and 
' J, I 

eralllure flake scars are co!!llllon on the bulbar part. These flakes are 
-

rapidly expanding and, due to the irregular exterior of the orig inal 

material, they will lack any uniformity of size and shape. But, when 

flatter flakes are desired, the roll of tha left hand ls prevented by 

hq~ding it tight against the inside of the left thigh. 

Th~ next series of flakes will be detache~ around the peri~eter of 
~ -t./i "'I I', 1<J' "I -

the piece by delivering the blows~ into the body of the blank to thin and 

reduce it in wei ght and size. This reduces t he material to a suttable 

blank and :D.9.kes tt ready for preforming. f'la~es detach3d by this 

technique will have less curve than the cortex flakes. 

d J.J.2 Methe :c 

The first step of making a core t 0ol from a cobble ls to remove 

opposite ends .of the cobble by strikin~ at~ low angle wlth a hard 

hamrn~rstone. First one end of the cobble ls renoved, then t he cobble ls 

reversed and a s lmi lar fla:i::e re rrr oved from the opposite end a!ld oppos 1 te 

side. This produces a fla ke scar surface w~lch can be used as a pl~tfor~ 

contact area to ~ake a bifacial and bi-dlrecttonal core. The core will 

be tabular wt th fla ':<es rea oved fro,:i. the lon5 axis and on both f:ices and 
I 

not around the perlneter as in Method // 1. The detached fl9.kes m:i~r be use d 

P.4S,( .,..-4Jt§_§SQ,lPJU.& .«• ... ww.~=t ... in .AU!,,..:ZSM ._$4?, (WJ . I Z54Yi WiXWWW . . AS& E - w 



ror cert~tn tools to perform varlous functlons Nlth little or no 

~odtftcatton. Por example: the prt~~ry flg kes re~ove1 fro~ e~ch end 

of the cobble can readlly be adapted for strone;ly curved end scrap-3rs 
G~ 

simply by turntng the ma.rg~~ the distal end of the fla1rn. The next 

two longitudln9.l detached flq J,:3s w1.ll be long, exp~ndtns , and. flRt and 

are well suited for untfaclal cuttlng 1.mplements or stde scrapers. The 

next ·four longttudlnal elongated flakes wlll retain cortex backlng on 

one margin and h~ve a sharp cutttng edge on the other m~~gtn. These 

can be used as backed knives without any modtftcatton. The balance of 

the elongated fla1ces, or blades, .can serve as blanks for proj~cti.le 

points or as unmodtfted cutting t~plements. Jhen the edge dulls, they 

may be resharp~ned by pr~ssure retouch, or they can be further altered 

into projectile points. 

After a flake, or blade, is detached from the core a s11.ght over

hang from the bulbar scar is left and two ridges are established on the 

core. This overhang, or lip, must be renoved to re-ali 0n the platform 

either above a single ridge or between the two ridges which have resulted 

from previous flake removal~• Ridges limit the expanding of the flalc~. 

If the platfor"!"!! ls between two ridge~, the flaxe will be wide and 

trapezoidal tn section; if the platfor~ is above the single rldge, the 

flake will be narrow and tria.ngulk ln section. If the surface of the 

core is plane a!ld devoid of rtd.ses, a conchoidal, rapidly expand l ng 

fl~ke will resuit. In order to control the dimension of the flake, the 

worker_nust preco~celve and plan the surface of the workin~ faca of th~ 

artifact, or core, prior to re;novin,1 a fla;.ce. 

After the cobble has been thinned by the re:noval of bi-directional 

and bi-facial flakes and blades lo~3 itudinally, the lateral ~~rgtns are 

re~oved tn ~uch the same manner as descrl~ed in Method # 1 until a blank 

ls for~ed. This method of reducing a cobble to a bla!lk per~lts the 

worker more usable fl~kes tf he prepares tndlvtdual platforms for 
\ 

~.1tqchln~ bl~des or s n~ ciqllz ~d 9lon~~tad flak~s. 
"!.-FU:. Y--??,«P }*-}* )utt O ·· . \ ea .__l?,.:}·®i-"!'-.f½l!..5• ™!:'' . .9..-,;s.:@ft.t...,...~ t◄ ?>:;•. *A.t""'!Sf.At-·:-,,,_Etf!Mwr,, > P. J?,,&ne_.;1;9sc:-t,~•-u . .. _.-=t.tt94.W:¥.4SPRttM.+-.4&.JW.:.Ww~AW .. w -• ... &www.».m ~a 2 ,u; •. .w:,. :.i. ~ 
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A. - Ct 
A pr~form ls dertved. from a bl!;l.nk {Plate vrrt,d,G,?) and. is an 

essential sta3e of tool manufacture. It is an unfinish~d, unused, 

contemplated form of the proposed artifact - larger than and without the 

reflnement of the completed tool. Preforms (Plate VIIf ?) are made by 

dlrect percussion and are characterized by thtck, irregular edges showing 

no pressure retouch or use flakes~jhavc deep bulbar scarsx
1

i:ind no means 

of hafting. The term. "preform" is used to denote an early stage of flaked. 

1mplem~nt manufacture and should not be confused with the term "blank". 

In the case of the long barbed Hohokam points, preforms must be 

destgned to produce a completed artifact which ts long and narrow. If 

the polnt is to be made by the core tool technique, t~~n the mass must 
'7 A-G-f ~ A"f-\3 

be preforr:ied to a long narrow sh~pe,~ (l49:-ta VIII, Yr~• )0 If a flake or 

blade ls used as the blank, then the work~r must mentally ori8nt the 

artl.fact within the blank to ultim9.tely preform the flake into the 

approximate shape of the fintshed art if act. i-iaturally, all preforms 

must be slightly larger than the finished piece. 

I flrst used the t ,~rm "pref orma at the Western Ty~~olos y Conference. 

Idaho State University, Pocatello, Idaho, 1962 and had derlve-:1.. t 1 is word 

from one used by dealers in precious stones. The . j~~'l'elry tr::1.de r3f9rs to 

stones which 9re rough-sroun1 1.nto various for:ns, prior to fac':!ttnp; and 

flnal poll.sh <:tS "prefor:l'!s". In archaeology, the term denotes a st9.ge of 

·~ artlract :1::lnu'fa.cture n•Jt sult".lble or intended to be a functional tool. 
. ~ . 

~· Unfinished ~ to an ~ rgency, or lac1{ of weapons an? tools 1 ~h~re may · 
(,\,': ,-\.('I ~ C:' 

have been occastons when the aboriginal used a preform 1!or a f~l 

purpose. In t~is ca.se, the preform is no lon:;er just a pr9for:1, but has 

b~come . a functional 1. r.:pl~'nent s hOiiin6 use. ::;enerally, . pr~ f or:1s . g,re co"!lmoh 

to areas where raw mater1.al must be transported som .. 3 distance - for pre

forming reduces the bulk a~d saves transporttrig quanttttes of rou~h, 

imperfect and inferior ~aterial and waste flakes. when carried a lon~ 
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distance, preforms often show sig ns of belng abraded on all surfaces, 

probably the result of one preform rubbl.n~ agg_inst the other. T:1ese 

no hard and fast rule or nandatory t echnt~ue of roughing out a preform. 

The general tdea ts to systematically reduc9 and thln the mass to a 

desired welght and shape which will conforn to the pro posed pressure 

work required to produce the finished artifact. 3ut preforming is not a 

haphazard art, and the re~oval of each fl a k~ must b~ consid.ered and 

evaluated to conform with t he changes in surface char<ctcter which occur 

as flaking progresses. ?reforming debit~ge fl~kes will lack unt~ormity, 

have large platform areas and well-defined bulbs of perc11ssion. 

The a~ount of force required to detach flakes is rela tive to the 

size of the percussor, the velocity of tha blow, a~d tha desired 
I 

dimensions of the fracture. The proximity of t he blow to the leading 

edge will V'.3.ry the intensity of the required f 9rce. If the blow is 

delivered n ·;.3.r the leading edge, tha forc ~ ntshed. and a thin flake 
': 

detached; if the i~pact ls away or inward fron the laadln~ ed ge, the 

force ~ust be increas ed and a thick flake is rem0ved. The seasoned 

expericenter obtains a sense of ~reel" and can adjust to the 

lrregulariti~s of the stone and t!-le point of in.pact. · 'l'here ts no sub

stitute for practice. 

Direct p3rcussion flak ing of flint-li ke mate rials cqn be co~pnred 

to a ga~e of billiards. In t his ga~e, the a ~ount of force v~rles and no 

two shots '.:ire made 9.t ex:.1.ctly t l1e saJ.:Ie ang le. The s a rrre ts true in 

shaping a piece of irregular llthic r:iaterlal into a preform. Col!leare the 

cue ball to the percussor and th~ ball bein~ struck to the ltthlc ~Rt8rlal 



26 

betng worked. Th'1 amount of force is relative to the velocity of 

the proj~cted ball and is constantly chan~ing in ~uch the sa~e way as 

one must chan?,"e tile amount of force of the pcrcussor when r~~ovin~ 

fla1tes of various s tzes. The angle at which the c11e ball strU-:--~s the 

target ball controls the direction 1.n which the ball ts projected and 

1s comparable to the angle at which the percussor strUr~s the objective 

piece to detach a flake at a certain angle. 

Consider the matter of depleting force. The angles of force may 

be illustrated but there 1.s no way, in flint1mapp1.n-;, to measure the 

foot-pounds of force or the 1.nterval of contact of di.versified per

cussors on the objectlve p1.ece. Diagram sketches depleting each and 

every p3rcuss1.on l!!Otion and all the factors dependent on the nature of 

llt~lc m9terials - lmperfecttons, miscalculat1ons. changes of an~les of 

force - would become so cu..~oersom'!,. that the lllustrati ons would be 

practically usel0ss. It behooves the student who ts serious about 

learning the fundamentals and reftneMents of stone tool ~anufacture to 

practice and .experiment. 

J 
To correctly use a percussor, one must/\ (1) ·p,~velop rrreq,t strtktng 

b 
accuracy, (2) ~e ~ble to relate the proposed frgcture area to th9 -stze 

,~ 
and velocity of th.e percussor, (J) J:Joordinat~ both the ans;le of the blow 

and llght of the p~rcussor with the angle of the olatt'orm .• 

(4) curvaturex or str3.ightness X of the pg,th of flight 

of the percussor deter~1.nes\/ ln part ( the curvature or stralght>'!ess of the 
j' / ,, \ 

,;:~ 

flake, (5) Determine the a~ourit of inertta of the preform with or 

without :the sup ,,ort. The anount of resistance or yteld of the objective 

~ 6 "; piece ,-1ill det~r~ine
1
'- to P- . degree~~ the interval of contact. ( ) ,-he 

• ' 

~ou~s ts t q'.'ce or y i_e ld of . the ~e rc,µs s 0r .wt 11 deter"! l se the tl.J'~ or 

interval of contact between the percussor and the objectlve ptece. The 
' 

softer t~e p9rcussor, the longer will be the tnterv9l of contqct w~1ch 

wtll lessen the force and reduce the shock. 



Method j 1 

The billet, or h3mmerstone, used for preforming ls desl gned wlth a 

rounded working end to permit e reatar striking tole rance of the edge. 

Also, the rounded end g ives the percussor a greater area of contact 

surface and, therefore, a glancing blow can be delivered to the ed;e 

without strUctns too far into the body of the preform. 'I'he toL~rance 

of the blow is the distance of the tangent of the arc of the rounded edge 

of the p3rcussor. For precision flakin~. the rounded-end billet, or 

hanmerstone, has a distinct advanta~e over the discoldal hammerstone -

for the flatter dlscoldal surface limits the width of the cont~ct area 

between the percussor and the objective piece. 

The seated position of the worker is the same as descrtbe1 under 

blanks, but the preform can be held freehand, or placed on eit her t~e 

outside or the inside of the laft thigh which has been padded with severa1 

lay9rs of leather or hide. The left hand loosely holds the blank by one 

1narg1.n w1. th the work1.ns margin sup9orted by the t '.'libh but exposed for 

percuss1.on contact. 

All 1.rregularittes must be re.•1oved, the blank stra l ::;htened . thinned. 

narrowed, and. roughly shap~d 1.nt0 the form of the proposed artifact. The 

irregular p9rts are removed by preparln~ platforms on both the l a teral 

margins 1!1 11.ne with rid0 es left from flake sea.rs resulting fro!:!: the 

"blanking" stage. Should the irregularity be massive, the edge is beveled 

(turned) and then an abrasive ~tone ts used to ~rlnd and s11. ~htly round 

the platfor"1. part of t he adge to 1:J.a)rn it stron£; er and more r es lsta.nt to 

crushing. If the irregularity ls less massive, then the platfor~ ts 

beveled (edge turned) by i:e :.:10•1in :5 s nall s hort percussi on fla l(.:!S 
I 

f r om t he 
I 

margins in a direction OP :✓ osite tha t 1.n which the proposed thinnlng- and 

formlns flake will be detached. ihen. by percussion, very sna ll s~ort 

!'lll ,.,)J@!i◄f.ff%5<:t~ .. f!-4J#§t .. ·lr..P.#&.R) JiYtAWfU?SilS','Wk«lffS1JKWWW 4$ >.Wii2W M W◄WWWS::¾2LL ,- . C::J9ii';1W 
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flake. This ortents the lon~ axis of the proposed thtnntng and 

formtng flake and eltmtnates Rny ov~rhan5. However. the bevel:3d 

platform (turn~d edge) ts more vulnerable to collapse lf the overhang 

1s not removed. 

Platforms may ba prepared tndlvldually by beveltng (turning the 

edge) and/or grinQtngr,or they may be prepared along both margins 

around the partmeter. Personally, I prefer the latter method, for th~ 

prtor and complete platform prcpar-8.tton allmrs the worker to gauge the 

tntenstty of the blow, keep the rhythm untform, and detach flakes without 

pause or interruption. 

To reduce br9akage caused by shoc1r, thtnntng ts started on the 

platforms at the distal end of the blank. The percussor ts directad tn 

a straight line to the platform, but at slightly less than a right angle 

to the long axis and angling tm·mrd the gravttational center of the 

objective piece. The strtl,:tng angle will vary accordi!'lg to the desired 

thlnness of the preforming. ihe thinner the prGform, the flattsr the 

strtking angle; the thlcker the preform, the ste~per the striking angle. 

The lntenstty of the blow ts predetermined by the arttftcer who gauges 

the force by the size of the area to be fr~ctured. Determtntng the 

necessary amount of force,:. requires much pra.ct tee and a knm-rledge of the 

material being wvrked. After considerable practice, one develops a feel 

and coordination . of the muscular motor h~blts and becbnes keenly aware 

of the sound.s made by successful fla lrn re:o.oval. The ears are nearly as 

important ~s the eyes wnen fracturtn~ stone. The prop~r ~lign~ent or force 

wtth the objective piece causes distinctive sound vibrations. Much 

consideration of material and concentration ts requlrei during flint~n~pptng 

and conversation ts dtfficult during thts part of the exp~rl~ent. 

After each fla.1:e ts detach~d, the flalrn scar ts exai1lned to allow 

for any requtred adjustment in the 31D.OUnt of force anri to detl3rmtn~ tr tt 

ts nece~sary to change th3 angle of both the blow an~ th~ obj~cttv~ piece. 
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After the preform has been thinned fro~ the tip (distal end) 

Approxtmat~ly one quarter the lensth of the blank, then the bsse ts 

thinned. The end of the preform ts ~eversed and the worker starts at 

the base and works along the lateral margtn tn t~ts same manner until 

the trregul~r surfac~ has been removed and thinning has lnters9cted 

the previous work. Then the artifact is turned and the same platform 

preparation and flaking done on the other lateral margin and on both 

faces. This process :ci9.y have to b3 repeated several ttmas ber'ore the 

preform ts ready for pressure flaking. But, to provide addittonal 

strength, the preform must be left wider ~t the mid-section. 

As the preform becomes increasingly smaller, thinning and forming 

.,, flakes detached fro'J. the margins D.ust be reduced in size;( 
1 
for the greater 

force necessary to detach larger flakes - or a fortuitous blow - wlll 

cause the prefor~ to break. The percussion blo~ transmits shock waves 

betw~•:rn the· ttp and base and, unless this s~ock 1.s properly d 9.11pened, 

the ~nd oppostte that recelvtng the force will fractura. Shock is 

dampened by resttng the end be1.ng worked on the padrled thtgh and 

d1rectl~g the force of the blow toward the gravitational c9ntar of the 

preform. 

When a.11 irregularities are removed fro ~ both faces and . the 

lateral margins are made acute and regul~r. then t~e edges must be 

strengthened. Thts is not always necessary when working siliceous stone, 

but is essential with vitreous 111aterials to prevent pl9.tfor1Ts from crush

ing and the flakes from hinging or step-frqcturlng durtn;~ th~ next stage 

of percussion flnishin~. One method of strengthentn~ ts t0 ftrst t~rn 
c~) . 0 

the edge an1 then grind and slt~htly raund the edge with an abrasive 

stone. 

• 
At thfs stage, a smaller bill3t 1s substituted for the lar:J'.'3r one 

which ws~ n~eded for the initial thtnntng, ~nd the strtktn1 p~tt~rn is 

changed. Th~ blow ls now dellvered in an arc-like motion to d9tach fl3 ke s 
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wh1.ch curva ov~r the surface of the preform. The stze of the flqkes 

are governed by the style of tr1e platform, the angle of the blow, 

intensity of force, and the amount of contact surface on the nRrgln. 

The surface of the artifact controls the form of the fl~ke - for 

example, a plane surface produces an expanding flake a~d the ridged 

surface will detach an elongated flake. 

Hoholcam. points encomp3.ss numerous forri1s, stylistic variat tons and 

techniques. The long, narrow, serrated or barbed styles are the most 

elaborate. These intricate styles range ln len~th from one to four 

inches Hl--±en~;-t-h and, therefore, the preforms must necess?..rily be longer 

and narrower than other po1.nts of this size to allm·r for barbing and 

serrating. The sides, or later~l margins, must be reduced with 

considerable care to retain the preform shape of the proposed artifact. 

The narrower th~ preform becomes, the ·more vuln3rable it ts to breakage 

and, therefore, the worker :r:ust decrease the size of the detl:lch~d flakes 

and space them closer together to prevent fracturing the piece. 

Method# 2, Hand-Holdlni;,, Sup-oorted on Inside of Left Thi.rh.t. 

Another method of percussion preforr.ilng 1.s to holri th~ blank 

transversely across the inside of the ftn~ers of the left hand, wlth the 

back of the h~nd resting on the lnstde of the left thigh. The tip of the 

middle fingi'!r ls placed on the obscure side of the blank at the intended 

point of impact and to denote the ridge which will guide the flake 

across the obscure face of th '.~ blank. After e;?.ch blow, the middle finger 

1s relaxed and the detached flake dropp~d before another blow 1.s struck. 

It ls often necessary td flake th~ entire surface several tl~3s before 

the preform assuines t !1e desired for!'!!. I 
/ 

Aftar the f1.rst large .1.rregula.rtttes are removed a.nd the preform 

strqightened as in ~ethod ,1, the edge ts prepared for the next series 

of fl!3.ke removal. E<ige beveling can be <l.one by an alternate technique 
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of t.urnlng the m::irgin.- The ed.r;e of the preform ts pressed lnwe.rd 

against the edge of a smooth anvil stone at rlght angles to the f~ce of 

the proposed ~rtlfact. 

then the edge ts rubbed 

When the bevel ls approximately at a 45° an~le, 
. ~ i. -tk,_; Onv.,,...;p~,~ 

forward and backwar~ rn a cutting motlon to 

remove any sharp, weak ed.~es. After e9Ch mar3in has been flaked, the 

edge must be re-prepared for platform purposes in order to fl~ke the 

opposite side fr:im the oppos l te margin. l 'he blank ls p3rcuss ton fla l:ed 

blfaclglly and bilaterally in this manner untll it ts preformed into 

the proposed shape of the finished polnt. 

The percussion tool US9d in these axpartments was a section of 

antler with the and rounded to transmit sufficient force to the 

marginal platform to detach a flalrn of the desired di!nenston without 

pre~aturely breaking the preform. Antler is sem1-yleldlng and, there-

v fore, prevent~ platform crushing of the brittle obsidian being worked. 

y.J1t\J~"'- ci 
:.,.,-· \foll-ding the antler percussor with the proper velocity is a 

L,,-
. °"-~ 

mant.pulitive ,mart which is difficult to describe. Proficiency of use 

can only be attained by long practice)and the trial and error m~thod. 

The percussor is directed at less than right angles to deliver a 

glancing blmr to the edge. At the instant of co!ltact, the p~rcussor 

1s dlrected inward and the full impact of the blm-; delivered to the 

platform. This prevents the percussor fron rlccochetin~ and 

slmultaneously removes a flake from. the obscure side of the artif=1.ct. 

Thls ts continued around the pertneter of the preform until all 

lrreg~larities and iraperfections are deleted - for these are difficult 

to overcome i•1l th the final pressure technique. Considerable control of 

all factors (velocity, direction of force, angle of force, ~n3le of the 

objective _piece, area to be frsctured, point of contact) must be 

exercised to termin~te the flal::e ln a fe-=ither e1~e r·:1.ther than p3rT!l.i tting 

a step or hln~e fracture. 



Hand ] old. 1.n ?; \·:tthout :-=l uDn~rt '(. 

When one beco::'.les- as skilled at freehand percusston work as Dr. 
\ 

Francois 3ordes, the n the thigh support ma y be eliminated and the 

preform successfully ma.de by freehand pe rcussion. However, this takes 

7 - great skill and keen jude1ment and should not be tried by the novice. 

.... -

The worker may either stand or sit for this work and the only 

support of the artifact is the fingers of the left hand. The percussion 

tool can be elther a hammerstone or an antler billet v1ith a rounded work

in~ end. There are several ways of holdln~ the preform, dependi~g on 

the surface condition of the bla nk and on whether one is striking the 

tip, base, or marg ins of the piece. In each cg,se, the part being worked 

would have to be left exposed for striking. 

One method is to support the piece lengthwis-= on the slie htly 

curled flngers of the left hand with the lniex finge r supportins one 

end 6f the piece and the thumb exertt ng slight pressure on top of the 

preform to prevent movament • ~ ~ 1he middle finge r sli ghtly prot"udas from 

the lateral margin of t h~ preform, but ls ln line with the ridge on the 

obscure side where . the ,blmr will qe ~tr~ Jr a qd the flake deta ched. 
/1>'1 ~~" ~. ' r~ - * ~t'y 

manner of holdin£y ts . ase~A~ -coilateral fla king and ~ thtnntns . 
-~~.At..tr ~ ' _,,. ~ 

· The percusior strikes a glancing blow on tha nargin of the blank 
~ 

I/ at the tlp of the prot,p.:Hns finger.~, 'I'h ls ls not as foolhsrdy 9.S it -:nay 

seem, for the finge r ts r~laxed an1 will ~ove out of the pa th of fli3ht 

before the percussor m~kes contact. Care should be exe rcised in hol11ng 

the prefer~, for the support of the left hand acts as a fulcrum and the -blow causes the distal end of the prefers to flip upward an?t~ possibly, 

to break. 

Blows 9.re delivered with sufficient velocit_v to detach the fl'l'.;:es. 

The amount of velocity will depend on the type and r~slstance of the 
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material heing worked and the size of flakes detached. Stnce the 

size, condt ti on, and ·ma.t'9rlal of the blan:{ 1s always vartabl·~, there 

1s really no way to expla in here the amount of velocit y needed a~d one 

can only exp~rl:n,3nt under various c -:mdl t 1 ons to deterr'.l l:1e the necessary 

force. 

Flakes are detachad on the obscure side and fall bet~1een the first 

and second fingers which are spread apart. When the hand ts unprotected 
I 

by the glove or pad, this spreading helps reduce injury t0 the hand. 

Padding or gloves are not desirqble, for the bare fin s ers · are more 

sensitive for constantly feelin; the surface to determlne the ridge to 

guide and control the flak ing. Gen~rally, viewers of a de~onstra tton 
,N l '! \ :\ ; "' ~\ 

concentrate t"leir attention on the we-l-JA.irtg of the percussor by the 

right hand and the action of the left hand goes unnoticed. However, 

high speed photography shows that t~e fin~ers of the left hand are 

constantly l.n motion examining the obscure surface of the artifact 

during flake removal. .1.•'or this reason, the left hand becomes more 

fatigued than the right. 

After each blow, one must check a nd see 1 f the fla '.rn ts d~ts.ched 

and allow t t to drop fro!Il the hand. ~Ihen one beco-;nJs s }{tlled, then he 

wtll know by feel and sound. if detach!rlent ls complete 4nd will 

automatically dro p the flake without inspection. But tf a second blow 

were delivered with the flake still in the hand, then lt would be driven 

into the hand; or, c..;hen the parcussor was re-positioned for a new blow, 

the upswing could d.rive the flake into the face or eye, or other severe 

injury could result. Only by continual practice can one become 

proficient in the use of the ham.!!lerstone~ or bill8t{)beco~e familiar 
I 

wtth materials; develop accurac~)and,( nost t~portant, learn to c ontr&l 
) . / 

the angles of delivered forces and the many diverse forces involved. 
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Generally, flaking ts started at tha base of the preform where 

the flakes will be the largest and consequently the fr~cture area 

greater. The percusston blow ls deltver ~d to angle the flakes toward 

the gravitational center of the preform. As flaking progresses toward 

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

F1vE 
There are ~r m~thods of determinin!! the order of flake r •~nioval 

durin~ preforming: 

(1) Flakes are detached from ona margin fro~ the base to the tlp, 

terminating the flakes by feath3rlng ~t the median line to thin one-half 

or one face. Then the preform ls turned and worked from the base to the 

ttp on the op ~osite margin, detachin~ flskes fro~ one-half of th3 
. rJ 

opposite face. i-ie now have a prefor:ri. thtnn,ed1\on.=-half of 

opposite margins. Then the artifact is reversed end-for-end, and 

flaking begun at the tip toward the base wit~ the detached flakes 

fro!!l 

meetl.r.g and lntersecttng those removed from the oppostte :nargin. Then 

the pr<::!for:r.i ls turned and the sa:ne technique ap~lied on the opposite 

face from t'lie tip to the h."l.se until both surfaces of the prefor1=1 are 

flaked. 

(2) The worker can flake one-half of the face or the preform by 

det'3.chi!1e fL:i!:::es from one rr.argin fro;:1 the base to the tip. Then the 

preform is reversed and flakl~g continued from the tip to the base, 

detaching fl~kes from the opposite face but the same margin. Je now have ,pv . 
a . prefor!Il thinned;< one~half of both faces from one margin • . Then the 

preform ts turned and the same technique applied 0n the opposite margin 

fr~m base to tip and tip to b:.'"lse -;.;1th the flakes l!leettng and intersecting 

previously detached flakes. ,~ 
v- (3) &r ~laki~g can be from base to ttp on one ~~rgin; then the 

{ . 

/ 
I 

artifqct turned an1 flaked from tlp t0 b9se on t~e sa~e face but an the 

opposite !!1:3.rgln.. ~-Je now have a prefo-rm ~\"lth on~ fac~ thinned. Thls 

procedure is then repeated on the opposite face. 
/ 
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(4) ,~ < f YR the worker may alternately thin one face be ore pro-

ceedin.i; to the second -face. A flgke ls detached (r::,m on~ margtn then• 

after eqch fl8.1{e rernov?.l, the:! piece 1s rotated and a flsJre detB.ched fron! 

th9 opposite ~arg1n but on the sa~e face. rhts technique 1s continued 

from the b3.se to th9 tlp, having each flake intersect the flake scar 

from the opposite margin until one face of th~ pr~forn ts thinned. Then 

the sa~e ~ethod ls applied on the opposite face, alternately flaking 

from opposite m~rgins, but on the same face. 
I 

(5) Another sequence of flake re~ov~l is to rgmove fl4kes from 

base to ttp altern3.tely from the sa!:1e rnar6 tn but from OP!)Osite f;:.ccs. 

The objective piece ts turned over and end-for-end after each flake ls 
. . 

terminated and. detached at the nedian line of the artifact. After one 
. 

margin ts flaked~ the opposite ~argin ts worked in the same mann~r. 

~ when completed, the lateral nargtns will be sinuous ~nd slt ~htly wavjy. 

T~ls technique ts recommended when re~ovin~ right ~n~le ed~es. 

Aboriginally, most preforms show the use of on3 of these m~thods 

Qf flake removal, but so~e tndic3te that the fl~kes were detB.ched at 

random '-'Tl th no specific order. l'h is difference in cehav1.or patterns 

could be considered a trait. 

- .PR233Urtc TOOL.St' 

Pressure flaking is the technique of applyin~ force throu:;h an 

tntermedt'9.te tool (compressor) to form, thin, prepar9 platforr.s and 

edges, and to dest;n the basal end of the artifact for h4ft1ng -- such as 

notching, barbtn~ and stem~in~. It 1s also used to sharp~n. serrate, 

and to □ake blades. 

The pressurg tool ~ay be a sinple one - such as 9n 9lonr at~1 

pebble, ptec~ of bone or antler, the ~dge of R shell, br merely g suitable 

ptec~ of hardwood. , Or it m-=t_y 1-e more sophtstlcated ar..i COl"'!poslte, such 
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as the Ssktmo pressure tools designcq with ivory or bone h9ndl;s and 

inserts, or bits at the working end. Composite tools are fairl_y co!l'lmon 

and are made by usin; a handptace of vart0us 3edtu~s and ins9rting bits 

of ivory, bone, antl0r, or ~etal at the ttp. Pressure tools are 

selected according to the style and the proposed type of flakin~. 

For the st~plest pressure technique, a coarse-textured cobble is 

used as both the anvil and compressor. The cobble ts placed on the 

ground, or held between the knees, and the flake or blade (blank) is ' hel1 

at an angle against the anvtl. To form the artifact, the worker presses 

the flake on the anv\l stone and either pushes or pulls to detach flqkes 

from the margins of the blank. This process ts continued until the 

artifact assumes the desired form. Flakes re ,1ov~d by this technique 

gre: random, short, steep, often the edges of the artifact are crushed, 

and ther~ is a predominance of small step fractur•=S on the surface of 

the artifact. Unrefined is it ~ay be, this technique ts useful for 

backing blades, m':'tklng sir.:1ple scrapers, turning an edge to make it more 

regular, and to provide a platform surface for later removing 1ndtvidu~l 

flakes with a hand-held pressure tool. 

A similar t ,~chnique deletes the n.nvll and the worker finger-holds 

the preform and us3s a co~pressor to apply the force. The compressor 

may be a pebble, bone, shell, a~tler, or any ~aterial which has 

sufficient strength to re~ov~ snall flakes. Pressure tools us~d tn this 

technique will generally be difficult to recognize bacause the sides, 

rather than tl-te tip, of the pebble are used. The stdes of the pebble 

f1rst become abraded with scratch~s and minute striations and, when 

repeatedly used, 9. sll?:ht concave indentation will form. 'F1is :iolding 

rn ~thod st v~s tt1e worker greater control of th3 inw':lr<i and. out ··:3.r1 forces 

and h~ can detac!-1 lonser flaJres and produce a more A.cute edge than · is 

possible with the anvil technique. But thls m?.thod ts m0re succ ,! ssful 
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When a more refined pressure tech~ique is us8d to remove 

1nd1v1dual flakes, the tool 1s a piece of antler, bone, horn, shell, 

wood, or metal which ts shaped to a blunt point at the working end. 

Pressure tool ttps are rounded because a sharp, pointed tool would not 

have sufficient stren~th to remove a flake without br~aktng the pointed 

ttp. If the tip of the pressure tool ts pointed, it would not be 

sufficiently strong to detach flkkes without the tip of the compressor 

breaklns• 3ut a rounded tip provides sufficient stren~th to apply both 

inward and downward praSsures. The d.iamet3r a:1d size of the tool will 

depend on the size of the flake removed. A..s the d3tached flak'3s oocom~ 

progressively smaller, a tool with a s □aller tip ls substituted. These 

tools cannot be mistaken for awls and perforators because the abrasions 

t--· and scratch-3s on the tip are deep and cross-h3.tched........____(Senenov \<t.6.A_y• 

A composite pressure tool consists of a handle with a bit (pressure 

point) affixed at on3 end. H-9.ndl~s may V?..ry in lengt;1, depending on 

lnd1vldual preference and the size of flakas to be det9ched. The 

longer hqndle incre8ses the leverage and, therefore, will detach long~r 

flakes. 

Short composite pressure tools have a handle about the sa~e length 

as the width of the h~nd with rounded bits of bone, antler, or m~tal 

t.nsertad at the wor!cin:; end. Tools with bltL.'1.ted tip5 ':!.re used for pressure 

retouch ani those ~1th pointed ti~~re used for :1otchin~. I find the 

short corapos i te pressure tool ideal for det<:ichl:1:~ s:n3,ll, narrow f la~rns 

which curve over the face of the artifact. : he sh6rtar handle pcr~1ts 
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When a more refined pressure tech~ique is us8d to renove 

lndlvidual flakes, the tool ts a piece of antler, bone, horn, shell, 

wood, or metal which ts shaped to a blunt point at the working end. 

Pressure tool tips are rounded bec:1use a sharp, pointed tool would not 

have sufficle~t stren~th to remove a flake without br~aktng the pointed 

tip. If the tip of the pressure tool ls pointed, it would not be 

sufficiently strong to detach flkkes without the tip of the compressor 

breaklns• 3ut a round9d tip provides sufficient strens th to apply both 

inward and downward pressures. The diamet3r a:1d size of the tool will 

depend on the size of the flake removed. l~,s the d~tached flak<.;s oocom~ 

progressively smaller, a tool with a s □aller tip is substituted. These 

tools cannot be ~istaken for a wls and perforators because the abrasions 

t,,,-· and scratch3s on t he tip are deep and cross-h'.3.tched........____(Senenov \<i&_J{_y• 

A compost te pr3ssure tool consists of 9.. ?nndle with a bit (pressure 

point) affixed at on3 end. H-9.ndl~s may V?..ry in lengt;1, d<:!pending on 

individual preference and t he size of fla kes to be det~ched. fhe 

longer h~ndle incre8ses t he leverage a nd, therefore, will detach long~r 

flakes. 

Short composite pressure tools have a handle about the sa~e length 

as the width of the hand with rounded bits of bone, antler, or m~tal 

inserted at the wor!cin:; end. Tools wlth blu.'1ted ttpS~re used for pressure 

retouch ani those ~1th pointed ti~~re used f0r notchin~. I find the 

short corapos l te pressure tool ideal for det<J.chl~:~ s:n:1.ll, narrow f la;{es 

which curve over the face of the artifact. : he sh6rter handle pcrMits 
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the workzr to use a slti;i;ht wrlst r:i'.1ver;ient to curve the fl'=l :r:es past the 

medtan line of the arttfact. Howev3r, the short-handled tool does 

limit the size of the detached flakes. 

When the long~h~ndled pressure tool ts held between the tnstde of 

the rlght forearm and against the side of the worker's body, the 

leverage ls increased. ~hen using the long-handled pressure tool, the 

preform ts held ln the left hand with the leading edga vertlcal to the 

palm, and. the back of the hand ls rested on the inside of the left 

thigh. The back of the right hand, holdln~ the pressure tool, ts 

placed on the inside of the rlght thigh and t~e tip of the tool ts placec 

on the margin of the art 1 fact. As the hands exert l nward and out-:mrd 

pressure, the knees are brought together to enable the ~orker to apply 

additional force. Using this type of tool and technlque increases the 

levera3e and enabl3S the worker to detach flakes two tnches . tn length. 

We cannot exclude from pressure toolsthe elaborate and varied 

~ 1 :-iv~a. co;npos t te pressure fla~rnrs of the Ss kimos. Ihndles are of 

medlum length and are of bone or ivory with one end curved and flared 

to fit under the wrist and around the heel of the han1. This 

exten.s\.on 2;lves added leverage not poss\.ble wlth a sl<-iort~r co1:1p~stte 

pressure tool. A slot ls made on the underside of the unflafed end of 

the handle and a bit inserted and nade secure with leather strips or 

sinew·. B1.r slotting and hafttn~ on the underside, pressure cs.n t:e 
, 

applied to the bit and the force will be applied upward against the 

handle r~ther than baartn~ down on the l~shin~s. So~e of the slots for 

holdin~ the bit are sllxhtlv conc~ve artd so~e are flat. If flat, the 
--. ~?') ~ 

slot ls slightly angled and, therefore, if the exerted pressure loosens 

the bit, a tap or two on the bit wlll tighten lt in t ~e handle. So~e o! 

the bits are daslgned with two workable ends - one end for notchin~ and 

the other end for pressure flaking. The.worker ~~rely loosens the bit 
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and reverses ends fo~ each type of workt (Personal corn~unic 9tt on : 

Wllll.am Irving, Geor~e MacDonald, Jergen Meldgaard), 

F .:>r exp,3rimental purposes, I have nade s lni hirly designed 

l.mplements but, lacking bone or ivory, have used plastic, antler, o r-

wood for the handle. Thts type of pressure tool ts co~fortable and 

very satisfactory for keeping the flakes in alignment during deta ch

ment. 

Ther~ ls still another type of composite pressure tool but i t W 

used only on artifacts larger than the Hohokam points. The han1l e i...aJ 

w short wooden crutch wt th a top bar at right an~les to the shaft and a..,,; 

blt ins~rted in the worl<1ng end. This perrr.tts us .ing the shoulder t G) 

increase and supple:nent the pressure exerted by the hands and ar•~s. 

There are m.1merous ways of pressure fla.king and the g,pplic3.t i ::, 

of force is not comparable in any way to that of percussion. Percu3? 

is the d~tachin0 of flakes by stril_cin5 and 1.s usually concerngd :,it ':! 

only one ~ngle of force in relation to the tra~sverse section of t he 

artlfact. But the pressure technique involves pushing off the flf1'.{e :--

r 
and, generally, two forces must be considered ~nd coordl~3tcd ~,fir s ' 

the inward and then either the downward or outward. The inwar1 f ore ~ 

must .be suf fie tent for re:icval of a flake of predetermined d i:!!-=:lS l on 

' but not en~nt~h to detach the fl3.ke until the downward or '.'.>Ut ~•rard f o!' ( 

ts 9.pplied. 

Before the worker can start pressure fl.3.kin~. the hanii holii ns ~ 

objective piece (material bein3 worked) should be protected wlt ~ a 

of leather or other suitable □aterial to prevent detac~ed fla kes fr o7 

being drl ven into the flesh ( Dra,?ing # l). If necesssry, the obj ~c t l. ,. 
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pl~ce may be rested on the padded thigh, or on rests of wood, stone 
"""c\,:..;('O 

or any me<lla- which will support the piece as it ts held in place by t~e 

fing~rs or heel of the left hand;( (Ora1,rln3 /J 5)., If wood or stone ts 

used for the r3st, it should be covered by a thin layer of yielding 

material so the objective pl9ce will be evenly supported, otherwise 

acci1e~t~l fracture could occur. 

Pressure flaking instructions will be given for a rl3ht=h~nded 

person, holding the objective piece in the left hand ahd the pressure 

tool, compressor,in the right han1. 

Regularlzi!l,; ti'le Preform);. 

The preform ts ex3mtned for any surface irregularities due either 

.... to 1mperfectl 8ns in , the material, such as vu;s 3.nd crystal pockets;_-
1
or 

miscalculations in percussion work such as step or hinge fractures. 

These irregularities ~ust be eliminated and the surf~ce nade regular 

1:;>etore successful pressure flaking can be accompllshed. 

Step Fractures~· 

Should the irregularity be a step or hln~e fracture, a short 

pr·ess ure tool ;·Ii th a flat ti1 in t t p is us ~d to remove the balance of 

th ts f lalce. 

A step fracture occurs when a flake terminates prematurely tn a 

right angle break. This step fracture must be renoved for lt i·rould be 

impossible to detach a pressure flake fr~m the margin and del~te this 

obstruction. The tip of the pressure tool is placed on the riz ht an~le 

brea1c of the step fracture and pressed downward as alnost s t:1ultaneous 

outward ·rorce ts applied to detac ~1 the mass fro~ the fAca of the artifact . 

If the risht a!12;1~ brea1c of tl1e step fracture has enou:rh be::iri:-1~ surf~ce 

to wt thstand these two forces, then the balRnce of the broken fl'.t'. ,e wtll 

detach. If tt does not det~ch, then the worker must establish a lar~er 
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pl~tform. To do this~ the pressure tool ls s ~~ted on the margin of 

the artlfact d1.rectly above the rLsht angle. break and the wor1<:'3r 

deliberately terminates a second flaka ln a step fracture in th~ sa~e 
, 

pl4ce as the orig1.nal break. Thi~~stabltshes a larger platfor~ . The 
I 

pre.ssure tool is then seated on thi~l2tforrn and downward and 0utward 

force applied to detach the unwanted mass. Should this seco~d fla~e 

cause too much nalforr:1ation of the preform and mai-:e it impossible to 

seat trie tool for renoval of the mass, then the worter must atte ,~pt to 

remove a flake on the §ame face but fro~ the opposite margin which y tll 

intersect and ter~inate at the ri~ht angle break of the step fracture. 

Thls _is done by establishing a platfor~ on the opposite margin directly 

ln _llne with the right angle break and applying inward and downward 

- pr~ssure to re~ove the mass, intersecting and terminating at the 

step fracture break. 
l 

·11tno:e Fr·3.cture:: 

A· hinge fracture termtnates in a conc8.ve break rather t~an the 

right angle break of the step fracture. Renoval of the hlnge frscture 

flake · is accomplished ln the sa11e n4nner as the step fracture. However. 

this typ~ of tsrntnation makes it relatively st~ple to re~ove the 

irregularity because the pressure tool wtll not slip from the concavtty. 

Irrep;ulartt tes)'. 
"\.,2.·\...c;, 
' ·J If there are cryst.9.l pockets or dlffer ~nces of homo.z;ent-t~ in the 

mat9rial, tt ts batter to pr9ssure flake around these areas rqt her t han 

try artd force the flake through the obstruction. For, tf an atte~pt ts 

made to flake throug h the mass and fracture occurs befor~ lti lnte~ded 

ter~inatton, the trregularlty would be furth~r accentuated. 

Other trregul3.rities resultin:?; from dlro.ct v~rcusston preforming , 

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

scars, must be re:70Yed t0 mate th~ obj -~ct l ve pt~ce r~~ular and unt rorm 



v for the ftnal pressure flg_ k Lrig ,:: (Pla te VIII, P)" To re rrrove these 

1rregul9. rl t tes it ts. often necess~ry to strensthen the plat form by 

localized ~rinding on the platfor~ area . Without thts speciql 

prep~rqtlon, the platfor~ ls apt to coll3ps2 before t~e desired 

flake ts detache~ becaus~ the ~ass to be re ,oved is thlck and offers 

~or9 resistance than the unprepared platform could tol~rate. The se 

lrregularities are re2 oved and the prefor~ thinne1 with an antler 

prassure tool. £h3 preform 1s placed on the pad in the left hand and 

the tip of the pressure tool carefully seated on the prepared platform. 

Force is applied by pressing inward toward th9 palm of the hand and 

then dowm-rard unt i 1 the irregularity is detach~ i . No effort ts made 
~--r/v---

to remove these irregularities in a n ord~rly m~nner .b,u~ what 1s neces-

sary to make the preform straight and smooth on both f a ces. It is 

during this st3ge th~t ma ny artif9cts are broken hecause of the size 

of flakes n~cessary to del~te the irreg ularities. 

Aft9r the surfqce of the pr9form has bee n m~de uniform by 

removin~ 1.rr~gularities, step and hin~e fractures, then the edges are 

made even and stral~ht. The artifact ls held on the pad 1n the palm 

of the left hand. A rod-like pressure tool - bone or antler tine - is 

-substttutad for the composite tool for, at this sta~e of edge 

preparation, the handle part of the co~poslte tool would interfere with 

the work. The side of the rod ls used r~ther th3n t he tip, 3nd the rod 

ts placed parall~l with the ~d ~e at a rl ~h t an~le to t~e lon~lt ~dinal 

axis of the 3rtif3ct. As the rlg~t hand press~s the t0ol do~nward, it 

also applies 1n~ar1 pressure t~ t he leading e1 ; ~. A s~earing motion 

results and t h e projectlons gra re~avad in a strai 7ht ltn~. Thls 

v ~ct ion t1'r,3n~g, t~d 1:)1 f :1 c i !'.l.l ly -:=t!1d ')l l 7terP.l ly unt t 1 t ·~e pr"! f orT'1 11as 
I 

strai~ht ed~es. Ed~es turned on only one ~ar~ln will b~ beveled and may 

'9:IJL4J.f.Qit§C $.¢.AS .J • - a - • :w,i,t 
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reality, thts is merely a m9tho1 of platform prep~ratton. 
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'rhe pressure tool, whether tt be antler or a co:nposite one, ts 

held tn the palm of the rtght hand with the fln3ers curled tightly 

around the handle. The ttp of the pressure tool ls placed as close 

to the index knuckle as possible and yet per"!:lit cle::1rance between the 
ts,: 

~ · knucle and the leading edge of the artifact. The closer the knuckle 

~ ts to the tlp of the pressure tool, the great~r the 3ttatned le\ver8~e. 

The wrist ~f the right hand ts h~ld rlgtd and ln line with the forearm. 

For purposes of clarifying the t9xt, l~t us r~vtew the position 

of the prefor!Il in the left hand. 'Ehe ~rt lfact ts hc!ld. horizontally tn 

the palm of the hand wtth the obscure fs.ce resting on the palm and the 

v1sl.ble face .up:·rard and apparent to t11= worker. F'la.l:es detached to 

- thln and form the artifact are always detach~d f~c~ the obscure face~ 

, . (D_rawlngs l . and 2·),. There ts one exception and th9.t ts the re:nnval of 

. mlcroflakes to establish an 1.nd.l vtdual platf.:)rm surf9c~ for seattn; 

·the pressure tool. These are re t,1oved from the vis l bl~ margin. 

To detac~ flakes which wlll curve beyond the median 11.ne - or to 

the opposite margin - the left hand holrl.in5 the objective piece ts 

relaxed with the fingers exerting just enough pr~ssur~ to support the 

artifact. T~ls perMlts the artif~ct to slishtly roll ~hen pressure is 

applied, thereby detachin~ a curved flnke. Excessive pr~ssure of the 

left f~n~ars will frequently cause t~e Artifact to bre~k when pressure 

is exerted by th3 ri~ht hand. The left hand ~ust be protected by 

paddin~ to fit the palrn of the hand - ~ith~r l~::i.ther, cloth, fl"l)~r~/ 

shredded inner bark (sagebrush,cedar,etc.)Ja ~rooved otece of wood, or 

a padded st0na. ~ut the paln of the h~nd must be cupp~d to prevent 

the padding touchin>?; thf~~:f;'~f th~ artif3.ct ( ~ ~ nn~r ~f 



padding and cuppin:; the palm will allo1-1 cl~arance for the flake 

det~chm~nt and th3reby avotd premature fracture. Dtfferent paddings 

offer different resistance to tha objective piece and, therefore, will 

vary the flake c:1aract.':!r. By holding the left hand rigid and using a 

resistant pad, the applied pressure will det8ch fl~kes which terminate 

with a feathered edge. If the pad ts soft, then the artifact will move 

and curved fl~kes will result. 

The ortentation of tha preform on the padding and tts posttton tn 

the left hand wtll d9ter~ine th3 angle of the flake scars on the 

objective ptece. Cbltque or diagonal flake scars result wh3n the 

objective place ts placed at an oblique an3le on the pad tn the cupped 

palm and the pressure directed ln aligninent ~ii th the left forearm (D1w,1/\j\j ~ : 

Collateral fl3,k~ scars result by holdin~ t!1e preform in the pall'!l of the 

left hand transversely to the left forearm and applyin~ pressure at 
\ (D-<Q.W, .... ~ '2) 

right angles to the long axls of the objective piec~. I'he last 

series of flake scars on the long, narrow, barbed Hohokam are generally 
' 

collaterg,l (Plate I, A.,B,C,), 1ndicatine that the artifact was held in 

the transverse position and flakes removed at right angles to the 

lateral margins. Plake scars on the dista l end dir~cted. fro'TI the ttp 

toward th3 base usually in:Hcate th~t the point was repos it i ::med tn the 

hand ani the force directed diagonally fro::: the tip toward the base to 

prevent the tip from br~aking,( (# J ani~4 Hohokam points). However, 

thts 1s not generally true of the 1 land £2 llohok~n points, for they 

are collater'3.lly flaked throus hout. 

The order of flaking ls a matter of preference. One soon becomes 

accustomed to r~soving the fl3kes ln a series along one edge from left 

to ri;ht (fro~ th3 basa to the tip)~or vice vers~~ or by removing them 
. J 

alternately fr:):1 the_ sa~-9 margin but opposite faces. An exception is 

the herringbo~e (double oblique) flakin~ which ts gttalnad by flgklng 

on on~ mqrgin on the same f3.ce in a direction from let to right ( r 
t,w.dt lJ..t -t,,u..) • ~ ' ~WI ~1-/ -J:, • 

th?. t.1 n t: . . "' t:h . .,. h-=>C!o \ .,..,.,-'! ;.h.-,..,.., "'""' +- 1~- -,... -~ ... -~' +- - -- - - • - -"' - - - - • • • • 
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(fro:n the ttp to the - base). There are some examples of t!its tn the 

84 category Hohol-::am ·polnts. Gach order of flalca. re mova l may be 

constder? d a dl agnosttc trait. Personal preference 1s to detach fls kes· 

from left to right (base to tip) on one margtn, then turn the artifact 

and flake from the opposite margin from tip to base. This develops a 

rhythm and de p,~ndable muscle response in preparin?; platforms and 

removln~ flakes directly 1.n line with the rld6a left by the previous 

flake detA.ch,'D.ent. This ord0r of flake re moval ls typlc:11 of //3 style 

.- Hohokam polnts, (.?late IV,A,D,C.,). 

The method of holding the long, narrow, barbed Hohoka~ artifact 

for final surfa ce flaking is to place lt on a pad at rlght angles across 

the cupped palm of the left hand with one end resting on the heavy 

muscle of the thunb. 'rhe curled fin:~ers apply gentle, but firm.,, 

pressure to keep the point ln position. t he tip of tha pressure tool 

ls cftrmly Se'3.ted 3.t 

on the leading edge 

a ri~ht angle to t he lon3ltudinal axts of the point 

rn~ar th3 \~;;~'""~h;~~i7".e h':!S previously been made A . 

ragular by abrading to prevent coll~pse fr0~ appl1e~ pressure. Force 

ls applied by simultaneously brln~ lng togeth ➔r the kne~s and applyln~ 

pressure fr •:,':1 the hands, arms, a!'ld shoulders. Ii3nd pressure must be . 
-•. 

- applied in two dir3ctions(; Xnward tn th~ dlr9ction the flake ts to be 

detach~d and, almost simultaneously, exerting outwgrd pressure tn a 

dlrectlon toward the palm of the h~nd but away fr om the artifact. 

Adequate inward pressure ".D.Ust be applted to prevent the ttp of the 

pressure t~o1 from slipping off t '.1e m-3.rgtn of the artifact. The inward 

pressure detach3S the fl~ke at the platfor~ part and directs the flake 

across the f::3.ce of t\.-i9 art1f8..ct. The ouh1ard pressurA 1.etqches the 

fl4ke. The ratlo and blendln~ of the 1n~ard gnd 0utw4rd forces 1s 

. only attained ~fter long exp c) r1ence. Since these forc ,~s cannot be seen 



and are dlfftcult to-describe, the work9r develops a "touch" and 

"feel" for the necessary a~ount of each force to detach each 

particular style and type of flake. 

To provide strength, the lon~ , narrow, barbed Hohok~m point 

(Plates I and II) must be left thick at the median line. The enges 

must be made thin so they can ultimately ce deeply notched ar.d some 

of the notches altered into barbs. This ts achieved by det ~chtng 

flakes whlch leave large bulbs on the margin and which are quite wide 

tn relatton to their length and term1n9.ted by feathering at the median 

line. This 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 a~ount of platform detached with 

the flake deter~ines the width of the flake. If the tip of the tool 

1s set fg_r back on the platform, the detached flake !•rill be wide and 

th1.clc at that part, for t :-ie platform Ls adhering to t~e detached flake. 

If the tip of the tool 1.s set near the edse of the platform, a thin 

flake will .be detached with less platform adhering~ 

The objective pi3ce (material being flaked) ts placed in the 

hand with the obscure face resting on the palm and th9 visible face up

ward. 3ut, before any pressure flaking can be done, platforms must be 

est~blished for seatin~ the pressure tool. Individual platforms are 

established by removing one or more nicroflakes from the edge to 
·" 

prepare a surf4ce for seating the compressor. A bluntly pointed 

pressure tool is placed slightly under the uargin and then pushed 

upward_ to detach a short flake from the visible m~rgin of the artifact. 

The detached fl9ke, or flakas, leave a s11.~ht bulbar scar on the 

margin ~,;h lch wi 11 be th~ plat f or:i for se'J.t lns the tool. l'he tip ot/ the 
/. 

pressure tool ls then s~ated on this bulhar sc3r (plqtform) and 

pressure applied inward and then outward untll th~ flake 1s detached 

and feathefad at the oedian line on the obscur~ face of the artifact. 
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After thls f1.rst fla1{e ts detached from the obscuro s 1de, then 

the second platform prepar~tlon ts ~a1e. One or two ntcroflakes are 

removed on the obscure s1d9 of t ~e sa~e mar;ln n~xt to the flrst 

platform to al1.gn the s~cond platfor~ wlth t~e rld0e left by removal 

of the first flake ·. After t he fla }<e has b~en det~ched fro7ll the 

sec0nd platfor~ ln the above described manner, then another pla tform 

ts made in the same way as t h~ first, but directly in line with the 

ridte or crest left by the detached flake. This determines the 

interval of spacing. This technique of pl~tform preparation and 

flake ds tach~ent ts continued along th~ entire margin of the artifact 

from base to tip, flakes becoming progressively s m~ller and the 
l 

spacing interval closer as the flaklng process near~t he ttp. Pressure 

1s applied to the platform on the margin, first inward and then downward . 

When these pressures are coordina ted, t he force will remove a flake 

from the obscure face. But if the piece is held with the margins 

.J -~'!·cal, the pressure 1.s applied downward and outward. The downward 

force ts applied on the platforn at right ar.gl~s to t he long ttud tnal 

axis of the a.rtifact and the force ts directed from one margin to the 

opposite edte. As the fla kes are pressad a nd g uided across the face of 

the art1fsJt, th~ adjustment of t he r a tios betueen downward a nd out~ard 

forces cause t~e flakes to terminate at a predetermi ned potnt. · 
. I ' . 

j 

.-Jhen one ma rgin has been completely fl~lli: .~d, the artifact ts turned 

and reversed and the sane platfor~ a~d pr~ s sure fl~k i ng technique 1.s 

applied on the Op Dostte mRrgln and the sa...'!le f a ce - but now from tlp to 

' base. Since the flaking ls no".-1 started at th3 tip, th.= first flakes 

detached will be S!~all and will beco"'.'Ile increasingly larger as they 

near the b9.se of the artifa.ct. Flg_kes sre ter111lnn t~d at the median line 

to meet and intersect those detac h9d fro~ the oppostt~ ma rgin. ~he n 

pressure ts appli~d to tha ttp, it must ba 11.rected toward the b9se, 

otherwlse t11~· tlp wtll snap <1.nd. bre ::1 k . .; ~ no~i hav,:! .3.n artifact flaked on 

one face. 



After one face . 1.s compl=tely fl~b:!d, the e.rtif8.ct is turn'3d and 

reversed and flaking ts continued in the same :!la~-n~r on the opposite 

face from left to right - starting at the base to tha tip and then 

turning and r~verstng the artifact and fhdcin8 from th~ ~ to the 

'£he 1. ntP,rval of sp~,c 1 ·r!g is the sa'Ile but now the worker places 

the tip of the pressure tool on the P+atfor~ on the visible edge and . . 
aligned with the ridge left fro~ the flake detach3d on the opposite 

face. The ridge de f1ntnv,; the fl a Jee scars on the oppos 1 te f9.ce 1.s 

used as the platform anaj1hen the flake is detached it also removes 

most of the platform. All fl:1kes are ter"'Illnsted at the median ltne. 

This order of spacing ts to provide more m~teri~l to su9port the 

necessary amount of press1.n~ force to rasove this ~eries of flakes. 

To obtain a smooth ~nd regular surf~ce on points such as t~e long. 

narrow ilohokara points (Plates I. II), it ~~Y be necessary to pressure 

fla~e the enti~e surf4ce sevaral times b~far~ exact ~nd precise control 

of the fla~rn scar pattern ts achleved, duplic.'.'lte fla1:3s detached., and 
r-naA ~ 

- the pi~ce ready to be notched. Also, aft~r e ~ch stage of fl~kin~, 

lt is necessary to re-ali~n ~nd stra13hten and smooth the ra3rgins. 

As each s~ries of fla%es is re"i')Ved, th~ ·i i:m.crns ion Str.d we i ,~ht of the 

artifact ts ch~n~ed. The worker is very !:lUch aware of this and, therA

fore, when prefortning, ha ga.u::ses the size ~n-:l wel13:ht of his :preform to 

allow f "Jr thes ~ cha!1.ges and ult i !:18.te ly pro-i uc~ the 1es ired s tze and 

shaped point. I;' the prefor~ was not ri'clr:e l3r~e ~nous;h, then tt may 

be necessary to delete o~e or ~ore of the tnt~rm~1l~ta flaking st3~es . . . - ~ 

but this will prpJuce variables ln the ch9rqcter of th~ completed point. 

Also, when one ls mal<lnis a projectile poi!'lt, or oth~r flaxed arttf2,cts, 
o2,T,1 

v the wor~er !nay encounter i'nperfectlons or n ,jn-ho2105en~ in the mater1~1 

w11ic'.1 :!:'lg_y cause the art l fa.ct to be :n3.lform:=d 
1 
or to bre'11c. To overcorr.e 

th1s. the worker :must alt':!r th3 intencied des1::n arid :!!18.ka his work cnn:-0rn 

to these unforseen condittons. The ulti~3te result will then b3 a 
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completed art1.fact which ls much d ifferent in design t han orlg lnally 

1ntend9d. fher ~fore, varl3 tlons of form can often be related to 
~.r, . 

non-homo,:;en14-:Y of the :.'.laterlal,:::
1 
:nultlforI!l i', lack of standard lz:.ltlon of 

1n 
bl9.nks and prcforms;:

1 
and t he huma~ f 0ctor of error -0:f not cons iderlng 

all conditions such as prope r forces, nature of tools, angles, a~1 

resistance of the material. It ls n~var a simple act to flake both 

margins a~d both surfaces without error. 1ven for the master, 

absolute p~rfectlon of stone fl~k ing ls rare rather t han a regular 
lH (. .,_, ;,- i' ( \'\ t -<. 

Q.C.C.U.~ • 
,e >"I I 

·rhis is because so many factors ar0. dependant- on mental 

and muscul~r coordin~tlon, p rop ~r prapar2tlon, vs riRble forcgs a nd 

quality of material - to name a few. For example, a long lanceolate 

projectile point havin~ both surfa ces cover~d with na rrow, parall9l 

flake scars may have required the r e~oval of as ~~ny as two hundred 

flakes J and the re ,:i oval of e a ch flake would req_ ut re t11e same 

prep~ra tlon and condltl nns as the r~~oval of a si~gls blade-like flake. 

The ·prlnclplP.s of the technlque of pRrallel fla kln-" closely resemble 

the principles of the blademaking technique. Aborlg inql workers 

accomplished ln the principle of parallel flak in~ would certainl,, have 

no trouble makin~ blades. Sites which see~ to Rubstanttate this t heory 
:) ,_. "' h .' c. i:., 

. "/ are tr1e L~na Riv-~ r, 31 berla and s orie of th~ Cape D~9 l~h, Alaska 

cultur3s. Conversely, it does not follow th9.t th~ bl~dernake~ could 

master t he art · of parallel pressure flaking. 

Be for~ the point isnnotch-=d, the ed ges =:tre chec k-~d for regular 1. ty 

and straightness. Any mlnor corrections or sll~ht i~o~rfectl~ns of the , ~ . 

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

pr~sslng off any irregularities or projecti ons resulttn~ frry" the 

·(D121.•JL1 G 11, 12J~, ~ . +~ ~ ""'-lk'j 
hand.-h~ld. pr3.ssurc fl3.~: in:5 ,~o 1 na peL: t -e-<::m also be sharpen~d in this 

m'.3.nnerx ( \) '("t>,. w \. "'-) "'; \\ '\ "2.) • 
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There are severa l notchl~~ techniques as well ~s m~ny styles. 

Serrations ~nd ~entlculRtl~ns are dlmlnutlve notches an1 the 

fabrlcatlns technique ls rnuch the same as for notchln~. The majority 

of notches are elther destgned 1n the form of a V, o~they are made 1n 

the shape of an elongated U with parallel stdes. The most co~~on form 

of notching ts the making of indentations on the base of the artifact 

to factlttate hafttng. Another form of notchtng ts the maktng of 

tndentatl8ns along the later~l margtns of the artifact and probably 

these were designed to increase penetration and restrict withdrawal. 

The notching technique requires prassure tools which are s~~ller 

and thinner thsrn t"le regular pressure flakin.€; tool. , Notchln o; tools 
s"' .,_ -.. ~ 

can be stngle inctsors of rodents_-. beaver, rabblt,squtrrel, pa.ckrat, 

pnrcuptne;:,enamel plates derived from molars of large her1?ivoresJJ 
,... ., ' 

valves of s hellfish~· edges of flakes. and blades made of untreated 
) 

i .S 
stltceous rockJ; nut shell~ and metal. The wtdth of the notches -~ 

' ) 

1::-
varlable and a~ governed by and depend.Son the size of the notchtng 

implement and the deslgn of the notch. 

The s1.de, or edge of the notching tool ts used rather than the 

tip or potnted end-_i, for the sh='lrply pointed tip would not withstand the 

pressure necess :1. ry to re:nove flakes within the notch. The major pg.rt 

. of abortglnal notching indicates the use of the pressure techni::iue rather 

than tndtrect p~rcusslon. There are, however, examples of large kntves 

and lance or spe~r points be~rlng notches which are too large to be 

pressure fla ~ed and quite probably the notching flakes were detached 

by indirect p~rcusston (punch and percussor). Sxpqriments tn notching 

by indirect percusston reveal th3.t this techntque 11.rnits control and 

increases the br~~k81e percentage. I find that indlrect nercusston ls 
- I 

I 

only useful for notching when the s1.ze of the notch exceeds that whtch 

can te made by pr8ssure. Pressure notching permits the worker to direct 

• --~ !{ ¥ 1/r$ -9J_ -1efC.J.Qi4J%JSi -_.O N l . .-t-'!+.VJf-FSEii!iW.¥1tP,f'~L ... J,_ .. ;WWJ!{?!t.J1JU& 
SMAA Z ... i -
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and control the forces necessary to renove a flake wtthin the notch . 
and to prevent fracture of the artifact. 

Notchln~ ts a very exacting technique, for the force must be 

applied to the margin at exactly right angles to the longltudtnal axls 

of the artifact and this makes the piece vulnerable to breakage. If 

the force ts dlrected at either more or less than a rlght angle to 

the long axis, the breakage factor will be increased~ ( Drawlng 7) .. 

To stab1llze the projectile point to withstand the notching pressure, 

thumb support must be provid3d at the point of notching. 

To begin notchlng, a short flake is removed from the margln which 

will correspond to the desired width of tha proposed notch. The tip 

of the pressure tool ls plac ,~d on the margin and pressed downward; '(not 

1nwardx • .Lhis re~oves a microflake which will make a sraall notch, 

bevel the edge, and !Ilake a platform at that part. The width of the 

.no.tch should be slightly larger than the width of ·t ·he notching tool. 

The margin ls generally thin an1 the first flake ~ust be detached with 

care or tt will remove the corn9rs at the edge of the artifact. Until 

one has practice in notchinz, it ts better to remove several small 

flakes to attain the d9Sired width. The tip of the pressure tool ls 

used to re~ove the first flake, or flakes. and then, because of the 

addlttonal pressure required, the edee of the pressure tool ts used to 

remove the prlnc ipal notching fla}<es. 

·The indented ;-ng,rgln is now beveled so the arttf3ct ts turned and a 
. ~ 

slngle mtcroflake ts remov~11agonally on the sa~e face at the two 

points wh~re the bevel intersects the edge. The beveled platform is now 

free and tsalated as a projection but still retatns p3rt of the original 

bevel. .L'hen the edge of the pressure tool ls ali6ned Hi th the b~veled 

platform and pressure appltsd first 1nuard and then outward. in a rolling 

motion to det~ch a flake • .Lhe r3t1o of the downward and outward pressure 

wtll deter.itne the length of th3 detached flake. Ho;<1ever. tr the dm·rnwa.r:-
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pressure ts excessive in relation ~o the outward pressure, a st~p 

fracture will result and then lt will be tmposstble to deepen the notch 

beyond the rta;ht 9.nf!,le break of the step fracture. Re!Yloval of the 
( 

· f1.rst notchtn~ flate wtll forr:i n bevel scar ~-rtthtn the notch on the 

opposite face. rhts bevel ts used and prepared as a platform in the 

described manner for the next flake re~oval on the opposite face. 

After e~ch fl~ke ts removed, the artifact ls turned and the platform 

prepared, if necessary, for additional notching flakes. Thts ts 

· continued until the notch reaches the desired depth. It ts important 

to note that the notching flakes ~ust form a be~el alternately to 

serve as a platform. If the bevel is lost tn thts process of notching 

and becomes rounded wlthin the notch, then no additional flakes can be 

~e~oved. If multiple deep notches are to be made on the margins, then 

only one lateral edge ts notched at a time. The methods of platform 

preparation are much the same in all positions described. 

Following are ftve different methods of holding, notching and 

serra.ttng. 
t 

Method A~~ St:'!Ple free-hand hold.ins~ C D-n,,'1J~ ~~':, G-' '<) 

This mathod ts used to notch and serrqte ~rttf~cts w~lch are 

i...- reasonably t hin or, at le'.'lst, have thin r.iargins)<Jan1. also for t~ose 
\ 

that do not raquire the re@oval of large flakes to accompltsh the 

notching. 

The thW!lb of the left hand ts plgced on the side of the artlfact 

at the deslr3d point of notching and as near in line with the pressure 

tool as fl3.ke detachment wlll permit and yet clt~ar t~e thu~b and avoid 

inju~y. ~he thumb of the rl~ht hgnd holdtn~ the notchtns tool ts 

pressed a~alnst th~ undersi1e of th~ ml~dle finger of the l~ft hand / 
·/"'-~ ~• ,C,,,£. M- h ~£/t~e-;,~, ~tf'':"° ~/ ,-L / 

locking the no~ ds togeth~r. This prov des both levergge ar:id ,rt/4 
stab1.ll ty. :.1.:.1:L thu!'.lb of the 1~ ft hand ✓• u-r-.i,;ed aga l nst the/\ art l fact 



~ ~d!t:~ ~ 
on tli:8.t s#e .,m t-e t he ri gh t h3.!1d appll~s pressure/i t0 t he platform 

ls re·:iovedffl • ~"'.±: /~ ·rh:rn the <:l rtl fact ls turned and a 

notching fl:=tke ls removed fr o'l the opposite f ?t ce ln this sa:1e I!lann~r. 

Jhen the notchin~ ls ma de for haftins purposes, I generally work 

alternately on both margins of the projectile poi nt. As the notc~lng 
-

progresses toward the medi a n line, this alterna ting process will 

indent both ~arg tns evenly and ln a direct opposite line. When basal 
I 

notches are W8rk~d on a proj ectile point a nd the notch has re3.chad the 

desired d~pth, the bevel is intentionally crushed. This elimin~t es any 

sharp edges for the hafting. 

M~thod 3: Rest i_~ tha !3.'3.c k of t l1e L,efj; _ _H3.n_g_ 
on th~ I ns ide of t he Le ft Thi~h 

The worker assumes a s eated position on a very low stool. ~he 

back of the left hand is rested on the inside of the left thigh and 

the back of the right hsnd, hold ing t he pressure tool, on the inside 

of the right thi s h ne~r tha knee. Then simultaneously with the 

application of hand pressure, the knees are brought t:::>gether, exerting 

additional force to the artifact. Pressures provided by the legs 

allow the work9r to r~ CTove larger notching fla kes than could be r8 noved 

by siuple free hand holdin~ f(_~t~~1~·~;;:s~~~ . 
I 

Method c: Mqsslve Not chl~~ by Pressure( 

This method is used to notch l~rge l ~nce points or knives for 

hafting. J.'he technique ts much th'3 sa!:le as :iescrlbed in Method B, the 

dtfference being in the holding position o~ t~e artifact and its posttlo1 

between the thi ~hs. The artifact is held in the left hand with the 

lon~ axis parall~l to the 19ft th1 ~h ~nd t he ei~e to be notched pointed 

upward. I o provide additi ona1·1eve r ~g9 t t~~ ~rtlf~ct is h~ld wall 1n 

between the t h i ~hs clos ':! t o t :1e body. ·£he side of t he pressure tool ts 

placed on the b~vel3d maretn and the shoulders and back ar~ orou~ht 
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, forward ex9rttn1 force as pressure ts applted to t~e srtifact by the 

hands and thlghs. The left hand, holdlng the artifact, also alds by 

being pressed to the rlght untll the flake ts re;::ioved. 

permlts a ln.rg e lunJ:J.te notching fla};:e to be ~ 
re~oved altern~tely as previously described. · 

Method o; Ustn~ a Solld Suooort to Rast the Artlf3ct{ 

'l'his method 

Flak-.:?s are 

Thls solid support method is necessary when the objective piece 

ls very narrow or thln, or a combirn'ltton of both. If a y1.eldtng 

support, such as the hand or a pad, 1.s used - the artlfgct wlll flex 

and break when pressure ts applied to the margtn. Th~refore, the 

artifact must be supported by an unyielding matertgl - sue~ as a ptece 

of wood or an anvtl stone covered by a thin piece of leather or stmtlar 
~ 

material~ (Drawlllg ~)• The support must be placed 1.irectly under the 
I 

part of the arttf~ct where pressure will be applied. fhis support 

method can also be used to replicate the extremely n4rrow Hohokam points 

and their multiple notches. Serles of small flakes can be re~oved fro~ 
~Uv 

both margtns and both f!3.ces i.mt l 1 the desired &ri-dtm is re:-tched. 2.ec:i.use 

of the hard support and the uni~directional pressure, the flakes are 

feathered out at the □edtan ling of the artifact. To serrate an1 notch, 

flak3s are r2!cioved first fron one ma_rgin on both faces in a direct 11.ne 

and then on the :•,other mar.gin and both faces in a direct line. This 

style of flaking produces an artifact that is diamond-shaped in 

transverse s~ctlon. ihts method of holding is typical of the s~4ll 

✓ attenuated. serrated points commonly made of obsidian-~( Plate III, 2) • . 

Method E: Us~ of a Pad tn the PalJ1 of the Left H.c1.nd '( (\) y-0...,1./"""-\ '2.) , 
Thts style of h0ldinc is much the sa~e as us~d in regular pressure 

retouch flakin3 . The tip of the too~ ts us~d r8ther than 

side. · Sinc0 the shQrp tip ts weak~r than the edge of the 

the edse 6r 
I 

spatulstte 

· -~ - style pressure tool, trie tip raust be slt~htly rounded ·to make it stronger 

The tip ~ay -be moilfied to suit the particular style of notching or 
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serrating. Gene r~lly, it ls blunted so the , eages will cl9ar the stdes 
~ J. ' 

of the notc11.~s, but t~1ls llnlts its use top -:13.kln~ r~Xp8.nrl1.n~ and wtde 

notches. T~is tvpe of pressure tool ts r1ore suitable for ~odlfylng 

the bases of ste~~ed projectile points or thos~ with large corner 

notches. 

A sharp-pointed pressure_tool is useful only for sh3llow and 

minute flaking of the margins and lateral ed~es. Minute denticul3tlons 

(serr~tions) can be made by placing the tip of the sharp-pointed pressure 

tool as close to the leading edge as µosstble and pressing downwardJ 

......- '\'Not inwarci').', causing a nicrolunata fhtke to be remov~d - typical of the 

light, thin, side-notched Hohokam l)ol nt~ '( PlatesIV, VIII, A, B, C) • 

✓ 

There are several styles and techniques of serratln~ the lateral 

edges~ (1) Flakes may be removed from one side an~one margin and the 
I 

artifact turned and the opposite face and margtn fl~ked in a similar 

· .,.,,.,,. ·m1,mn-e'l'~, or a combin3.tlon of uni~laterg,l and unl~facial fl3ke removal. 

... 

- -

/ 

(2) Serratins flakes m3.y be re~oved altern3tely from the same nqrgln, 

producing ed. ::;es resemblin.::; the teeth on a saw. ()) 'rh3 flakes m3.y be 

removed bifacially by using the negative pressure bulb on the same 

margin on the oppos i ta face as a pl3.tform to define mod.~r:ttely deep 

serrations with sharp edges. (4) Serrating flakes may be re~ov9d along 
v--

one 19.ta.ral n'3.rgin but si(fficient sps.ce l!lust be allm-re1 bet~·reen the flake ~ 

to pGrmit turnins the artifact and res oving serratin~ flakes betw~en the 

flake :scars on the opposite face and the same margin. lhts technique 

causes the edieS to be sinuous, sharp, and saw-like. (5) Another style 

of serrating calls for the use of a pressure tool with a sli ~htly 

rounded tlp, similar to one used in r .es:z;ular pressure r~touch. F'lalces 

are ra~ov~d ov~r the face toward the madian line. Ho~ev 0 r, th~ v are 

sp~ced to l ~qve proj~ctians on the ~er~l rls ~hie~ wlll serve as 

serrations • Inste~d of a unl~directlonal ~ressure, a bi*dir~cti0nal 
' I 

pressure ls us~d by first presstns inward and than outward. fh~ polnt 
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m9.y also be turned n.nd flakes re •'10V3d in 11.ne vd.th those re :r: oved 

from the opposite face, causin ;:: th~ previous indentatl:1ns to be 

deepened. If this techni~ue ls us~d, the artifact ls both retouched 

and serrated gt the sa~e t1 1e. Esch change ln method may serve as a 

technolo~ical trait. 

B':lrbing is akin to n::>tchtng but differs in th:1t notch-~s h-c1ve 

square ed.;.;es and corn~rs_;:Jwhereas barbs curve ln a gentle sweep toward 

the base of the artifact and the is serrated: 

~ 
Notch 

Barbing ls begun by first notc:11.ng as previously desert bed along the 

marginal edges of the projectile pol~t to determine the depth and 

spac1ne of the propos-=d barbs. The pal'll of the left hand. holding the 

artifact is padded with a piece of leather and a sharply pointed piece 

of bone ls used as the pressure tool. Then the dtstal edge of the notch 

must be rounded and the square corner re111oved to form the gentle 2·curve 

of the barb. Thts shao1.n1s is 2ccompltshed by bif9.cially pressure 
(µ ~,~r 

flakin~ the distal edse of the notch. Downward and a minimum of 

lnward pressure is appll~d alo~! the distal 8dse of tha notch untl.l lt 

ls rounded and slgnted toward the proxinal (basal) end of the point. 

Ftrst one fac~ of the barb edg e 1s pressure flsked in thls way, then 

the point turned 4nd the sa~e technique appl13d to the op ~oslte face of 

the sa::1e barb edge. Jhen the barb is prop':)rly shap:;d, then th~ d tstal 

edge of the barb ts serrated and ~gde sinuous bv det~chtng small bl.facial 

pressure fl·3.kes altern,3.tely from this same ed,~e
1
< ( Plqte I ,A; 0r'3.wlru;,s 

I 8 • 9, 10) • 
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The dtstal enjs of projectile points ~ust be I!l!l".le shqrp t o ~ 

panatratlon of both the grtif3ct and the shaft. The technique of 

ttpplng a Hohokam polnt 1.s generally untfor!'l, but repri:?s~nts only ~ 

tippln~ technique. HoTTever, a numb3r of variations do occur ln t ~ ~ 

.#4 utlllty points which are of :1. random n'..'lture-.£ (?l::i.t9 V) .. 
I 

The distal and of the projectile point is pl~ced flat on a 

surface which has been previously cove red with a sln,~le piece of ~ 

or htde. This paddin~ conf orr:s with any sli3ht irregulari t L:!s i n--t.lc 

artifact and supports and provides uniform resistance during the 

appllcqtion of pressure. The conpressor is · slightly rounde1 but 
$' 

semt-potnted piece of bone~ (Drawlrig ~). 

~he point of the pressure tool ts placed on the margin of t h~¥ 

and downw9.rd pr -:rnsure is appli~d vert teal to the lat~ral edges. ~ 
· prodl.lces flak3 sc£trs on the t lp w:1ich are c-:>llatera l 3.nd at right ~ 

to t '.1e lateral 03.rgins. i'fo tn·,•,ard prassu.re tR 3.ppll~d. rhts s in o;&L 
. ~ , --r-

dlrectlon of v~rtlcal pressure to the ed 3e causes t h9 flakes t o ~ 

at the median lln~ of th~ tip, th~reby fGr=i i :1s a rLt ::: e down ti; .~ ~ . 

Thls technique of tlpptn~ ls somewhat unl~ue but ls one of the 

technolo~ lcal tralts of the Hoholca:?1 points. i 'he ?1ost cor;imon m~t ~o·::l 

tlppln1 ts to flngar- h -:>ld the tip of t~a point and press the fla:ce ~I( 
I 

diagonally fro:-rr th~ tlp to:rard ti1e base, l3avlr.~ ~ chevron or he r r ~ -

✓ bone pattern on both faces of th9 tip~ (Dra~ln~s 11,12) • 
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A technique othe r t han projectile po\.nt rn '3.ld.n::; .ti+r1t deserves 

mention is th9.t of making larc;e from the exterior 

surf~ces of water-worn cobbles. The fla ke s are of tough, g r anular, 

coarse-textured mate rial and are three to stx inches across. The 

form ts plano-c? nvexi
1

the plano side belnI quite fl~t with li t tle or n o 

.bulb of ~ l~havin~ little or no co~presslon rings~ and. 

festh9r1. ng on all marg ins. The c onvex side of the flake 1s the sem1-

v rounded surf~ce of the water~worn cobble and ls quite s mooth. 

{)J 

v . 

The ~bsenc~ of t he bulb of force ls characteristic of the cone 

of percusslon being split rather than the worlrnr usi ng the fracture 

angle of the cone of force (percussion). J.he intentional splitting of 

the cone to cause lts shear involves many physical problems not yet 

fully understood. Gr~~t force ts subjected to the rounded surfa ce of 

cobble (sena rally with no evidence of a platform.) anrl the large 

flake ts r e;!loved. from the surf':l.ce -:) f the spher_old c0bble or s sall 

· boulder. The exact technt :i ue is yet unresolved by experiment. 

Exp~ri~ents to dRte have bee n by hurling t he cobble against a large 

.gnvil st one and the us~ of bi~ol3.ris:m, but ls still unsatisfactory f or 
I . 

J1~~- uni f'orm ~ d results. ·The flakes are excell8nt multi.purpose 

1mplenents and serve W·3ll for f oroin~ bone, antler or soft st one. 

...... 

'l'hey !nay be us ed as scra92rs, c i1opp2rs, fleshers, ii~.;; ing tools, etc. 
~ 

ed ; e rn9.1:8s an ideal saw and a ri ~ht an~le cut C9.n be ma.de 

by using t he smooth dorsal slde as a 

and bone can be for~ed or notched 
... 

. ~ 

ee-Hl~ superior to a flake of vitreous 

que.11 ties. 

_tu,chqeolo?; lcally, the se sp~cia. liz .~d flai(~s have recelv•3d 11. t t 'le 
f, . ~"- ,,. / 

~ reco~niti '.m but h ?, VG been nnt e c. to occur on t ha f'razl '.7-r- :aver ({;~-~s 

Haury) 1 - (P-=rsonal communlc='ltion}--. 
t,;-.:..~ 

( t_,,hn.,·.LA \"),--...,-.• :.. .-" 
1 

('C. ~~- ~ :. ~- ··· ·· · ·· , ' · ·· _,_ . 
• ._ • , . .._ I' • • ;._ · ( .._ f : ,-

1 fl'~•· ;..,d '1..L l.'iV c. r, ...u: ~c \ ' ~1 l _'\, ·· . ... . ~. , ........._.,_, ·- , 

. . " 
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The excnvattons at Snaketown have rev~aled an o6cucqtton of 

skilled and lngeneous peoples who were professional sp~ctallsts in the 

arts and Rcienc~s ~ p~rttculstrly in the stoneworktn~ industry. · 

Aftar vtawtn1 the rasults of only one phase of t~eir stone tool 
"h~I. pt: . r,f"'s. 

industry, i.e. the projectile potnts, there ts no doubt that th~ ~er~ 
,T\ ... 1 • .,, ... , 

master to-::>lmalcers. Not all of the ston~~·ror ;~ers were s1i:i1L~tl, for the 
. . ~ . ft)~-t;;d. 

ut\.11 ty points show less abtli ty and. cert8 lnly not the ~11: w.Gl.'.!k. 

of the elabor~te barbed points. It seems clear th~t the Hohokam had 

their mast :~r tool:!1stk~rs
1 

and some of the hunters made their own points 

as best they could. 

· fQJ:llliW ""'..t.Qn~c1t1n :_;; , "grtre~,----poM..sh-i.~-.-d.-rill.1.ng rand=-""ne~~"!!~--
Their fl,l.Jced stone tools include several distinct ty-p~s, ~. 

styl~sJJ di verse n8.nufacturing technlques)') and. sJ.+=1~ a preference 

materials. 

App~rently ovJ r a loni span of tl~e, the Hohokam devised, 

accll.::lula ted, retained, and ref lned d. 1. verse t~chnlq u~s of work\. n :r, st one 

by the fla l-:: in,:: process. Prtd.e of workm.3.nshlp se~ns to equal, lf not 

surpass gctual f 1.1ncticnal value. Proof of their extraordln~=try fl'3.kin~ 

abtllty is their extensive use a£ quartz crystal which ls ~xtremely 
'. 

(21 ,-y 
v difficult to flake because it lac1cs homor::en~ ::::ach style appears to 

have been intentionally designed to serve a definite functi0n. The 

elabor~te ~arb-~1 forms are difficult to ria::rn and it tak~s several hours 

to · co!"lpl·~te just on~.tpolnt. 
µ..t.l- .,.:'~-u._ 

a V3ry sp~ctal fLmCL!Jf! more 

Certainly t''1e:f must h~ve bP.en fl.esi~n9d for 
/}}:...,-,-, (., _I. >nj..LrJ,,.,.._/L 

co·:71plic3.t~d or ce-F-e-'1tmi9-l th'3.n just for 
/4 ,,u ,l,._f,vr,-J 

hunting same. The utility potnts ,roul:l ~ gclequ::1.te and suitable 

for killtn1 s~~ll ~a□9 an~ they can he ~ade from a co~non r1ake in just 

~ few 3lnutes. So w~y ~o to all t h is tr~u~le to make such an elabor~te 
d,u-/r.,,.;C 

point for -~ huntlns? (As -~t,. ~-~~ -°:rn'.Jt-.r the intand.ed functlon o f 

c.... these elauor::i.te µoints,)b'.lf;.~ 19::g~at:.r-:f=u.:..:-s·-c-etl!=t" "6;~.f1&~r 



A representative collection includes points such as: ( 1) The elaborate 

long, narrow, barbed, or multiple notched points (Plates 1 and 2j). (2) Small 

points with multiple notches about one-half the length of the margins (Plates 

II a-i, III, VIa). (3) Thin triangular side-notched (Plate IVa-j, XII). (4) 

Small, random flaked utility points (Plates Va-j, VIa-f, h-j). 

The first two categories, (1) (2), show a high degree of sophisticated 

specialization of workmanship and material preference. Examples of Type I 

)0 
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or barbed points and their features in common are: (%) Indentations at the base 

are made deeper than the marginal barbs for hafting purposes, but this causes 

the base to be weakened. Upon withdrawal, breakage very close to the base 

could occur. The general form, fragile nature and style of the base wo_uld 

?-,w 
1ndicate the point is inten~ed for one shot only. (Z) Point is well oriented. 

3~ 
'Bifacially pressure flaked with expanding and graduated marginal flaking. (3) 

LJ.tv 
Very straight with longitudinal alignment. ( 4) In relation to the base, distal 

end is thicker but terminates in a sharp point. (5) Distal ends are narrow and 

attenuated in relation to the length. (6) Flake scars are collateral, or at right 

angles to the long axis. (7) Flakes terminate by feathering at the median line. 

· (8) Before notching, the width of the flake scars become progressively smaller 

~I-<! J 
as the flaking ~pe~ sses from the base to. the tip (distal end). (9) Base · of 

point-;: i_s bi-convex but, as the point becomes increasingly narrower, it grad-

ually becomes . diamond-shaped in transverse section. Tips are broken on all 

of the barbed points. The triangular points (3) exhibit flaking techniques ranging 

from very si~ple but well controlled pressure work to highly refined workmans h i p . 

They would be very adequate for hunting and for defense. Some points in this 

(3) category are isosceles triangular in shape and the pressure flaking shows 
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diversity of workmanship. - Some are flaked by a simple embryonic technique 

and others reveal highly refined and skilled flaking ability. One example 

(Plate IVa and XII), a side-notched point shows unbeliev~ble skill approaching 

perfection. The point has been pressure flaked to a remarkable degree of 

thinness. Final retouch flakes are terminated w :ithout error at the median line. 

The edges 
~ J)_ 

are perfectly straight and the point is in perfect ~ ;i_-balance. 

The hafting notches have been expanded internally and the lateral margins are 

minutely serrated. Magnification is required to measure the spacing interval 

of these serrations, approximately 1 mm. Due to the worker's skill, this 

style of point differs from similar side:...notched points because of its perfection 

and the above mentioned characteristics. Side-notched points have a wide 

geographical distribution in the U.S. A. (e.g. · Jennings 1957; Lehmer and Jones 

1968; Swanson and Bryan 1964; Swanson, Butler and Bonnichsen 1964; Swanson 

and Sneed 1966) but they do not 

. I 

I 
I 

I 
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appro9ch the p~rfec_t1.'.'.m of t h ts part1.cul~r t ype of Hohoke.m polnt. 

The ut111 ty points · (4) lack unl formi ty 1n both m'3.terl uls 9.nd worlcm'ln

sh1p an1 lnd lcate that they were m.s.d.e by less d lscrtmiw=3t tr:~ 3!1d not as 

skilled workers. A.borlgln '.'11 s 1 tes such '3.S Clovis, C:den, Polso':l, Agate 
hvr,t -;~(), <:. , rc-· --... 

.Basin '.:lnd oth~r ph.1~0-l111tan hunt -4'rs yleld stone to0ls which sho!'l 

consistent and quite unlfor•n patterns of flake re·:1oval. out the 

Hohokam points show a wide div~rsity of form and techniques. 

Some of the lone barbed chert (quartz) points ara polished on the 

basal ed~e and on the proximal sides of the barbs. This could be 

intentional or accidental. It may be a polish put on the base by the 

-""~" tl)•'Y'-work~r to prevent cutting the haftins m-e-El-i-a. The poltshtn.ci; on the 

uppermost parts of the barbs could have been put there by the worker 
\ I (1. i \ . . ' 

..,... to prevent the points withdrawal and to insure lnflicting al~ 

• 

wound which co!lld ultim3.tely result in death. If the polish wa-s-- -vv ,·-n : 

tntentlonal rather than accidental, thls would lncre ~se the worker's 

time of flnishlng the long barbed polnt ~nd further substantiate the 

theory of a more specialized functi , n than ~erely for securing game. 

But the Hohokam cremated thelr dead, so we must consider that 

thls may be an accidental glaze r~ther than a polish - the result of 

the lntense flres of the cremation. Some of the obsidi~n points found 

1n the cremati~n were softened and deformed by the heat. Obsldlan ts a 

natural glass and has a natural blending of oxides w11ich would loil'er 

the alt3rin~ temperature. Quartz {chert) softens at 2912°F. However, 

lf 1t ts mixed with m~tallc oxides or c~lctum, it would soften ~ta 

lower te::-:ip~rature.~ · rhe presence of bone (calciun) withln the

cremation could act as this agent and ther~by l~part a ~laze th1t could 

be interpreted as polish. The question of glaze versus pol~ h can probably 

. . . . . ' ' · . . . 

be a~0e/e~x~'hc1;;;t~;::t~ot~ ~,,~~~1~;;\c.,:~r~:~~-~1e~==· --r"'"J""r.....,,,,c""r,:-:::r.-'""~,...l,..,e--t',,..__.e""'d--=a:-::n::-::ia 

t(~_v<:. v '• 

a- mt c1 o~~ "' f ft c 1. .rn L .! .. t.J rH,,,f \ c.a.:hl'-Or 1 §..;.;,_-us,e,~ ,-:-l:;i::r"' · J-' pol t-g:n=--
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