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The Polyhedral cores of Central Am erica repr~sent a dist1not 

t7pe or cyltndr1oal core and thetr shape 1e the end result or the 

techniques use~ to remove prtsmattc blades ntrtically from the 

perimeter of the core. These cores reveal a techn1que and a degree 

or- refinement d lfferent than 9.ny other core type and the c11tt1.ng 

quality of the prtsmattc ~lades ts '¥1excelled~ In size , tl-te cores 

ran~e rrom ~n inch-and-a- halt to ~tght 1nches 1~ length a~d qome 

are, no doubt, even smaller or lar~e't". The ortsmAtic hlqdes are 

oompat1.able 1:n stze, 1P.sssn1 nt?; tn length as the core grmfP pro­

greast ve~1 smaller . Although the core ts an 1.~teresttn~ ~tudy tor 

archaeologtsts, 1t has nev~r played a really important part 1n the 

tool lndustr1 other than some evidence that they were used as anYila, 

the midsectton mod1f1ed lnto ear plu~s . ~nd somet\mes use1 as a 

reaaer, 

Interpreting th~ manuractur1ng tec~ntques or these cores and 

blades ·has been a challenge to the wrtter for many years a~d haa 

resulted tn numerous ex~r1ments 'W1 th vartriua methods or manufacture .. 

I do not fe~l that I have r~s 0lved ~11 the problems whtoh confrontad 

the work~rs or the 'past i but I have succeeded tn productn~ a oore 

comparable t0 those mad~ by the J>E'Ople of Meso-A~~rtc4 ~ The 

observat1ot1 or Torquamada or seetn~ the ~rl v ~rtca.ns use the crutch 

11ethod to produce these prtsmat 1.c blades h.lls ~een ,.nvaluahlP- to my 

experiments, however , he either falled to record the details th~t 

would be \.mportant to the stoneworker , or has ~en m1squoted by his 

writers for p taken ver'batum ,, I rtnd 1.t tmp0fl!~1.ble to pro1,1ce blades 

ln the manner he purpotedly described .. Translations or hts 
, 

obllernttons were made by Sr. !.Be Taylor (1861) and tt 1s cer~ainly 

poeetble and htghlJ probable that they have lost sorn~th1ng tn the 

translation or that words like •bend1n~• have been translated as 

"s1.tt1ng• . for I rtnd tt 1.mposst'blt!! , for me: and ht~hly imp:aot?1t,1~ :£Ju 't~ .. ,V~-&t, -,a~ v ,.. ~~4,~/ ~ -,.,,-z~"< .o,r;J2 
«.,,'>'l.,C,"''-(;lt".4'4 '>1- .m-~ ~n.>' o(,.....,,_~ A,.,. I &:, / ~--~-·-~-----~--~--~~-
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even ror Ancient Man to remove prismatic blades tn a sttt1.ng 

position an(\ under the oond.1t1ons descrlbed. I do, however, reel 

tha.t the attt1ng posttt.on nee •i::. further st ldy and e~Pl!rirnentation 

tor, 1r 1t c&n be proved workable, tt would have certatn advantagese 

Por instance,' the standing pooltion allows the bl•des to 

the air and somet\mes they are dr1v~n into the ~round whereas the 

&1tt1ng postt1on would placo the core parallel wtth the ground and, . . 

· therefore , the blades would hit the ground with less.impact and 

decrease the"breakage factor. 

Unlike the other stone tools or the abortg1nal, we · are fortunate 

·1n having a rsoordH ?b•eryat1.on or th1.s techntque and t t ts well 

that we rertew and anal7Ze the h1stortcal wr1t1nga and observations .. 
of Torquemada, Sellers• Catlin. Joly and Hernandes. 

Accordtns to the Spanish Prancteo1an Frl.ar, Juan de Torquemada, . 

(llonarqu1_a Ind1atlat . Seville, 1615): •The7 had, and stt .11 haYe • work­

men who uke knifte or a certain black stone or flint, wh1oh tt ts a 

aoet wonderful and 'admirable -th1n~ to see thea make out or the atone; 

and the tngenutty which 1nYented th1s art. ts much to be pra1.aed. The7 

are made ~nd got out or the stone(1t one can explain 1.t) tn thta 

aanners One or tbeae Indtan workmen sits down upon the ~?'oun4 and 

takes a piece ot this black stone, which ts llke jet, and hard u flint, 

and 1-s a stone which might be called preotous. more beautiful and 

brllltant than &].abaater or jasper, so muoll so that or 1 t are made 

.tablets and m1rrora. The piece they take ts about eight inches long, 

or rather more, and aa thick as one•s leg or rather less, •ad 

• cyl1ndr1cal. They have a stick as large as the gh~rt of a lance, and 

three oubtta~ or rather more , 1n length, alld at the end of tt they ,, 

ruten r1ral1 another piece or wood e1.ght i.n~N long, to give ■ore . . 
w•t~ht to th1~ par~, then press1ng their naked reet together, the1 hold 



. the stone~ a~ with a pair or ptncP-rs or the v\se of a carpenter•s 

bench. . The :v take the stick(whtch ts cut orr smooth at the end) 

•1th both.hands, and set well home against the edge of the front or 

the ston~ • ·which also 1s cut smooth 1n that pg.rt : 4nri then they 
I.,. :~ 

press 1t ~gR\nst their =:t , and with the force of the pressure 

there r11es orr a knife, w1th 1ts point and edge on each side, u 

neatly ·as 1f one were to make them or a turnip wlth a sharp knife, 

J 

or or tron tn the fire. !hen they sharpen 1t nn a stone, ustng ·a 

hone t~ give 1t a very tine edge; and tn a very short _t:tme these 

worlmen wt 11. llllike ac,re than twant:, kn\ Yes tn the aforesaid maffl'ler. 

!bey 0011e. out· ot the sa• shape as our barbers• lancets,· exoept that 

they have a r1b u~ the m1ddle, and have a slt~ht graceful c~rve toward 

the point. They w111 out and sh~ve the hair th~ fir~t ti~e they sre 

used. at · the f.1.rst cut nearly as well as a steel r&zor, but they 

· lose their edge st the second cut: and so to finish shavt,,~ one •s 
' 

beard or ha1.r., one atte-r another has to be used; though tndeed · they 

are cheapr and spotltng them is of no consequence o Pany Spaniards, 

both regular and. aecular olerg7, have been sha•ed with them. 
' ~~f'l/.U 

· eapeotally at the beginning of the colonU:atton of. these ,re:~. When 

,taen nano auoh abun4Anoe as now ot the neQessary instrument• and 

people wh •.> :~-1.1,1 ._htHr 11vel,.lhood by practic1nr~ th1s occupation. But 

' 
I conclude br sa:,1ng th~t 1 t ts an ad.mt rable thing to see thea made. 

an4 no timall arg1111ent ror the oapao1 t.r or tee men who round out auoh 
· . .. B,R,~t:J~~t1 ;i_ '-I 

an invention.• (Holaes 1919) ff 3.;i.. 3 -
3 

Certainly there are some 1nequ1 t t~s 1n th1s statement and·, 

J"&ther thsn oonolude that Torquamada was a poor observer, I am 

·1nol1ned to bel\eye that mucb or hiR m~anin~ h~s been lost tn the 

translation, Por example: 

, . 



.. (1) We now know that these blades are or obll\dtan whereas 

the translation obeerne that the blaok stone ts aa hard as •tlint•; 

Thia · could' be due .to Torquemada •s lack or knowledge of the properties 

ot atone or h1a d•lN to be more desor1pt1ve, howe11er, tr we · were 

to take th1s literall.t, 1~ oould be qutte a1elead1ng re@:llrding the 

11th1c tuter~a~. 

(2) If' ·tne text la carefully atud1e4, one notes that the 

. Obeer-ntlon ot tme , :•tn41P. 81tt1ng 'on the gr~d• 4oea not aot•lly 
. ' 

relate to th• naoYal ot blades but, rather, I auspeot, 1nd1oa,ee 

oore preparation., •• •· note that •Juet prertou■ t'O thts atatMent 

-he ha8 been deacr.lbtn, the stone and •They are made and got> ~ out 

of the atone 1n th18 uMer · One or these Iridtan workllen stta down 
• 

~pon t~ ground and. tttke• a ptece of the ~lack stone - about e1ght 

inches l _ong, or l'ilther ■ore, and as thick as one •s leg or rllttier 

Clearly he. 111 talking or oore preparation 

for the normal oore i• about elght lnehea · long and about aa t~1ok 

u one•• leg and la c1l1ndr1oal and .the sitting pos1tton 1• aoe~ 
. • .. ' 'Ii __,. • 

. •-normal tor core s,Nt,arat1on - establtahtng Pld_., •WA1ghten1-

rtdgea, grlnt\ lh.S plattorma, eto: The phrase •got oot of' the atone" 

. :I •~14 'l,terpre'\. ~ ~nlng the worker ~ ~ftllovt.n, ·.rr~ a ~r .. , 
. • I! • ! 4; 

~look ot obstdt.aa a pt.ec.e or stone l•r«• endUgh an4 ·properlJ .ehaped 

' . 
I ' ♦ • ' ' 

tp ••%-ft .as the oo . • , ttr•re ts no tndl.oa,1on that, 'forca\JAMta .... 
• ,J . ;, 

Nterrlng to t.he e1tttng poa1t1.on ror blade re11oyal.. b7. pres,.u:re and 
. . 

Q' e:rperlmants_ have reeolYed,f'or me, that this pos1t1on will tU.aply 

not perm\ t enoostl laftrage t,o remow blades or thta size. a!li ahape. 

If.hen the worker 1• 1n a atttlng poa1t1on he can onlJ apply pre,sure 

'rrom the shoulders and tbta amount or r0rce t.s 1nsuttiotent to 

t,emove a blade. Alao he 19 tn An ••kward paettt.on tor seating h\11 
, . 

tool properly and u he lowers his chest for the thruat; h1s knee• 
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would. necessart ly be 11.rted up wh1.ch would lessen the hold or the 

naked feet on· the core and, therefoN,, oh~nge ~ta angle and lessen 

1ta stability. If the worker were seated w1.th his back agatnat an 

· tuoftble object, such as a tree or large stone, he could exert 

great pressuTe by extending hls arms, but the arms are also needed 

to proT1de the upward pressure and not just for pushtn~ straight 

down or~ 1n the attt1ng poe1tton - awa1 rroa the worker. The 

attttng post t1on aUo llllita the a11Qunt or 110-nment that can 1)e 
,, ' 

expected by j111t 1'1extq the shoulder ll'Wlol••. !'fttl tt we oonsider 

the use of a claap 1n conju.not1on with the sitting position we stlll 

ounot ll&ke th1e J)Olllttoit teuable tor the ol•P woold have to be 
' . 

aecured to · the gr~ to J)NTent 1ts sltdtng and tr •the worker weN 

ln the .•1tt1ng poe1tton he would ~ at the ■O!Mfn~ or thrust - just 

Jlll•h the olaap away rr011 ht•~ Also·· an:, sort ot holding delf'ioe 

oeceea1tates .the reP0$1t1on1ng ot the core each time a new race ta 

to be exposed whtoh •k9a the sttt1ng posttton awkward and h1ghl1 

· 1■pract1ole. 

()) Torq_..u••.4••0rlpt1on ot the holding method .I alao 

question for the t,._lat1on •ta.tea •tt1e1 pre•• their naked ·teet to-
. •· 

gether, and , hol4 the stones u w{th • pe1.r or p1ncera or th• 
. ' 

vl•• ot a carpenter•• benob.• bppose we change one word 1n thle 

· text and we .hafts •Th•• press their naked feet . together and theJ 

·. ho14 the · stoM• .- wtth a pair · or p1naert1 IDll the ~•• ~t a OCIJ'Plntere 

,'t,enoh!" Th.ts oerta1nl1 concurs •1th ay expen11ent1 and with Catlin•• 

lat4'r 4e■cr1pt1on ot the nae. I . do uee a Gl'Ude ~Olding deTtqe lftloh 

re•••l»llng • oar~nter•• •t•e and I do pre•• ay feet togethet.acatnat 

tbe ooi-e such aa -.1th a palr or P\,ncera.•. lb' experiment• haw 
~•!. . 

4eftnl°tely proven, tor .. , that it is 1mpract1cle, tr not .1m~•1ble, 

to •1t on the gi-ound and bold the core with the naked teet an4 remoTe 
' ,,,, . . 

pr1•aat1o blade• by the pNssure methQI. • The .outward roroe neeeesar1 
' 
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to remove a blade ts eo great that no degree or JIU8cul&r de-..loi,ment 

(e~n t~, no doubt.- euJ)er1or muscles or the abortg1nal) would sutt1ce 

to 1Julob1l1ze the oore actrt101ently to aoo011plt.sh Nt110ft1'. JJfi/ 
. -.cmt•nt, howe~r ·a1l.ght,· _w111 c•u•e the bl~ to be 

(and all auba•ci• . ·blad..-) or broken, before 1t baa left the oore,~ 

tbereb7 uktng the core ·untl t ror turther use. · Abor\gtnal oorea are 

aute evidence. or ihelr 11'110b111ty during manutac.ture for th.er are fat 
. . 

too perfect and the tlalr.e acBre show few undulations to haft been · 

held by the feet al.OM~· St.qoe the outwJ-rd preeisure ta ala()St a.a · 
' . 

•· ,,..t ... the 401fflW .. »re••ure, OM IR18t aot) Cllll,. ltand 01'! th• hC>ld1ng 

': . :..(u.a ·' ttor •tAii_iq,, bllt·,' 1t thja ~pl'• ts nt~--~,#·.iv,.;:•it, , liuet 
,c • • • " i., -· . • . ) 1 . . 

be tttrth~r • ·•o~d b7 -~~ use ot ntghte (be.-YJ rro• !!' &Olietht~ 

-~ . ela~iar) ~n 'the -1ai • 9'ar~.r • . J . Wll.,._ ••tJ~- fMlJ,t~t.l_l 
I, • ., .. . 

~ ttla ahupieal ~ ~W141 ... ~ even Torq_11AJM<\a ~tt••t• · -to thiti ·1.n h1e, 
I ~ • 

: 4-ol1.ptton tit •• -•t,ldg edge. And. • pref'an,:,4 J>~4ra.1 , ~~. \i> . • • . I 

"' , . aust haw. eatabl1,.,,_ ~14&•• wnlch can be wrr •hart> (coffre4 1# 
t . ' . . 

a.tail later ln , Ible t•~> ,Jfht.oh uke• th• nan4 Mt hold-t.n,-thOd . . . 
. ft'rJ clanprou.-: . llOtll ,thtteto~, the abQr131nal ·teated w1tb th\e 
• . . f I 

•~r~~~d,ged , oON ~ f.\raly enough l>etWffll h1s naked _t~e, to · 

bold. tt aecu~ tor tl,e. p,-aaure -~moTa1 of bi.dee end what do 1ou . ,· 

' baff ~ an aboi'181rlal With bdly cut, badlJ 'bJAedt••· t•e\!1 hu 
• • 

~- . _ .. ~P~!lDS 1'0ftD ~ _o,, -_.. other s,'.b9tarioe ~'1t .. ft 'ft,, .. t,et ~ the 
~(l· ,

1;f:.•~ •Otl'lt _• nof ·~~ ··•~!~~tUq tor oblt\cl~ ~ill~~-.. ~-·. , i, . ,> . ·• . t • ~ I f , . • . . . ' . . -l ~ ,..... , .\ • • 

·. ··_• fi1.a.t, •tin, l•t-Mr ·•• .ad ~t •bou~ •nr ·•tttt 1 that cc,1114-"' 
f' , , ' I 'I I, ~ 1 , ' _ • , . t . ~:~cl ~~---•~~~:1~.·~ .-_.¥lf:1~ . . I -~ _lie-.. t~ r~~~~~pt~•-~;t ~-

. ,i :•i:-w4 paetttOll ~ .;~ . •r•t. ho~\111 u tbA 41~. ~ .,r ·'f~, i ;\}.~':9~ arttft ,o_~ .. ,~l• ~-,,~ ~! ~\"'.8:~~\~ . ~ 
· ~ .... - 4"tr1.Jaa tbt • Pf.0 ... Ot the -~ftl' ••t•4 - •~ ... II'~ '~l 

, . . : .· b~l.4llli the _· oo · : . ~ ~- ~en ·a ftl'J •~ll «n,f~.,:·o,"'.t11r, '.~W,.Cld 
. . . ' . . . , .. . . .,,_. . . . . . . 

. :. ·111· a German wt •hotrlnk the worker aeated flat qn' the o-~tf\th . . . 
· · r,et outatretobe4 .hold\ng the co~ ,p1noer-11k••· ,-t .. eri the t,nt .. 

.. 



.. 

and casually removing blades ~ Referrin~ to Bu_lettn 60 (Pa~ 323) 

we now find the · worker seated on a boul1er - 1n a· semi-standing 

~\t1on - and with a ahortene1 crutch, but still holding the core 

7 

with th& naked t'eet. But 1.n •Flint-Working Techniques• (!ll'ts,{940)~? 

.•• ·now ban a _d.raw\ng or ~he worker stand1tig but t~ text at111 

oon~atna .the -same 'old desor1pt1on or removing blade• in a attt1ng 

J)Qllttoti~ 

(4) •then they sharpen l.t on a stone·; uaing a hone to give 1t a 
• 

T&ry tine edge• • . If we casually read the text, 1 t WOlllrl see11 that 

Torquam~da 1a atattng that the abor1g1nal sharpenad, his pr1smat1o 

blad.eo Ve know tht.1 cannot be true for th1s -,ery 1ntr1oate method, 

or '&;Lade remPTal was tnftnt.d by the aboriginal tor the expres• 

purpose or gtvtng a long-. thin blade with an edge that ts 1nt1Qlteatul. 

ftiererore, why hone it. ·Also, archaeologtcal ertdeaoe reveals no 

abraaion or the ed.g~a of these blade$. that would 1nd\oate hon•tng. ,, 
. .1na111ing the ~ext, I conolude that he 1s elther ref~rrtng to t"9 

• ,f • 

'*o,,br s.harpen1ns. the· ttp 6t" the crutch tool or thllt he ta hone1ng 
I 

the to.p ot the oore tor the platform preparat ton! Personally. 1I . . 
believe the re~er~nce 1s td sharpening the tip of the ' erutoh tor 

this 1s a ver1 neoessar,- part o!' blal!e removal. Al.lfo, tl'l1s reference •• 
1• aade 1n oonJunot1on with the •stick• which woul~ aNm to indicate 

sbarpen1ng of the tool tip •They take the st\ok wtth both hands, 

and set well home against the edge cf the front or the stone, ·wn1oh 

also ts out smooth 1n that part; and then tl'rey press it ag!llnst their 

bnst, and w1t1' the toroe ot t~ pre1aure th•;r• f'lles ort a kntt'_.~ -

Thett they sharpe~ 1t (t1p ot crutoh) on a stone ustng • hone -~o glft 

lt • ""ry tine edge; and ill a Yer:, aliort tl• the• ~'¥'1anen will•-. ' aore th&r:i t1'ent1 lm.1 ns , in the ator.essid canner.• Unrortunatei,, his 

·4••~r1p~1on ot the blade between th••• two explanatlens would leld 
'\ 

one to attribute th• .honeti,g to the pr1sma.t10 blade whtch certa1nly 
.. . 
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would be unnecessary. It is unf0rtun:ite that he ritd not record 

the materia l used in the tip of t~e crutch , for Just a sharpened 

woodened st\ck would not be suff1ctent to remove these blades. 

It' the wooo. were hard &nough , 1t oould suffice , but tor my 

experiments, . our local hardwood.fare l!luch too sort to w1 thstand 

·th1s oonoentrate4 · preasure~ · They merely crush and splinter and 

ser,e no purpose f'Qr blade removal. It 1s poss1ble that the 

prehistoric workers us•d antler; bone or jade for thte t1p, but 

we haft no documentation fer this other than th!\t the prot:1maf . 
ends· or their blades 1n41cate th~t less than one-elghtb or an 1noh 

. I 

or surraoe was cob\&oted by the distal end or th8 ~ressure tool, 

1nd1cattng a tip of a&ter1al hard.er than woOd. 

. ( 5) "They have a stiok as large as the shaft . of a la~~ce , and 

three c•tb1 ts, .' or rather more p 1n len~th , and at_ the end of 1 t they 

rasten tlrl'!lly another pteoe of wood et~ht inches long to ~lve more 

It ts a ltttle hard to decipher the exact 

measurement or a •cubtt• 1.n 1615 for , even today, 1M have several 

meanings for a o\1\,1t. The Sebrew, Boman and !tlgl1sh cubits all 

·di rrer,, be1.ng t'r011 etghtMl!I to twenty-two inch•• in let,gth; If we 

apply this measurement to the ut·ec crutch we would have a length 

ot 5•6• and when• ad.4 to this the cross-p1eoe To,rq_u.-.da retere 
; ' •. ., 

to we would •haTB a st1ck •""ot~l o( about stx feet lODg. Preeentl:,. 

we think of'• outi1t u being the length fro• tile elbow to the tlp or . 

the 111ddle r1nger. In my case th1s would be .19• per oub~t and I 

would sttll end up wtth a crutch well over five- feet, whloh a IIUOh 

too long for employ1.ng this pressure ~ethod. Th~ ideal orutdh tor 

lle ls about thirty-two inches long ' but each worker 1'111 require a 
. . 

different meuure•nt depending on his height, measuring the dlstanoe 
,, v 

rrom the second Joint of tM ftrat finger to the chest! 



9 

(6) "They w_1 l~ out and shave the ha1r the first ttme they 

are used, at the rt~st cut nearly as well as a steel razor, but they 

. lose · their edge at the second out ~ and so to finish shaving one •s 

beard or hatr , one after the other has to be used." This 1s har~ly 

const s tent wtth the description and pra1se of thctr fine cutt1n~ 

ed~e unless we can assume that th~ barber W3S very careless wtth 

the tool and latd ·lt down carelessly .on some hard surface or 

per~1tted it to rub against another blade. For the only thlng · 

that will dull th1s t'tne edge is letting 1t rub ~atnst another 

blade or hard surtaee an4 lf they a.re carefully handled and wrapped 

to protec_t the edge, th•7 w111 retain a keen cutting su:taoe · almost 

1ndeflnttely. I have shaved myself many t1m~s .wtth the sa~e blade 

and settn 11 ttle o• no use soars on the edge. AlsO', at the Arizona 

Archaeological ,1,1d School of the University of Arizona at.the 
I . 

Grasshop~r stte thls las~ Sum1Uer , Gene Seeley . Apaobe Cattle 

Manager , s ictnned a bear with one of theae bla.des and. , after th 

· job was completed, we could sec 11ttle or no 1ull1ng or .the edge. 

It ts oonce i v&blep however , that theoe blades were so numerous 

that the ba rber oared little about rutr. t n~ the ~dge and, ther 

used man1 of them tor one hair cut to insure agatnst oftenn1 
' . 

the Spantarde .by ha1r-pull1ng w1th a dull blade. Or perhaps 

when Torquamada · sa1d •wt they los~ the1~ edge at the secon4 cut• 

he was · referring to the · second. t1T.i18 the hair or beardwas out, • 

,. .. ... 

• 

Therefore 1 1t we are to take the. translated. verston of this 

Prlar's observations TerbatUJli we have: An Indian s1tt1ng tlat on 

the ground, legs straight in front or h1m, holding a very sharp 

oore between h1s naked fee; and presstng off blades with a crutoh 

that me3.sures well over five fe~t. lt simply wll1 not work and I 

' ·su~gest the readeT convince himself of th1s by trying ,his method 
1' 

pers.onally. I rather think the stand1n~ postttan, w1t# oore 1n a 



' . .. 

holdi ng device , and the worker press-1ng on a shorter 

crutch 1s the tru8 picture. 

9-A 

I do not mean to lnter that the $1tt1.ng pos1;1on and 

feet-holding methodtare never ueed. I use this. many ttmea 

to produce ot rt~• of artttaots but not ror pressure 

work... When I eaploy the use or 111 teet I -.in gesierall1 
' using the 1nd1rect perouss1on method. (see Indirect Per-

-- I ' 

. ' ) '. 
cue-st9n Mthoct,· this paper) . 

.' l 

Hernan.def! (165l~D!\de a 1·1ttle more detailed observatlon 

or this tectu11que and added that the worker used a hard stone· 

on the obs1d1an core before .he applied the wood presser. Re 

reasoned .. that they were removing angles from the edge &nd th• 

platform .before remoTtng the blade. 't-<A (abrol and .L.Cout1er, 

Bulletin de La Soo1ete, Preh1stor1que Pranoa1se, 183~) . ~* Coutter and -~~a, · ~u1 te oottff)tl.7, decluced that thf't 11tona-
.. . 

worker scr~tobed the platform or thf,, core with a tough it 

to abrad~ the 8urface and prevent the ;tp of the pressure-·-· . . ~+ 
from slipping. . (A.Bcarnes . Proc~ed1ng or the Preh1stor1o ~v.. • .-

J 

. ' 

. ' .. 
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G .. E. Sellers recorded the obs~rvat1ons of Catl1.n who · 

11 v:ed w1 th the Nor.th American Indians a.nd obserYed their blade 

manufacture ~ •In some cases t he otone operated on was secured 

between t~• o pieces or str1 pg of wood l t ke the jaws of a vlse . 

bound together by cords or thongs of rawhide; on these strtps 

the oper~t or would stand as he applied the pressure of h1s weight 

by 1mpulse ~ The tool betn.g used was a shaft or stick or 

between two and tnree 1nches d1ameter g vary1ng 1n length , from 

t~1rt1 inches to four reet, aocord~n~ to the manner or using 

them. These shatts were potnted wtth bone or buckhorn, inserted 
' 

1n the working end, bound with sinews or rawhide thongs to 

prevent splitting. For $ome kinds at work the bone -or horn tips 

were scraped. to a rather blunt point_ others with a slightly 

rounded end of about one-half inch in diameter.• Here we have a 

descr1pt1on or the vtse and the orutoh which both replicate the 
t· equipment I use tn my manufacture. 

N~ Joly gives a description of polyhedral blade ma.k1.ng in h1s 

book "Man Betore Ketals• (188) , page 212) H19 version ts q•Jtte 

different from both Torq_uamada and Catlin. •M.Courtes. member or 
the Prench So1ent1r1.c· Comm1ss1on of Mexico, and M.Chabot ,u1nta1n 

that the Aztect,J, 1n making their obstdtan razors., begin by shaping 

the · rock near the quarrv wh~n 1 t was taken. 'rhen arter ha Tin~ given 

to it the form ot a prism terminated at one extremtt7 by blunt 

po1nt 1 at the other a flat surface the workman takes his .prism in 

the ·left h4nd •. and pressing 1t agatnst some resisting surface ,strikes ,,,, 

/ 
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it at first with light blows . graduallv tncreas1n~ t~em in force 

until at last he obtains spllnters as sharp as razors and desttned 

to serve the same purpose.• 

This method could Yery well serve to make sharp flakes but 

could not poss1.bly produce a replica of the Polyhedral core or 

Meso-Amertca •. This desor1pt1on of manufacture would make little 

sense to any stoneworker tor if tt were at first struok wtth light 

blows this would crush the stone and destroy any platform preparation 

and 1ncr.easlng the velocity of the blows would remoYe a flake but 

it would have multiple undulations and conoentr\c waves w~ioh are 

not present on the Polyhedral blades . The tiny platforms round on 
• • • 

the poiyhedral blades ts testimony that they were removed by 

pressure and with rep1t1t1on and aocura.oy and unU'ormi.ty. A oom­

par1aon of blEt.d.es removed by percussion and pressure will quiok.1'7 

prove th1s · point. Obsidian has very little .reetstance to end shock 

and 1s jU:st not adaptable to remov'lng long well defined blades b7 

the percuss l on method. 

1 All of thes9 records are valuable contr1button.s to the recording 

of this techn1.que , but they do differ 1n some respects and 1 think 

one must analyze them and allow for translation d1screpanc1es. 

Dr. Robert Heizer•• present 1nvest1gat1on of the polyhed.Ntl s1te . 

tn Guatamela w1ll probably oontr1ht~te much tnrormat1on reg~rding 
I 

what toolA were used and t~~ development and reeolvtng of t~ohn1ques 

ot th1.s particular blade industry. A surface eollect1.oh from this 

,,. site °tnd1eates methods or sever1r.g corf!s, core re.}'u•&nation; use or 

e,thausted cores 'as ·tools, ».r_•tjore · rorms .~nd tha~Ust>arded: 1n 

• various stages of manufacture~ ~t , at the present time, there has 

bee.n very lt ttle ~tudy or research on the removal of pr1Sm4t1c bl,ides 

from a Polyhedral core. 
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The ac tur1. "'i. removal of pr 1. SMe. t 1 c nlad es fr'>~ the core ts not 

a d1.fftcult techn1queo The prob!cm ltns in p ... eform1.n~ the core 1n 

the proper shA.pe w1. th ridges to ~uide the blades and 1r. the. proper • 

pos1t1on1n~ ·or the ttp of the crutch tool., V.er1 f1c4tion of this WflS 
~ . 

11an1re•t a.t the Ltth1o _Techno1Qgy Conference held in Les Syztes in 

1964 when·every part1e1pant was able to detach~ sat1s~~~eft 

Furtner, the largest and most perfect ~lade was removed by~Sonnev1lle 

.Bordes whose weight 1s well under ~ne hundred pounds, thus tnd1cat1ng 

that this technique also does not require tremendous strength; Baoh 

part1c1pant ~as g1~en 1nstruot1ons and help \n placing the tip or the 

pressure tool correotly on the platfor~ , but the actual 'blade removal 

preeented no p:-oblem ror thern o 

Poll owi n.a; is the record. of my expflr1.ments w l th th1a techn 1.que 

wh1oh has produc~d a true replica of the Polyhedral eore 111tnr1 blades .. 

Material : 

Stnce my experiments have been an effort to reproduoe the 

obs1dlan Mesoamer1oan Pol7he~ra: cores . I _ have used . primarily 

obs1dtan from Glass Butte~ Oregon o It ls round ln many colors, 

textures and qualities and 1s an excellant working material~ The 

best quality from this area 1s that with an absence ot flow structure : 

that found ·in situ, and that wlth homog~n1ty and glass-Uke qual1t1es. 

However, I have also experimented with other Aatertals such as 

cryptocrystall1ne varieties of quartz 1 flint and glass. Obsidian . or 

similar materle.ls, must be homogene.:>us ,. fine-grained (or vttreous) 

uniform in compos1t1on and texture and free of lnternal stresses or 

strains. It must be devo\d of 1nolus1ons , grain or undetected fla#si 

tor the sllghte,t 1 ■perteot1on will h1ng-oft the blad~-and render 

the core uselesa ror turther blade removal~ Fortunately for the men 

or preh1storJ , obsidian was round / \n abundance 1n oerta1n areas of 
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quality war se l ecte1 f or t he Polyhedra l i ndustry ~ 

All obs1 d1an ts n ot sut t~ble for T.~klng polyhedr~ l cores, yet 

can be excellant ma.tertal for the 'll.anufacture of a vartety of other 

tool forms 0 Some obs1d1ans are excesstvely brittle as a result of 
. . 

self-oont~tned internal forces which 1s characteristic of the 

volcan1c glasses .that are geologtcally old . Others have 1m~rfeotlons 

(am1gdalo1ds or crystobol1to) due to the obe1d1an reachtn~ too great 

a temperature before it cooled. Many other factors are necessary 

tor the forlll'8t1on ot good obs1d1an~ (Refer to Jlla.ter1als chspt~r) 

Color, or lack of oolor, appears to make little difference in work­

ab!l1ty of material ~ however , the presence of rlow structu~e does 

cause differential resistance to B.'9Plied pressure result t ng 1n 

1 rregular1 t\es o~ both the core and the blades e ~ven a mt,iute 

1mperf'eot t on can cam~e the pr1?.~:1 1.1re platform to collapse or stop 

short the r~ i:" oval of the bla1.e al ong t he face of the core be · re 1t 

ls removed ln 1ts entirety , thus crea t i n~ atther a step or hinge 

fraeture o When. this occurs , add1t1ona1 flakes or bl~des oannot be 

removed as too great a mass of m9.ter1al remains on the face or the 
. ' 

oore and~ the~ror~1n aost instances 1.t 11\\l!t be abandoned • . • 

Obs1d1an appears to have the properties .or a solid yet b!haves 

·1n the manner or ·a i..•1 liquid. In order to make _blades or an7 

other artifact , the ma~er must be able to control the wav9 mechanics 

of this most v1se1d material. The waves and undulations Nust be 

el1m1.nated before a true blade may be removed from a c ore (See 

pre·ssurs work) A st\ldy of the wave patterns Qn cores. 11m\ · blades may 

reveal much regarding the -ceohn1qu~s of manuf~oture o Considerable 

researoh and study 1s stlll necessary to oomp1.le and resolve the 

' oharaoter of. a beavy 11qu1;d and the behaT1or of solids subjected to 
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force-& My exper1ments ·have h :lpdci me resolve .9.nd perm1 tt9d 

control of thts phenomena which I c~11•wave motion." When 

making my bla1es and oores, I have used only body stren~th, b~t 1f 

thee~ same fra.otures could be studied under laboratory conditions 
a •: 

with the aid of/meohantzed device WC I~ 01J.l 1 crP~te exaot condt.t1ons 

and resolve much of ·the stat1st1os or this ~echn1que$ 

.. 

.. 

,. 

• 

"' 
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Crutch : 

The t ools used 1.n Polyhedral blade manufacture are the chest 
crutch and the holding dev1oeo The crutch I use 1s about thlrty-two 
inches 1on~ , however, the length wtll depend on the ind 1. vtdual work~r"s 
st~ture. The length 1s determined by measuring the d1st~nce between 
t~e tip of - the index finger and the chest. Place· the shaft on the 
chest, bend over, and place the ttp of the shaft on the platform or 
the o~e. The d1stanoe between the ttp of the index finger and the 
chest will detentne the correct lertgth. It ts important that the 
crutch be no . longer, ae the 1 ndex r 1.nger mu.st P,lace and gu 1.de the 
tip or the pressure tool to the exact posttton on the edge of the 
core o · 

Shaft must be thlc~ , but not so lar~e as to be cumbersom and 1mpat"e 
the line of' atght between the worker and the top or the core ., My 

.orutch has been made rroM a heaY1-dut1 ehovel handle and has serTed t ' 
the purpose very well. The wood must be :9em1-1nflextble, for s.n1 
quivertng of the abaft will cau~e the b19de to undulate as \t tears 
loose from the face or the core. Thls w111 cause trregular1t\.es on 
both the blade and the core. which cannot be overoO!lle wlth subsequent 
blade re1"10Val. 

A pointed pieoe of antler, ivory, · bone, or met~l 11 afrtxed st 
the end of the staff, secured by a ferrule, ·or serving to hold tt 
tight. Th1s- t:maobal1zes the tip of the pressure tool and also 
prevents the sh4ft rrom spl1tt1ng. The tip ta made flat on the side 
tao\.ng the worker and the opposlte side is round9d to give it strength o 
The tip wtll resemble the point or a screwdriver wtth the outward side 
a 1ghtly rounded - much 11ke a U with the top or the U faolng the 
worker~ This shape prevents the tip from draggtng on the e·dge of the 
core vhibh would cause the edge to crush. If the t1p 1s rod-like . . . 

w1 th the pot nt 1.n the center, 1 t will , omet 1:mes catch o., the edge of 
the core and ~ruah the plattor11. Att•r use, the t1p must be checked 
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ror ·contam1nat1on or part1oles of obs1d1an wh1ch will also 
, . 

cause the plattorm to crush. Us1.ng -a copper t1p el1m1natee th4t 

oont1nua~ _re-sharpen1ng th~t 1s necessary with other materials. 

The proximal end or the crutoh ts fitted with a short flat 

piece or wood ahaP,04 to the s1ze and co!lfort or the workP-r, which 

w111 serve as a cheat rest. Chest oruteh now resembl~s a ca~ttal 

'l', the top part of the T being the part placed on the ohest. 

'l'hts type ot orutoh 1s not only useful f'o?" the ~moval o:f' 

Polyhedral blades but 1s also used.ttC? re~ove the channel t'~es 

trom points such .as Polsom and CloT1s and may he used ror the r1na1 

retouch. on . large blt~otal artttaots. The crutch allaws the 
.., 

workerto place the tip of the pressure tool on the platform wtth 

•ztreae acour&bJ an4 preo1s1on and per1D1ts h1JD to apply controlled 

·pNs_sµre in varlable degrees. 

· If the .cru.tbh is employed to remov~ large blades bf the 

oombtnatlOl'l of ttre.pl"essure and percussion t~ch?;tique then a pt•oe 
~ 

of hardwood about four lnohes long 1s affixed to the staff near 

the tip to serve as a etr1k1ng medium for the worker to al)pl7 

the bl" wheri ·th& t _t~st person applies the pressure: 
, 

If one 1• 

· rortunate enough to f1nd a young· sapling to serve. ih1s pu,rpoa.e i~ 

then he can saw orr a limb near the t1p or the statt to ae:r,e· 

. as .tho: crotch for ,he st:t"1k1ng medium. The striker, ar 

percussion Hnplellf)nt 1s ·a billet of hardwood; or a sect.ton or • 
an~ler, about toµrteen inches 1ong. Downward and outward pressure 

1s applied s111t1ltAneotisl7 with the blow del\vered by the seoond 

person. 
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includi. 1~ th~ modern ca.rp,::! n t~rs "1.se . raok sttck~, touaequtts 

and even l9vers~ None served as well as a homemade type 

s1m1lar to what prehistoric m..4n could have d.evtsP.d.. The roost 

sucosesful clam _ • and the one most closely resembling the 

aborlg1nalg , has been two oolas , or two 2 r 4 pieces of lumber, 

' t1ed loosely to~ether at one end wtth nylon oorde Th1s allows 

-the core to ~ ·slid 1n e1ther d\reot1on to proT1de a va.rtable 

tulcruM.. 'the core 1s placed between the two shafts near the 

tied gect1on. The opposite ends are ~pread and a large oobble 

inserted between the noles and slid up toward the core-holding 

end·unti.l suft1c1ent pressure ts obtained to make the core 

1mmob1leo Th1s clamp oan help further to secure the core by 

placlng several lar~~ flat ~labs of stone on the far endo 

The clamp now looks like a Cap1.tal A wt.th the core at the apex 

of the A,. 

The hold1.ng dev1.ce must be 1mmobal1zed 1.n order to rer:iove 

blades .tepcati:,dly - f or th~ gr.,gle of th~ core 1n th~ vt<119 ts so 

cr1t1cal ,;hat any movement or eha.nge or pos1t1on w11 result 1n 

the worker brsak1ng the blade before it h4S been entirely 

removed from the core. Whe n th1s hap oens , ,.the oore must usually 

be abandoned. 

Ust~~ the feet a l one to hold the Polvhedral core ~nd at 

the same t tme press off blades is tmpossi ble because the feet 

I 

I 
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immobile. Polyhedral blade r~~oval requires the work~r to 

use the ,weight of the body and also assist with pressure from .. 
the knees .. Thereforeft wlth all th.ls body moveitent, 1t would be 

most difficult to secure a core by ti1e use of the teet alone. 

Also the holding device m1J.:,t <~xert a great amount of pressure 

to hold the core securely due to th~ amount of outward pl"essure 

exerted by the hands when detaching a blade. In fact, the core 

shoul1 be sltghtly 1mbedded into the wooden jaws of the clamp. 

't:'he fl'!et r, o play a P!'\1'."t in th1 s technique. , but only to 

stand · on the holding devtce to ~1 ve 1 t a.dd.ed we1£;ht and insure 

a .~atn s t the ola~p mov\ng .. 

• 
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The h .~.Aut1 f11l prtsmattc ·t:ilr,d.es re,.-iov~d 4'ror, t'1c P01:,i-)ed-ral 

core have P".ral1~l s1 :ies •,r ·1tch fe~t1'1er 0ut to a.n tnfinttsemal 

ed~e p maktn ..... t"lem not only f\ ... le for a var1~ty c,r cutting tools 

but also~ form1 able wear n~ Freshly struck~ they are unexcelled 

as cut tinr~ tools wt thout modif catt on or , to protect the users 

h!ind, the y can be served or .,.,rapped wt th ma.v.ay .fiber . s, new or 

thongs. a't one end in a manner stm1.l:ir to an authentic tool shown 

to me by Jr . Richard MacNe1sh o They w111 serve any cutting 

purpose , prov11ed the nature or the material to be cut wtll not 

cause the edges to break, 1oeo hard materials such as bone . stone , 

hardwood s f')tc ., Cordage , fa.bric~ . leqthe_r . textiles, flP.sh, hair 

and other pliable materials may be cut by little pressur~ and with 

much ease. They can be converted to a baoked-blade by re~ovtng 

a sertes of small flakes on one edr,;e to make 1 t dull or abraded. 

Or they can be h~fted 1n the manner of a Doctor's sc~lpel~ 

i'urth'3r , t·rny can b"3 worked into ~eometrl.cs and insel"ted 1n 

var 1. 011s hold '\.na devices to s1.1 t t the us~rs needs. WhPn these 

sectlo~~. or places, of sh~rp hlades were 1n9Prted in t he~ es 

of wood.en swords or lances , they were . indeed, a funct ional a~d 

. super1·or weapon ,, 

However, durlng ,a.nuf,1cture, they tear 11wa.y from the core · 

w1th .cons1derable velocity and 1.f they strike against e qch other 

or hit any hard substance, thev w1li break or lose their sharp 

edge. Therefore , during manufacture , a soft landing spot or 

catohtng device must · be provided. For catching blades, I use a 

mat of polyethylene foam , Aponge rubber, or a soft woven grass 

mat. Por transporting or storing , they must be kept seperated, 

or wr~ pped 1nd1vtdually This necessary protection of ed;~s 

me.v ex·olatn the wide distributi on of utaliz~d cores , <·or lt 

· would oo much 9asier to transport~ preform~d core to the ~lace 

of utal1zation r'3.ther than make several hundred blades at the 
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s ource of "1at e r1 al ard the t re'1s p•)rt t !'HFT' ·i:,0 the occ·.1pa tl on 

Slte~ 

Poly"1 ·,d r3l blad':'S have two t vpes of trans\rerse sectl.-:mr~, 

those that are triangulate and, th~ mor~ comm<m, which 1s trapezoidal 

1n se~tionft T~e sides of the blades ar~ charaoteriz~d.by their 

very acvt e 'l.ngles,, Blades that a.re trte.nq-ulate tn sect~ on have 

a longttudinal ridge that exten-ls 1.n a med1an l1n~ from the 
~ 

proximal to the distal end of t~a blade" On the dorsal slde of 

the bla1e a~d· on either side of t he medial ridge there are 

remtna~~ ot the two previous flak~ P~~r- wh1ch leaves a sl1~htly 

concave surface. producing what ts kr.own in pres~nt-day cutl~ry 

as "hollcw grinding... The ventr~l surf9.ce of' the blade ( t;he 

side n~xt to the oore) ts slightly convex , wh1ch results tn a blade 

w1th an extremely sharp·ed -:,;-e o Thi.J fea.ture is also present in 

a .ol'a.de that ls trapezoidal 1.n section , how~ver, trapezo\d~l 

blades - tnste ·.:td of hav1n~ a. strp;le r1d~':.l ... hav~ t1fO rldo;~s ti"') 

guide th~ flake . thereby mak1ng a flat surface 1•;\ th two beve·led. 

edges on the dors~l side ~ The~e r !dges are the remnants of three 

prev\rms flakd soars . Thi~ tvpe or> blade is, by rar w the most 

common perhaps because, functionally , 1t would mate a deeper cut 

for the blade 1s flatt~r and does n ~t h~ve the obtuse angle of the 

triangulate blade. There are many aoorrant foms of blades, 

de'Pendt.ng much on the surface from which the blades are ret!loved 

and also on the skill or the worker . 

Polyhedral cores have numerous varients arii do ~ot have to 

be neoess~rtly cyl1ndr1dal in sect1ono At the Museo de Anthropologia 

tlat1onal in Mexico City, I gaw much evir\ence of bl4des removed 

from just one side or an 1rregular piece, or pebble ~ of obsidian ~ 

2v1dently_the worker had found a piece Qf sto~~ with natural 

_I 
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The f1.!19l s hape of the d'isciird~r! core tell~ t)',e .s t0ry o" tl-ie 

ln1t1al core prepar9. t1on " I t 1s not uncommon to find exha usted 

c or9s t "l1. ~ t ·s t t 11 r e t 9.i.n t hf" or1 gt n,11 s 1J.:r f Ac i c or e.x on t r..e base 

and one- one or more sides, 1. ndtcati Al:( the blades were re""oved from 

one or more face s of the pre formed core b1t not around t~e entire 

perimeter .. Tliis su~g~st~ incomplete core preparation , or the 

use of naturally tabular p\eces of obs idtan o 

Bef ore a stnP; le blade can be reMoved from a core , a natural 

ridge of material must be found, or the worker must create such 

a ridge~ If a round cobble or material 1s used , or Just a lar~e 

1!1.tlSS , the n the worker most create this ridge by resorting to the 

percusston method and making h\s preform reotangular 1n shape. 

The ridge must be ·approximately at right angles· to the platform 

face of the core and vert1c~.l between t"le long axis . If the per­

eusslon work has not established a ridge 1n thts positi on then the 

11orker must stralghten this ridge by removing a sertes of alternet-

1ng short flakes along the vertlcsl length or the mater1~18 These 

scars dlffer trom retouch 1n that the force is applied at the body 

of the mate·r1al outward from the median line - whereas retouch ts 

directed from the marginal ed~e inward ~ Therefore, the ~1rst 

blade removed from the oore will bear these retouch sea.rs and wtll 

have very little resemblance to the ·common lammelar hlade. - It ts 

interesting to note . at thts potnt , that Hobes (Bulletin 60_ , page 

225, 1919) has 1dent1f1ed th9se large flakes as "slightly SP901al\zed 

for unde t erm\ned uses• and as •other 1nterest1ng partially wo~ked 

impleme nts , the final sh~pe of which could not be deter~tned•o 
Photo pa~e 225 Bulletin 60 (Holmes , 1919) 
Clearly these are the first blades removed from the· Polyhedral 

eores bear\n~ the retouch scara u These l1rst removed b l ades ~111 

~be trUngulate tn sectton with mu+t\ple flake scars directed away 
" 

t~om both sides of bhe median ridge and at right angles to the 
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And t'rt"" b l a.1.e "t1 i l l have t-.,e a:Ji:-e .qranoe of a 

t r1aru; 11late drill unifac1ally flr:\ked, Howev~r, the bulbs of' fo r ce 

of these preparing flakes wtll start at. the oenter or the long 

axis and will be intersected when the inttial blade is removed~ 

Removal of the 1n1t1al flake leaves two rld~es on the 

core whtoh are used by the worker to guide the next two flakes. 

At tht s stage of maktng ridges to gµide subsegue~t blades , 

oooastonally to make the blades s lightly w1.der, s,noth'3r blade 1s 

tsken off dtreotly 1n back of the first Th1s 1s aocompllshed 

by re~ovtn~ the resulttng overhang of the first blade reMoval 

and seatin~ the pres$ure tool between the two previously 

established rtdges. When thte technique 1s used , the seoolld 

blade will have the appearance or a functtonal tool for tt bears 

the scars or the 1n1t1al ridge prepartng flakes am blades w111 

· have a fluted . or slightly oonoave Rurrace on the dorsal stde 

which 1s· the scar lett after re~oval ot the first blade • 

• 



Plat f orrns .r.. 

Plat.form surfaces are of five types: 
' ' 

lo Platforms wl th a flat flake· surface. 
2. Platforms left w1th a rennant of the bulb of a 

t1.ny flake wh1ch w~s designed 9,nd used to preval"lt 
the pressure tool from slipping. 
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Jo Pl~tforms wtth a flat fl9ked surrRce with scratches 
put there by the worker to prevP-11t the pressure tool 
from sl1pp1ng, 

4. Platforms of the natural flat surfa_ce, using the 
roughness of the cortex to prevent sl1ppagee 

5. Platforms wtth the face of the core ground by 
abrastve to prevent sl1ppage or the pressure·tool. 

The platforms of the pr1.s...,,at1o blades- a.re d 1 sttncti ve 

because they a.re normally at r\ght angles to the long1tud1onal 
• 

axis or the blade and beoau~e of the v·ery small contact surface 

between the pressure tool and the core. Pl~tforms are ground as 
.. 

this allows the flake to he freed from the core more e~s1ly. The 

bulbs 0f force i.,rhich 1 n this case is press 11rii, , are n --rmall.Y 

diffused and q1)1.te flet~ Th•'..'!se bulhq are dtsttncUve of :oressure 

bece.us~ of the absence of the orral1.er flake usually f'ound 1n 

pfl:,reuss1on strucl< flakes or blades, Th19 curvature of the bl9des 

is somewhat variable beca•1se of the vector of an~le in applying 

the pressure and the -differences 1_n the order of reni-:,"lala 

Curvat "--tr~ increases a.s th-~ core becomes progresstvel\• small!'!r 

for as th~ c?re ts utal1zed. the resultrng overhang from the 

bulbs or pressure raust be re"!!OVed before the next s~r\..i:.s of flfl1r~s 

oan be detached~ 

Pre~ar1ng the ed~es ror removal of each series of blades 

decreases the area at the top of tl-ie core, making tt s11~htly 

sma.ll~r than the m1d9ect 1 Ol", t'.'1ereby ma!{i ..,~ ea.ch suec~sgt ve series 

of re:'.loved blades slightly m~curved.,, 
• 

The exhaust'.:};~ core bec0M~s 

tear-1rop in shape with t~e pointed , or distal, end 1n1tcat1n~ ln 

which 1.~rectton. pr<Jssu::--e was applled, As the basal end of the core 

becom0 <,.more constricter\ , it is spmet\.rnF-!s rejuvinCJ.ter:l by -r9"tO'T1"1, 
,I 

the tdp, '_fl th a single percu8R ton 1::low thi;\t severs the , ore at r1.o;h t 



surfqce wag exhausted. \.twas 8i'Ilply a.hr\ndcn!ld., 

Anotner type of Polyhedr'3.l core ts m!vte by che.ngl."'o; tlie 

vector .or ~ngle of ~pplied pressi1re to pro,\uce a. stra:ip;hter flal<"e 

iuanner .. Initially . the distal rrnd of' the cor~ ia ma.de s,,aJ.ler 

beo~me contc~l~ When the area of the ap~x or c~nter, of t~e 

, prox1mal end or the core becomes rt~strtcteti, th.e d 1.c-tance oetween 

-the proxt!'!al ,q.4 dtstal ends lessens - the blade become shorter -

. tlnd, there t'ore. the cot"e 1.s usually abandoned~ Pl tfoMis 0'1 the 

blades wlll b~ Slightly less than a rlght angle. 

Upon abandonm-3nt, the core 'i1ll still reta1.n SO'Tl~ o,.. the 

top, or platr~rm. race and w1ll be tongue or bullet ~haped • 

• 
Jl,1rect1f::1:.cuss1on: 

My f1rst exper1ments in Polyhedral oo""e making war~ bv the 

use of s1mple direct hand•held o~rcuss1on ns_tng a wr1aty or 

percussion tools and the results were rnost dtscouraglng. The 

use of direct hand-held percussion r.1.llowe(l 'lle to re o e hlades 

w1th some regularity, but the ch~racteristtos of the blades, or 

· flake ~ 1n no w!ty resembled thos o-r the Polyhedral beeau,:;e: 

1. 

2. 

J: 

9. 

I . 

Blades detached by percussion we~e generally 
ls.eking tn regularity of form~ 
Tney. had too lar~e a plntformw 
The bulb of percus3ion w~s much too lar~e~ 
Multiple undula.t1ons on bot~ core and. blade 
resulted 
The distal end of the blades terminated w1th the 
ttp of the core adhertngn 
It was impossible to keep the edges of the blades 
parallelo -
The platfo~ns would collapsa from 1mpactn 
The 1.ntens1ty of the blow ~0 11ld not be controlled 
w1th accuracy, causing nAny step and hinge fractures. 
The use of percussion on th1s core type does not 

permit the worker to place the percussion tool w1..th 



'\-: ( ~ 11.~ ,!" - ':''~ uf ,,,:~UT9"",'r "'f ::r:'?,'' n·v .- , I b lr1'1P r'";,"'.\O\'".: ' 
1.C•,, '!'he 1•: Jr1(er ,.arnot f:~:r:t,~_t,,,._nec,::~ly ·rt=. tau· t he sa 1"1'! 'lngle 

fYl the cor'~ '1nri b:iep.in r e·~at,on to t 1Hl ~u id1.nrr rtdges 
tri r- angle o f th ..: bl0w ., 

llo •r ne :):-0:x:imel r1nd of the c ore tr, r~diwed fa,~~•e,r ':f'ian 
, tc\e dis tal ,~ nd b~cRuse t rie over lci,p left fro"/! t '1e l0 rge 
bulbs of pr.rcuss 1.on must be re'iloved befor~ the n0 xt 
blade can l~ d9tached. 

12. 'rhe pla.tf orms on a. t,yptcal abor1~1.nal blade are 
nor!!lally- a sixteenth of :J.n inch ~ or lP-ss, 1n wi~th., 
This deg~~e of acc uracy cannot be obtained by uAing a 
direct percussion technique, Should there be ar..y 
devtatton in size of platform and 1f it exceeds the 
tolerance of one-sixteenth of an tnch, the plHtform 
will collapse or th~ blade will be unduly th\ck , or 
1t Will terminate 1n a step or h1nge fracture ~lon~ 
the faoe of the core , making 1t worthless for further 
use. 

Percuss1on 1 commonly tlsed to remove blades from other 
types ,or coreR but ,not from a Pol1.hedral and my experiments 
resulted in an exhauste~ core tha~' 1D no way resembled the 
d1sttnoti ve Meso-Amer1ea types .. 

Indirect Peroussion i 

Another experlro.ent involved the use of 1ndl rect percuss1.on. 

Tools used for experiments tn Irrl1rect .Free- hand Percuss1.on ha,w 

been of ~very concetvable type and material and I have tried this 

method both with and without the use of an anvil~ I have used 

tools or· both hard and soft hammers tone, wo·od . antler t horn , bone , 

shell, ivory billets and have even tr1ed them hafted . ~ach 

percusston tool type leaves dist1nct1ve flake scars gnd some may 

be reoogn1 zed and re lated to certain core e.nd e.rti fact types, yet 

norie wtll replicate the Polyhedral blade or oore. Th1s methoo. 

of blade detachment 1.nvolves the use of an 1.ntermed1ate tool 

called a punch which is struck by a btll~t or a club. 

The punch, or intermediate tool, m~y be an elong~tod pebble 

or Tarylng degrees of hardness , texture and of different types of 

stones T~e choice or stone depends on the type or material of the 

core e Hard wood has been u.'3ed as a punch with 11 t tle or no ~esul ts o 

It spltntera too easily , 1s much too restltent and w111 absorb the 
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fc,rce of impact w1 thout r er1ovi ng s blade .. 

1 vory ; bone ~ antler or TD.e t ai wr.r ks rr;u<.lh better for tr s tvpe 

of experiment. The stri k1n~ implement l s gelected from a variety 

or h~inme rs, billets and clubs relative to the type of material 

being worked , the size of blades t o be r emoved and_ oompat1able 

wt th the amount of velocl ty needed t o r~g\,.late the curvature, 

or flatness and term1natt on or the bladen Velocity can be 

increased by using a long~r handle or a longer billet. The 

we1ght of the pereusso·r must correspond to the size of the 

bla'l.e ..desired. 

Indirect pereuss1on teohntque involves the need of a third 

hand , ror the left han~ holds the core and the blOlf 1s st~ck with 

the right hand , .leaving no means or placing the intermed1ste tool o 

Since~ second p~rson was not available ror these exoer1ments , 

dev1.oe s were 1mprov1sed to hold the core so the left ha.nd oould 

place t he punch . As a substitute , heels or feet may be used to 

hold t he oore , hut the worker mus t be a pt at holding with the feet 

and h~ must also have the a~~tstanoe of an anvll to further 

1mmobal1ze the core . I have found tha t two poles flattened on 

the inside at the holding end and l oosely tled with lash1n~s to 

permi t i nsertlon of the cor~ , makes an excellent h oldln~ devtce ~ 

When the core ls placed betweet1 the flattened surfaces of the 

butts · or the poles and then the opposite ends are pread unt11 

the desired a~ount of tension ts obtained r the core will be held 

ttrml~ and securely. Thts indirect percussion method w1ll 

produce blades , but they will not have the charaotertstios or 

blades removed by pressure ~lone . The tmpaet from the percussor 

.causes excessive undulations and waTes on both the core and 

blade : the d1.menstons of the blade cannot be controlled wtth 

regular1.ty ; the bulbs of force are much too large and the curve 

or the blade and terminat i on of the ends cannot be con~rolled 0 
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~~en t~ l s me thod ls used lf the oa t .r \~ is fl\nt i the blad~s 

h9.ve ~ tt er for m than tho~~ of oos ~_,U an ! or the wave "l'~ .... he.ntcs 

of ob31d1 a n are more pro~ounced than t hn~e nf fltntn 

An unc.ond.1 tional r ~qu t st te of preformtne; polyhedral cores 

1s to first establish corners (ridges) o~ the preformed core. 

1rl1 thout these ridges ther can be no polyhedral shape and no 

pr1.sm_attc· blades, for they are used to remove and guid.e the blades 

and they '¼re the 1ncept1on of the "faceted" shape of this oore. 

If the percussion pre formtr ,s ha:; l ef t these co-rno:-s ( or rldges) 

uneven - or not straight - then they must be straightened by 

careful r~touoh nnttl the :, ~1111 produce 'i straight blade . 

Preforms. may have as few as one ridge i or a.s many as the 

worker ca·n create ., However , with Just one ridge , tt is unltkcly­

that the f1n1.shed core would assume the true polyhedrEt.l shape. 

The core ·1s always perousston preformed to be rectangular 1n 

shape - with oorn:srs - which w111 be establ1.she_d as r1.rigP,S e1ther 

by percussl.on, . \.nd1r.ect perouss1on , or pressure. It 1s or pr1me 

impo?'tan<>e that the ridge be ab~_olutely- stre.t~ht and vert\oal 

to the proximal and distal enrls of the core,. as any ir-regulari ty 

or d.ev1atton wtll cause the first and all subsequent 'blades to 

be malformed. This error cannot be overcome and all blades wtll 

be distorted. These . variations of preformlng will be co_vered 

und.er seperate preforn1ng methods, 1. .e • 

l. Core W1.th one ridge z. Core with two ridges .. 
J., Core wtth three r1.dges 
4o . Core wtth four ridges 
5. Core w1th more than four ridges •. 
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Core wit ."' One Ridge: 

. la Th1 •• simple$t for~ of core n~nufacturi, for prism'ltl.c blades -
1.B to est~llsh a single r1.dge or the core to gu.lde thq first 

blade ~ A mass of obsidian 1s seleoted either a lar~e cobble, or 

a lump with a natural flat face. Should the cobble be round and 

without.a natural flat surface . it must be modified and thls 1s done 

l?Y percuss ton to sever the cobble 1.n half " Each half of the 

oobb:l.e can then be used to prepare a core for pressing of.f blades . 

Half the eevere.d _cobble 1s held 1n the left hand and placed on 
~ the th1~h of the left leg w1 th the flat surface of t .he rock 

exposed. ~trike 4l· blow at right angles to. the flat surt'aoe but 

near the edge to remove a stn~le ,la.r~e flalce the entire length 

of the cobble. This is to remove the cortex o~ the cobble and 

also to establish a corner perper.11cular and at l"lght a~les to 

the top o~ the core. 

How rotate the cobble slightly and remove another flake 1n 

the sa!lle manner . pos1t1on1n~ the blow so that the s~con·1 flake 

soar w111 intersect the first flake sc~r and produce another 

eorner - thereby establ1shtng a ridge for rem6val of th~ first 

pr1su.t1c blade8 If this large flake is removed properly , it 

should leave 8:!l angular projection (ridge) the full length or the · 

cobble.· Ir thts ridge 1s trregular it must be straightened. and 

this 1s done by percussion using a small hamnierstone and removing 

small transverse flakes etther un1fac1ally or b1raclall7 along 

the· vertical 11n$· of th'e rid~e its ent1re l~ngth until it is 

straight. This will, at the same t1me, remO'Ye the cortex or at 

·. least a part or the or1g1nal surface of the cobble e If there -1• 

an overhang (11p). or bul.bar scar, left at the top of the core 

(or ridge) at the. point or perousalon, 1t must be removed during 

the stra1~hten\ng prooess. This 1s 1one by turning the cobble 

and striking on the ridge - and at right angles to the ridge - just 



NoN w:e muct prepA.r'] t: 10 platform on the f1.si.t :op c1f th.ts 

rtdg ... Thts ts done by rcu.s;i;h1.nf~ the r- 1lrface (scrutchtng or 

~r\.ml1rig) wtth a p ecP of' .-; ll1cous stone or a stone at least 

hardez than ob81d\.an. This ts necessary to prevent t'1e t1p of 

the crutch from slipping. 

'I') e pr!"! pared half cobble 1r, then seon:rcd 1.n a suitable 

cl~mp wtth the rtdge fac1ng away rrorn the clamp. The fi~st 

pressura fl~~e 13 then ronovei by t~~ usP. of the che~~ crutch~ 

The ftrst blade w111 l)P,er tr.e scars of thQ rtd~e pr~pqr.1n~ 

flakes and 1.11 resenhle a uni facially flak~d tool. · Eut 1. 

w1.ll differ tn th~t thes•? ~cl.lrs w111 l".lhow th•'lt fore~ •,''J.!~ 

e•.p1•11e~ from the mt~d1e.n ~.1::-.e ()lJt to tr~e edge wher.ess a un1.fac1ally 

W6rked tool is just th~ reverse a 

s1.n~le tabular flake struc' from a nass of obstdt~rn by percussion 

This 1~ done bv ustn~ a large tamm~raton~ and strtktn~ off a c-oble 

first ne large flake to get a fl~t surfac and then str1k1n~ on~ 

blow directly 'behind to remove a th'l.ck flake with a 1-:;t surface" 

The firnt fl'll-'e 1s dl.soarded for it l4cks c-:mform1ty~ .The str1klng 

d1stat1ce of blc1·s in relRtton to the ed.re wlll rleterTl':ine th"3 t;h\.c.,. ~­

ness ~r the lar~e fla~e . w~loh shoul1 he ah0ut twc tnc~~s thick. 

For the platform, t"lc top of the fl'lke should 'be m'.'-lde f'li;:tt by 

r~moving a lar;,;e bur 1 ri sp:.111 by p<?>rcu~slono Tt,en the side of the 

flake is blfaclally fle.kec.l to for!Il a r'ldgP whtch will be at r1.:i;ht 

· angles and vertical to the top - or the p-atform surfaoeo 

J 
;;I 



or back c,f h ie core wUJ r ,.., t11tn ti1e chn.racter 0 1 the n~tp.:inal 

surface Flnd enly the w ,rk~d portion will sho~i the lon~ttudtnal 

scars left by the removal of blades. When _ blades are removed 

around t h:! entire per1phery, there ts no 1ndicatton or rhat 

the orig i nal core type wa unless ~n asnemblage of the blades 

can be associated with the core and the eora rec0nstructedo 



Cores with Two Ri dges: 

2a Prisma tic blades may also be removed from a core having 

two ridges . This type is made in much the same manner as the 

core previously described under lb . However , after the burin 

spall has been re~ oved to create a flat surface at the top for 

the platform , another large burin type flake is re moved at 

right angles and ve r tical to the first to establish the corners 

to guide the first two blades . Looking from the proximal end 

downward , the edge of the core should appear to be rectangular . 

If the ridges are irregular, they mav need a slight amount of 

modification to make them perfectly straight and at ri~ht angles 

to the proximal end of t he core . This core will normally still 

retain onR one side the orig inal surface . 

2b A varient of the two ridge preform core is to mak e an 

object resembling the broken e nd of a larg e bifacial artifact . 

This type of preform core resembles a tongue with the lateral edges 

serving as the ridges to guide the initial blades . The 

proximal end of the core must be flat to provide a platform for 

the pressure tool . This flat surface is made by striking a 

percussion blow on one of t h e lat e ral ridges near t he top . 

Removing this flake from the top of t he core is most difficult . 



for i t is hard t o prevent it terminat i ng in a curve on the 

opposite side . If I prepare t he plat form after the bifacial 
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ridge flaking is d one, I turn t he core and strike on one of the 

l a teral edges (ridge s) across the top of t he core but directing 

the blow to remove a flake at right a ng l e s with t he long axis of 

the core. This will terminate the fla ~e on the opposi te l 9 t eral 

ed~e of the top the r eby confini ng t he c u rve to a restricted area . 

The surface c har acter of a bifacial artifact acciden tally 

broken wi ll s how a different break pattern , or lines of force , 

than this t ype of core. The lines of force of t he b roken 

artifact will not start at the late r a l ed~e and t he break wi ll 

be at right angles to t he long axis . Also , t he c urve of t he 

b roken a rtifact will exte nd from one edge to the other rende ring 

that edge useless to seat a pressure tool. Th~ biface c ore is 

made and designed on t he previously prepar ed f l at surface in 

order to have a perfect flat on the proximal end of t he core . 

The bifacial core is f irs t shaped by percussion with a 

soft hammerstone and then using an antler b illet it is made 

symmetrical . This is done in much the same manne r as a large 

b ifacial tool except tha t i t will be le f t much thicker in section. 

Preforming includes establishi ng t wo ridges to guide the i n itial 
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blades on the mqrginal edges . The first blade removed from 

each ridge of the bifacial core will be triangulate in section , 

the dorsal side of the blade bearing the bifacial flake scars of 

the first preparation . The ventral side of the bla1e will be 

smooth , but slightly convex in section - the curve extendin~ from 

the point of pressure to the point of termination . The curve will 

be concave on the ventral side and will resemble an archers bow . 

A core of this type could be mistaken for a broken bifacial 

artifact if work was stopped at this point and no bla1es re moved . 

Core with Three Ridges: 

Another experimental core is one with three ridges to 

guide the blades . Select a piece of obsidian with a natural 

flat surface and of the right thickness and l e ngth . Using a 

large hammerstone , re move two large flakes from either side of 

the center at right angles to the top of the core . After removal 

of these two flakes, the obsidian block should have the appearance 

of the forepart or prow of a boat . 

Then , usin~ the hammerstone , the block is struck on the top 

exactly in the center in line with the cwo previous flake scars . 

We have now removed the three sides of the ori g inal mass and are 

left with a large triangular piece of obsidian which is the core . 



of perL 1.rns 1 on and • . 1 f nee 3 SBry , stra -\.~hten t he r tdger· 3 This 

mo-11. f \.:: 9t, ton can he d one e i t hC'r b y very car~fu l a. pvl teat ion 

:-fa ~T'\El. 1 1 ha.rnme n 1t one ,· by usi np; El.I~ i ndirect p'3rcus s t'1n tool, 

or by the us e of pr.essur ~ 3.hould O'ie he workt 'YJ~ with a 

cobble , or a rounded mas9 of m4ter1.al, the core wo1lld be 

prepared in a stmilar manner as the rectangular core 

e:rctipt that · 1. t wonld have three sides .. 

Core w1th, Pour Ridges : 

When preforming. a c ore wtth four ridges ~ it must be made 

cube-like,, Then as the blades 3re removed p the core will 

assu~e the rorm of a regular polygon with as many facets as 

the~e are blades removed ~ The abandoned an1. exhausted cores 

or Mexico 1n11cate th4t the rectangular type of core was, by 

far , t he most common., A core 2 x 2 inches a t the Proximal 

end can yield ~s many as a hundred usuable blades provtded 

the worker encounters no material or manufacturtng diff1cult1es. 

The making of the rectangular core is considerably more 

complicated than making a aimpl b1fao1al tool and represents 

a highly specialized 1nd11s try n 
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Since the isotropic homogeneous qualities of obsidian make 

it devoid of clevage planes , preforming the core becomes a 

very exacting work . Using a simple hammerstone , the mass of 

obsidian is reduced into a rectangular shape with a perfectly 

flat surface to form the proximal end a nd the sid es must be 

parallel , perpendicular , and at right angles to the proximal 

end . Primary flak ing of t he core is done with a flat surfaced 

hal'Jllilerstone , for t hi s flatness will diffuse the bulb of per­

cussion . Plakes are then struck off t he mass until the core is 

rectangular . 

In order to shape the mass into a rectangular form, each 

flake must be evaluated and considered ind ividually with an 

eye to t he rectangular f orm before each flake is struck . It 

would serve little purpose and require f ar too much da.esc ription 

t o describe the removing of each individual flake . It is 

sufficient that one know that the core is formed by percussion 

and must be rectangular i n s hape . After t he c ore has been mad ,,· 

rectangular , the corners may be removed by stri k ing p<;rcussion 

blows with a hammerstone or , if one . is not adept at percussion , 

t h is can be a ccomplished by pressure with the aid of the ches t 

crutch . After the corners are re moved , the core will be 
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Octagon or roug ly cylindrical in shape. 

After t he core has been made rectangular, ridges must be 

made by intersecting the two longitudinal flake scars by either 

unifacial or bifacial retouch . Eit he r pressure or percussion may 

be used for this work , depending on the s i d e of the core. Also 

usin~ indirect percussion wi th punch to flake these ridges has 

proven most successful . If the punch is used , the ridge is 

strai ghtened and made regular by alternating the fl a~es from right 

to left on either side of t he proposed ridge , each bulbar flake 

scar providin~ the pl a tform for the next flake . Fla~ing of t ht s 

ridge is started at the distal end and con tinues a lte rna tely 

fr om right to left t he entire leng t h of t he core . When flaking 

rea ches t he proxi mal end , extreme care mus t be us ed in flak i ng 

or t he p latform wh ich wil l seat the tool to remove the blades wi ll 

be damaged . 

A r tdge made i n this fashion will have a sinuous appearance . 

This technique of es tablishing ridges has been used in my 

experiments and , I believe, bv the aboriginal . Howeve r , I do 

not mean to imply that all cores are made in t his manne r . 

Further study a t the actual s ites will reveal much informqtion 

and resolve the techn i que . 
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Sawn Cores: 

Purely for the purpose of stud y i ng t h~ consistent 

behavior of force in relation to isotropic ma terial , I have 

at ti ~es used a rectangular s hape of obsidia n which ha s been 

cut by the 11 iamond saw. Also , the sawing conserves material . 

But s a wn material does have disadvantag es . It causes scaring 

on both si des of t he cut, leaving the materi a l with the 

appearance of ~round g lass and it weakens the obsidi a n . 

The first blades re moved from a sawn s urfa ce must be t h icke r 

than one would normally expect and until all of t he sawn 

surface is removed, one must progress with caution , or the blades 

will break before they are detached from the core. Another 

disadvantage is the lack of curvature on the surfa ce, mak ing 

it difficult to re move t he blades . 
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Platforms : 

Preparing the top of the core to serve as a platform for 

t he pressure tool is the next step before blade s can be re moved . 

My experiments have followed stages of change s and development 

that appear quite simila r to the abori g ina l phylogony . 

Flaked Platform 

Before I had an opportunity to study genuine cores , I 

prepared t he platform by removing a small flake to seat the 
A()z, ~ )n. . 

pressure t ool which was , I later learned from Scotty MaoNe-i~~~~A., 

much the same a s the early cores of Mexico . He observed th~t 

some of t he tops of' the early cores ha d a flaked platform 

surface a nd some had a natural rough cortex . (Personal conversation) 

My first platform expe riment was to remove by pressurP. a s mal l 

flake directly above the ridge . The bulb of pr P, ssure left a 

depression in which I could place the ti p of t he press ur~ tool . 

T1'1iS prevented t he pressure tool from slipping whe n downward and 

outward pressure was applied . But this technique has one dis ­

advantage . After the first serie s of blades has been removed 

from around the entire perimeter of the core , the top then has 

a convexity and this c u rve prohibits sea ti ng t he pressure tool 

and , therefore , it is necessary to rejuvena te the core by 

removing the entire top . Th is rejuventt ion is most difficult 



for the top of the core must be severed by removing a single 

flake with one blow and without leaving a rounded edi?;e on the 

opposite side of the core top . I have never been satisfied 

with the termination of my rejuvenating flake but continue to 

experiment with this technique . Dr . Robert Heizer showe d me 

some severed cores d! r om Guatamela which appeared to have been 

brok en by the use of heat and cold . He will , perhaps , have 

morij information on this method when he returns from the stte 
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in Guatamela. This rejuvenation of t he top of the core causes 

t he core to be shortened each time a series of blaies is removed 

from around t he perephery of t he core . 

Scored Platforms: 

My experiments have shown that grindi ng , or scoring , the 

platform surface prevents t he pressure tool from slipping when 

downward and outward pressure is applied . This allows the worker to 

continue to remove blades until the complete core has been 

exhausted . The g rinding technique is also useful to overcome 

the human factor/ of miscalculations of plac ing the pressure 

tool . If the tool is placedtoo close to the edge and there is 

not sufficient material to withstand the force , the platform 

will sometimes crush before t he outward pressure can be exerted . 
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Should tht.s happen the core must either be abandoned~ or tt 

• 
can be ~round from the top toward the bqse unt11 the dama~ed 

area ha~ been removedo I have observed th-at thfl abor1g1nal 

also u~9d this method of recoveriLg their cores. A car~ful 

exam1nat1on of the ·top of th~ core will reveal 1.f the bulbs 

ot pressure have been el1m1nated. Ir there are none, thon, ., 

· very poss1 bly . the top of the core was re Juvenated by the 

·se.ver1ng or g.r1ndlng techniqueso 

I 
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Blade Removal 

Now , assuming that the obsidian has been properly pre­

formed into a core with ridges , the platform ground until it 

has the appearance of frosted glass and 1s now immobalized in a 

clamp ready for bl ade r moval . The pressure crutch has been 

made and we are now ready to remove the first blade . 

But before we actually remove a blade , it 1s important 

to consider the actual removal of a prismatic blade from the 

oore . A specialized flake - called a blade - with two parallel 

sharp cutting edges , long and thin , is desired . This type of 

blade has unlimited uses and accounts for the evolution of the 

obsidian prism~tic blade - or Aztec razors . Indeed , tt added 

much to the economy of many people prior to the use of m tal . 

'rhere 1s absolutely no resemblance or eompar1son between this 

elongated flake and the conchoidal fracture flake . The 

prismatic fla1~e 1s not round or oval - 1t ts ither remobid or 

triangular in section and 1t does not have waves or undulations . 

The dorsal side is characterized by two or thrve facets left by 

scars from previous blade removal. These facets are the result 

of the ridges created by the worker to guide each blade removal . 

Th1s ts the marked difference between a chonchoida.l fracture 

flake and a prismatic blade . The ehonchoidal fracture flake is 

made on a flat surface with a hard hammer and there 1s no ridge , 

or mass , to control guide and prevent the spreading of thee 

Prismatic blades will be no straighter than the ridge left on 

one face of the core . Therefore , care should be given to the 

retouch of this ridge during straightening to see that it 1s 

left without a sinuous shape . The thickness of the flake 1s 

governed by the seating of the pressure tool on the pl tform . 
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If it is set close to the edge at the top of the core , a 

thin blade will r~sult . If tt 1s set f a r back. the blade 
\insert page 42-A) 

will be th1.cker/ The width of the blade 1s also controlled by 

the steepness of t he angle of the pre- established ridge . The 

more obtuse the angle , the narrower t he blade . Removing these 

prismatic blades from the core by pressure involves problems that 

are not present when blades are removed by percussion . Each 

flake, or blade , is a part of a cone . In the case of the 

prismatic blades , the first blade 1s one quarter of the complete 

cone ♦, The balance of the blades are still portions of cones, but 

at this time I cannot be certain what portton of the cone ts 

detached with the balance . 

The problem 1s to start removal of a cone pa.rt at the 

platform and then with downward and outward pressure to thrust 

the cone along the outward surface to the distal end . The 

downward and outward pressures change the angle of this cone . 

If only downward pressure is applied , the angle of the cone will 

veer inward into the body of the core - producing a true quarter 

of a cone but will terminate 1n a step-fracture before the blade 

has b en detached at the distal end . If both downward and out­

ward pressure is applied simultaneously then a quarter of a cone 

1s produced, but the angle of the cone will change as the out­

ward pressure 1s increased and it becomes parallel 1th t he face 

of t he core; thereby per mitting the removal of a long narrow 

blade . 

Removal of blade by percussion presents a different 

problem , for the wo,:-ker must strike with the vector of angle , 

conforming with the angle of the cone , or he can alter t½e n le 

of t he platform to conform with the ang le of the blow . 



(Insert on indicated spot on Page 42 ) 

The thickness of the blade is controlled by the preparation 

of the longi tud1na.1 surface of the core . , Should a thick blade 

be desired. the ridges from the top to the base must be 

isolated by blades removed from each side of the roposed 

thick blade . Repeated thick bl d s re uire the use o thin 

tabular cores . The seatin , oft e .ressure t ol farther back 

from the edge of the top will also asst , n taking off a 

thicker blade but usually results in t he removal o the distal 

end of the core . 
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I have see Polyhedral cores that range in s1ze from 

one and a half inch-s to as much as nine 1nches in length , 

the largest being from the State of Col1ma , Mexico and from 

Guatamala . These represent t ~e size of the exhausted cores , 

but the size of t1e preformed core before the first blades 

were detached 1s unknown , and one wonders at the immense slze 

of the first serias of blades . I have been able to remove 

blades 7/ 8 inches in width by 7½ 1nches 1n length, but I 

prefer to use a block of stone approx1aately three and a half 

inches at the top by ftve and a half inches in length . How8ver , 

the smaller the core , the more critical the placing of the tip 

of the pressure tool . 

When we have placed the preformed core in the vise with 

the t wo corners exposed , we are ready to remove blades . These 

two corn~rs bear the ridges w~ ich will guide t h~ first two 

blades. The ti p of t he pressure tool 1s placed on the ground 

platform one eighth of an inch from the outward edge of the 

core . The chest crutch 1s then pos1t1oned on the chest with 

the top of t~e T portion of the crutch resting on the pectoral 

muscles of the chest . The chest rests on the crutch which is 

centered directly above and in line with the ridge tha t will 

guide the blade . The hands grasp the shar t firmly on a spot 

just below the slightly bent knees . By pressing with the 

knees against the hands , additional outward pressure may be 

obtained if the core 1s too large to detach blades by pressure 

from the hands a lone . When very large blades are being detached 

from the core , t he worke r can help detach!:lent by dropping the 

weight of the body on the crutch and simultaneously bending the 



knees and striking them against the hands and, a.t the s ame 

time coordinating the balance of downward a nd outward pressure 

to the tip of the crutch . 

The platform of the core will usually support the entire 

weight of the body until outward pressure is applied . 

The first flake or blade will be triangul a te in secti on 

and will terminate with an expanding distal end and remove a 

portion of the distal end of t he core . The distal end of t h is 

first blade will be more curved than will the balance of the 

blad es . Slightly more downward pressure is required to re move 

the first blade tha n is needed for the bal ance of the blades . 

Th is is to assure its compl e te re moval and to g ive t he c ore a 

better form for removal of t he balance of t he blades and so that 

subsequent blad es will have stra i ghter ridges to follow and wt ll n ~ 

not be malformed . If the core is rectangular , all four corners are 

removed in the same manner . After blades have been re moved from 

the two corners , the flake scars left by t hei r re moval make four 

ridges t o gui de the next blades . I n these experiments , I ha ve usijd 

two met h ods to detach the next blades . 

1 . If I want t he blades to be narrow , I place the tip of 

the pressure tool dire ctly above a nd in line with the ridge and 

I repeat t h is placement on all four ridges . Like the first 



detached blade . these blades will also be triangulate in 

section . 
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2 . The seeond method involves trimming off the overhang 

left on the edge of the core by the bulb of pressure . If the 

platform is not prepared in t his manner , it will crush when 

pressure is applied and thus ruin the core . This is required 

to free the platform and allow positioning the ti p of the 

pressure tool on the edge of the core between the two ridges 

l Aft by removal of the first blade . 

Removing a blade by this method will result in a blade 

with the two ridges left after removal of t ~e first blade and 

it will not be triangular in section but rather trapezoid . This 

type of prismatic blade is the more common , or t he standard 

type , found in the Valley of Mexico , Its dorsal side is flat 

with both edges terminating in an acute angle to a very sharp 

edge. These two blade types are very familiar to the 

Archaeologist . but there are other a~rrations having more than 

two ridges and other abortive forms which usually indicate 

poor judgement , or miscalculation , by the wor ker . 

Blade types arv governed by the manner in which the 

pressure tool is placed 011 the edge of the core . The 

triangular 1s made by directly following one ridge , and the 

trapezoid is made b y positioning the tip of t he pressure tool 

1n line with , but between , t wo ridges . 
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The blades can now be removed 1n the same manner as the 

first , but before each is pressed off . the platforms must be 

prepared and freed . When all the corners of the preformed. 

core have been eliminated by the removal of blades , the core 

will have the appearance of a polygon , or will be cylindrical 

in form . When blades have been detached from the exposed surface 

of the core , then it must be repositioned 1n the clamp to expose 

a new surface . It must be repositioned in the vise at the same 

angle as the previously worked surface , otherwise the blades 

will not be uniform. . When the core has reached a cylindrical 

shape, a ll of the platforms over the ridges may be prepared 

at the same time . TM.s enables the worker to remove blades 

without stopping to prepare the platform each t1me . By constant 

practice, rhythms and muscular motor habits are developed which 

aid in the uniformity of blade removal . Practice , good muscle 

control, and a knowledge of ti1e amount of force required for 

removing blades of various sizes results in duplication of 

uni.form blades . 

xperience enables the worker to control the termination 

of th blades and he can even learn to stop the blade midway 

along the face of the core either in a feather edge or by a 

hinge or step fracture . The feather,d edge is accomplished by 

increasing the amount of outward pressure and simultaneously 

reducing the amount of downward pressure . The step fracture 1s 

made by dissipating both the downward and outwardpressures an , 
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at times , will leave the blade intact but still attached to 

the core . Rounding of the distal end of t he blade 1 known 

as a hinge fracture . Hinging is accomplished by insufficient 

downward pressure and excess out ard pressure . 

Of course , 1n Polyhedral blade making , 1t is not 

desirable to hinge , step, or feather the bl ades, but this 

technique can be useful i f a blade breaks before terminat ng 

at the distal end . Then the worker can r ecover the core by 

applying pressure at the distal end and removing a a blade up 

to and intersecting with t he step or hinge fracture . Learning 

to control step and hinge fractures can also be useful in the 

channel flaking of a Folsom and Clovis point . 

As the core becomes smaller , the curvature of the 

blades increase . Thi is because the bulbar portion of the 

blade 1s slightly thicker than the balance of the blade and 

the core must be trimmed at the top to compensate for the bulb 

of pressure . Each t1 me the top of t he core is trimmed , 1t 

becomes sma.ll1r until no platform surface remains. At this 

stage , t he exhausted core has the appearance of a submarine , 

being a pointed ellipsoid . Some cores are originally 

des i gned wider at t he top and as each ser1 "is of blades is 

renoved , the core becomes progressively shorter until it 1s 

abandoned , but it still retains s01:1.e platform surface . '!'his 



type of exhausted core has the appearance of a pointed 

paraboloid , The angles of the platform on a paraboloid 

core become slightly more obtuse as the blades are 

successively removed and the core beeomes smaller . 

11scalgu~ations and Recovery of Cores: 
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It 1s also well to consider here the m1scaleulations that 

remove the distal ends of the cores durin blade detachment . 

As the core ls reduced in size, the hazard of re~ov1ng blades 

with the distal end of t he core adhering increases . As the 

proximal end of the core becomes s maller, the platform areas be­

come isolated . When this happens, it is very easy to position 

the tip of the pressure tool too far from the edge of t he core 

causing the blade to be t hickerthan normal . The thick~r blade 

allows the force to spread and th1s will sever the core because 

of the reduced diameter of the core . To overc ome this, the t1p 

of the pressure tool is placed closer to t he sli htly abraded 

edge and the amount of outward pressure 1s increased . This 

samething can happen even when the core is not reduced in size 

if an excessive amount of downward pressure 1s applied . 

The angles of the lateral edges of the parallel sided 

blade may be changed from acute to obtuse by using a thinner 

core . A core of thin tabular material can be used to make 
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successive triangular blades . The flatter the surface of 

the core , the more obtuse the angle of the blade section and 

the flatter the blade . 

The recovery and rejuvenation of cores is most important 

when there is a shortage of material or the time factor of 

preparing a new core is considered . There are many reasons why 

the workar can not remove a blade with each attempt . The tip 

of the pressure tool may become contaminated with small frag. 

ments of stone which allows it to slip thereby destroying t he Jd: 

platform before a blade can be removed . The platform may 

collapse and ba destroyed by pl~cing the tip of the pressure 

tool too close to t he ed~e which will not provide sufficient 

material to withstand the force . If the core is not properly 

secured in the clamp and it moves when outward pressure is 

applied , the pressure t ool will slip and damage the edge of 

the core . When the platform 1.s destroyed , t he top of the core 

may be rejuvenated by removing a single flake across the 

enti re top of the core or the core may be ground down until 

the damaged portions are eliminated. Or . occasionally, a 

new surface may be found b~side the crushed portion and a 

blade can be re moved without too much distortion of the blade 

and core . 

The imperfections left by a step or hinge- fracture may 

some times be ove rcome by using the fracture of the step or 

hinge as a platform to place t he ti p of t he pressure tool 



and then push off the balance of the blade . But any 

imperfection left on the core will disfigure the next 
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series of blades . There is another method of recovering a 

core which has been spoiled by a blade hinge or step 

fracture during detachment . It is done by crea ting a 

platform on the distal end of the core directly in line with 

the blade broken from the top of the core . This is possible 

but most d1ff1cult . When such a platform can be made , t hen 

tho broken blade is pressed f rom t he distal end of the core 

to intersect the hinge or step fracture and , if saccessful , the 

worke r recovers the core and can cont i nue in the original manner 

of blade removal . 

To date , I have not experimented too much :i i t h blades 

exceeding twelve i nches in l ength , ho ever , I have been 

successf ul in removing some of t his size . Jfforts to produce 

t ~is size ~lade have been curtailed because of a lack of 

massive material and t he absence of a co- worker . But I have 

made many attempts to remove large polyhedral blades by 

direct free-hand percussion . I have used obsidi an but it 

hasn ' t t h reststanoe to end shock found in flint - like materials 

a nd it is too br ittle to withstand the i mpact . Blades can be 

removed from a large core , but breakage is excessive and it 

is unu ual to re::nove a compl e te unbroken blade . 
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However. I have been successful when using a combination 

of pressure and percussion. One person applied the downward 

and outward pressure while the second person struck a pro­

jection on the shaft of the pressure crutch. I look forward 

to carrying out further experiments wi th this method when 

quantities of massive material 1s available. 

Prismatic Blades Using ~ .Short Ha.nd:,~!tld §.till: 

I have recently suffessfully experimented with making 

polyhedral cores and blades with the aid of a short hand-held 

staff . Recently I visited Dr . Charles Borden a.t the University 

of British Columbia and reviewed much of his Pacific Northwest 

material . Among his collections were many micro cores and 

blades . They were shorter in relation to their dtameter than 

the cores of Mexico, but the techniques appeared to be somewhat 

parallel .. I notteed tha t the technique of Platform preparation 

and the technique of blade removal indicated different techniques 

were used and related to different materials . During a short 

demonstration to the students of stoneworking . an attempt was 

made to replicate t his style of blade removal . Since I was not 

prepared for thts demonstration and had not brought along my 

tool kit or chest crutch. I improvised by using just an antler 

tine and a hurridly made vise to remove the blades . The antler 

tine was approximately twelve inehes long and pointed at t he 

distal end . I improvised a clamp made of two tent stakes tied 

at one end with lea ther thongs . The core was 1nserted near the 

lashed portion and then spread at the opposite end and a small 

cobble inserted between these stakes and pushed for,,.rard toward 

the core until 1t was tight in the vise and secure Then I 

knelt on th -~ stal-ces and seated the ti p of the antler tool on 



the extreme edge of the platform core between two ridges 

and with downward and outward pressure removed a series of 

bladlets . 
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hen I returned home I made some experiments to employ 

this method 1n the use of making polyhedral prismatic blades . 

Using a hammer handle , I inserted a piece of bone at the tt.p 

to make a small pressure tool for removing these prismatic 

blades . The core was1mm.obal1.zed ln the ame manner I have 

described and the same working techniques were e mployed . I 

now find that blades up to four inches in length ay be made by 

this method and with the use of this tool . Blad-~s larger 

than four inches must still be removed by t he use of the 

chest crutch , 

This tool can be used either as a short staff for 

pressure removal of prismatic blades and micro blades or it 

can be used as a long-handled pressure tool . 

en it 1s used as a staff , it is grasped at the top 

with the right hand and near t he tip with the left hand and 

the tip placed on the preparedplatform. The right hand supplies 

the downward force whi le the left exerts the outward pressure 

thereby removing the blade . This short staff can be used for 

removing narrow blades but not for longer and wider blades . 

For the wider the blade . the greater becomes the amo nt of 

pressure required . 
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.llitJ.at1ng Force to Stone Tool Manufacture: 

I1y efforts to replicate the Mexican cores by pressure 

have revealed some interesting facts regarding fores . Then 

one 1.s cleaving, breaking, preforming or flaking 11thic 

materials, he becomes aware of the differences in the amount 

of force necessary to cleve or remove flakes with the same 

surface area . 

An example 1s the cutting of glass by the scoring 

method . A piece of plate glass three quarters of an inch 

thick and eight inches long, evenly secured to a solid work­

bench, with an inch protruding from the edge will support 

several thousand pounds if 1t 1s unscored. After it has 

been scored by the wheel of a glass cutter , it may be broken 

quite easily with but a ffraction of the pressure necessary 

in the unscored state . The area of glass broken can be 

compared to the area of obsidian removed from a core when 

det3ch1ng a blade by pressure . I have removed blades an 

inch wide and eight inches long by the use of the pressure 

crutch alone , yet my total weight is only 165 pounds . Th1s 

ma.~es 1t impossible for e to exceed thts much downward 

pressure . The blade can be parted from the core by exerting 

outward pressure causing the blade to separate from the 

proximal end of the core , indicating that the blade 1s 

removed from the top of the core first then followed rom 

the top to the distal end of the core . This is true of 

pressure flaking whether the worker 1s making cores or 

artifacts . It also occurs when one ts fracturing by 



percussion for the percussion tool is describing an 

arc rather than descending in a straight line thus 

combining both downward and outward forces . This 

causes the flakes to be pulled from the artif4ct in 
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much the sam m nner as blades are removed by pressure 

from a core . However , this technique is only applicable 

to certain types of ercussion metho1 • The , e ~-thods 

will be d~scr1bed in greater ~tail under the -~cussion 

method of "Cores" . 

Close inspection of both bladJs an cores has 

revealed a series of evenly spaced corresponding markings 

on both t~e blades and the cores that, as yet , have 

been unable to analyze or explain . These m~rkin~s fit 

and harmonize both the blade sear and the ventral surface 

of the blade . Both the blade and t e core have identical 

markings . These 1nute str1'a, or t'tssur s, ar peculiar 

rooves , or channels , charact rtstic to isotropic materials 

but more pronounced 1n the vitreous obsidi n -nd glass ­

like ma.tertals . These d1.st1.nct1.ve arkings re _xtremely 

useful for both the typeologist an<l the stu ent o 

technolo.~ for they a.re a key to pos1 ti ve id-nt -1"1.cation 

of the sequence of flake and blade removal for they 

point accurately to the direction at which force was 

applied . 

When examining a bla~e etached by pressure, ither 

by eye or with the aid of a magnifying glass, o e will 

observe that these fissures are at a forty-five degree 

angle to the lateral edges an they point in a gentle 



curve toward the direction of a pplied pr~ssure an , 

occasionally, the longest fissure will become almost 

p~rallel with the lateral edge . 
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The spacing of these stri'a , or fissures , is 

remarkably regular, particularly on blades with parallel 

sides which have been removed by pressure . Blades 

removed by pressure have the stri ' a on the marginal edges , 

while a blade or flake removed by percussion has a 

fissure radiating from the point of i ·-ry_pact , or the bulb 

of percussion , to the distal end of the flake . The 

fissures are more prominent on the crests of the 

undulations which also charaoterL.e the percussion struck 

flake . 

The spacing of these fissures can befAfiost 

microscopic to more than an inch apart . But once the 

spacing pattern is set up then the entire group will be 

consistent . This spacing appears to be governed by the 

size of the flake - the larger the flake, the wider the 

space between the fissures . For example: Recently 

through the courtesy of Dr . Junius Bird , I received a 

large block of obsidian fro Iceland (166 pounds) . This 

block of obsidian had one broken face and on this face 

was a series of these fissures at least one inch apart . 

The break that caused these fissures appeared to be due 

to natural causes - such as settling or so e diastrophism 
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of the formation in which the obsinian was deposited . 

he magnitude of these fissures furnished me an 

opportunity to closely examine their structure . I 

noted tha t these fissures have a peculiar form in 

section . They appear to res mble steps ~1th a very wide 

tread and a comparatively short riser with each step 

between the riser and the tread being rounded . There is 

also the phenomena of relatively microscopic strins of 

ob idian remaining between the tread and the riser and , 

at times , they were still attached to the riser , 

reminiscent of the crest of a wave . Some tim~s , and 

particularly when pJrcussion 1s us d, the stri n of obsidian 

is free , or nearly so , and it ma be lifted off 11th a 

pointed instr ument . 

These strips seem to have a parallelism wtth the 

erraillure flakes found on the bulb of force for they , too , 

are neither firmly attached to the core or the bulb . 

When this phenomena 1s studied and understood , it 

will , no doubt . provide a means of determintn~ the difference 

between percussion and pres --:;ure flalting . However, a 

sufficient population of flak~s should be studie and 

evaluated before any final conclusion are re ched . The 

patterns of these markings can be related to various 

tool- making traditions and also should be u ef11l for a 

more definitive technological aspect . But, at the present 

time , these peculiarities are not fully understood and 



need further investigation of materials with the 

properties of a heavy liquid even though they be 

solids . 

Obsidian appears to be slightly less viscous 
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than the varieties of cryptocrystalline materials an ., 

therefore, it has a much better definition for study of 

this most interesti.ng behavior of material . The 

frictional planes of molecular moveme t and w~ve motion 

er ate ripples and undulations on the s rface of the 

stone and 1 t would indeea. add to our lmowled e of the 

mechanics of stone flaking . 

Some study has been done on this behavior of 

materials such as George McCurdy•s paper on the blades 

of Mexico . (American Anthropolo~ists,1900) which was 

sent to me by Dr . Jacques Tixier of the Natural History 

Museum in Paris . 
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Cutting 3uality of Blades : 

rhe cutting qualities of the obsidian polyhedral blades 

should be noted , for , to my knowledge , there is no ground or 

honed materia l or any ~etal tool sharper than the obsidian or 

glass blade replicas of Polyhedral prismqtic blades . If the 

blades are removed properly from the core and are recovered with­

out the edge striking another blade or a hard object , they will 

have as arpness that is unexcelled . Th1s sharped e is the 

result of the blade leaving the core so quickly that the 

material is cleaved to the last particle of matter an the 

infinitesimal edge converges to zero . Such an edge produces a 

delicate and exac•ting cutting implement . However, such an 

edge must receive discriminate use and care or it will not 

sustain its sharp cutting quality . 

Its shar pness was put to the test and made manif~st at 

Grasshopper in July . 1966 when Mr . Gene eeley used one of my 

freshly struck pris1:uatic blades to skin a bear . The blade !fas 

used for the initial cut of the bear and both hair and hide parted 

with a. minimum amount of pressure and there was little or no 

signs of wear on the blade edge . ta later date , Dr . William 

Longacre of the University of Arizana expect to publish a 

d tailed account of the bear skinning with emphasis on the 

function and wear pattern of the stone tools . 

y personal experience with the sharpness of an obsidian 

flake hs.s resulted in much blood shed in conducting these 

expariments , for I ave received many cuts when working this 

material . Portunately , these unplanned incisions h al rapidly . 



59 
The obsidian is so sharp that it actually severs the cells 

without br uising and they unite rapidly and leave no scar . 

One accident re~oved a portion o the first joint of my finger 

just below th~ fingarnail The cut ias d ep an cut through 

some cart1ladge and also the root of the nail· 1th the le h 

b rely adhering tc the finger by the cuticle. I ttach _d the 

piece of flesh with a ndaid and splinted the fin~er. In 

three days the skin raft was almost co pletely healed nd in 

seven days the nerves were joined and full use oft e finger 

had been regained . Cuts made by obsidi n blades seldo~ leave a 

sc_r qnd my hands serve s m te testimony to this f ct. I have 

received hundreds of' cuts , but am unscarred. But this is not 

true when one receives a cut ii th mat~r1als th9,t are ess 

vitreous. Another testimony to the s 1 rpness o b 1 i '1.11 blades 

is the use tor'J.ay of glass knlves in then dical Pr f' ✓ ss on . 

An interesting comparison is the history of the Tepex an Man 

dismembering an elephant w th his pris~atic blade and the 

modern scientist slicing an amob a with a modern p;lass kni fe . 

A' paren.tly the aboriginal tool had considerable more refinement 

than that of modern man , for I doubt if the modern glass n-1fe 

coul do the job on an elephant 

Glass plate has proven to be the 1nost satisfactory material 

for making the blades for a microtome . The glas plate is scored 

and '.:>roken in such a manner that t e brok-n ed-:r,e is 1r-ed to 

section cells, tissue, etc . Several breaks are usu-::i l necessary 

before one eighth inch of good cuttin surface is obtained 

wherea the aboriginal workmen were able to re--,ove la . ~s eight 

inches long with a total of stxteen inches of per ect cutting 

edge. Many types of microtome @lades he,ve be~n evtsed from 



diamond, sapphire, tungsten carbide and steel but when 

sharpened even with the finest abrasives, striations are 

present, causing the thin sections to be malformed . 
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From these experiments one can conclude that men of 

prehistory had tools which, 1f used with care, were comparable 

to modern cutlery. It might serve certain surgical needs if 

surgeons reverted to using stone scalpels where rapid he~ling 

is necessary on types of tissue tha.t is viscid !ld reststs clean 

incision and where little or no scarring is wanted. The surgeon 

t hat pioneers their use may be accused of reverttng to Ca ve 

Man tactics, however . 

gxperiments in H1-jpeed Photor,raphy: 

Dr . Earl Swanson , Director of Idaho State University 

14:useum , with the assistance of Mr . Herbert Everett and Mr. Elmo 

Saclrett of the Audio-Visual Department of the University ,1s 

conductin~ some experiments in High-speed photography on the 

re '1oval of prismatic blades from the Polyhedral core. A high­

speed Red Lakes camera is used which has a speed range of from 

five to forty-four thousand frames per second . These exueriments 
the 

are proving invaluable for the study of stoneworking and/behavior 

of obsidian under pressure and will, no doubt, resolve ~any other 

questions when further films are made on the fracture of flint . 

Prior to viewing the hi-speed films of prismatic bl~de removal , 

I had thought that the blades left the core at a much slower 

rate of speed than the film indicated . 

I have been experimenting with prismatic blade re inoi:ral for 

many years and , during that time . have manufactured thousands of 

blades and have always believe that I coulr feel the blades bend 
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as they tore loose from the cora and I was certain th9t I 

could control their behgvior . During t , pr3ss"re re ro ov 1 of 

t ~ Ql~ e, the platform of th_ blad is 1rst freed from the 

core by the downward 8.nd outward pressure and adh"'3rs to, or 

beco~es a part of, the proxi~al end of the blade . Then the 

dowm ard pressure releases the blade the vertical l ,n~th of the 

core a 1d ter 1nates 1 t at tri"' distal end . The wor,rnr •s control 

is, th~refore, apparently 

the linkins of the eye . 

subconscious reaction compi::l.rable to 

llhen I am in good form a11d am familiar wi.th thJ material , 

I a~ able to stop the blades at will and , occasionally , even 

lAive t11.em still adherin~ to the core . Yet , the many tests 

made with this ht-speed camera show that t e blade is re'110V'3d 

in the s1-)ort interval of one frame - with the camera operating; 
frames per 

at l / 5000~ m~ x sec ond - or about 1/19000 of a second . It is 

puzzlinrr but enlightening to discov r thqt the blade is re~oved 

at such a high rate· of speed. Tis paradox woul1 seem to indicate 

that t~e bl~de removal 1s contr olled by pre-pro~ramin the invo­

luntary muscular behavior of the worker and not by consciously 

dir~ctin~ th r eaction of the muscles during the blade manufacture . 

There ts little doubt th~t the worker can control t~e bending 

of flakes or blades , for we have the surfave evidence proof on 

bifacia.lly flaked artifacts that have been ripole- flaked over 

a curved surface from one lateral edge to the oth..,r . 

It ts possibl th~t , because I a working in front of a 

M.z -speed ca era and arn fully aw,'lre o th time 11mit'3.tions , 

th t I accell arate my bl de r ~oval as opposed to workin~ un r 

more relaxed conditions . For, knowing that I have a time interval 
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of just 3/ 5 of a second to remove a prismatic bla e, I te~d 

to hurry the operation an bel1 ve that, under more norn 1 

c1rcu~stances the blade removal would be somewhat slower . It 

is difficult to synchronize the camera a~d speed oft e worter , 

and , t""lerefore , the work must b hurried. This n cessary 

synchronization m9.kes 1t most difficult to apnly the out a.rd 

press re slowly enou h to observ the ben in~ of the blade .nd 

I have a tendency to thrust rather than press outwa~~ ~~d nown­

ward slo ly . Proper and norj9l bl e re~ov~l requir s con­

siderabl concentration in order to control the musc 11l·:l.r 

behavior and this concentration is a little difficult under the 

hot lights of the camera and the atte~pt to beat the time 

interval . At this time there is need for continu~d c~mera 

experiments so th t I can try to slow down the ,,rorir of tl-ie bl91e 

removal or we might try increasi g the speed of tlrie C'l~era. 

When th speed of the camera is increased, the ti n1e 9llotte4. "or the 

experi 1nent of blade removal will increase . Prese t c3.lc 1 ttons 

indicate that with the camera running at 5000 frames er second , 

the ti 1:1e interval between the parting of' the blade from the 

proximal to the distal end of the core is 1/19000 o a second . 

T~is allows the worker only 1/5 of a second, or sli~htly l~ss , 

to remove a blade . 

·ro date , the film experiments have been most reqardtng for 

they permit one to study the behavior of the material uh~n 

subjecte~ to pressure . It is interesting to note the action o~ the 

bla e as it leaves the core , as well as the movement of the tin of 

the pressure tool . The path of the tip of the pr ssur~ t')ol 'JOves 

at the same angle as the angle of the ideal cone, indlc9.tin::: trie 

ratio of downward and outward forces 1s h rrnonious . The out•'1~rd 



and downward path of the pr essure t ip 1s only about thr ee 

eights of an inch away from the core while the distal e·d of 

t~e blade has departed from the base of the core at least an 

inch . 3lades appear to compress in the form of a slight out-

11ard arc , and then , because of the elasticity of the material , 

assu ~ -their original shape and , in doing so , project themselves 

outNard away from the core . The distal end of the blade mov.s 

faster and leaves the core before the proximal end . As the 

platfor~ is torn loose from the core , fine particl~s of 

apparently crush obsidian are air-born in the vicinity of the 

pr3ssure tool tip . Y~t , upon examination of the platf rm , 

there 1s little evidence of any crushing on either the platform 

or the JroxL al end of the blade . Some photos reveRl the tiny 

errailure fla1<:e in assoctati on wi th the fine particles . The 

errailure fl9.ke and flake scar ls common to p 0 rcussion work , 

yet is ordinarily not associated with pressure rork . In these 

exp-'3rl•aents , it seems to be related to the bla1es removed by a 

thrust rather th9.n when slower downward and outward nressures 

are applied . 

It is also interesting to note the angle of trav,l of the 

pr~ssure tool tip , for it indicates when too much 1ownward 

pressure is used . Should this be the case , the vector of angle 

of pressure tool travel will be closer to tl1e core and usually 

r sults in a part of the distal end of the core bein~ r~moved 

But , if the vector of angle of this tool 1s away from the core , 

th~ blcde will terminate before it has torn loose tha full length 

of t11e core , and the distal end of the blade will be strai~ht 
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and feathered . 1vhen the downward pr:::.ss ure is too great , and 

t he r dges ~u1dinrr the blade have enough mass to contain the 

blade and prevent its spreading and remov1~g t~e distal end of 

the core, the blade 1 1 flex to the point of breakin~ . If 

fr'-<cture of the blade does occur, it will break into three alr.:ios t 

equal pieces even though it is re ..,, oved entirely from t e core . 

Ii" ;1nd when th'3 tip of th.?✓ pressure t ol and t e downward and 

out-1ar1 pressure 1s not directly in line with the two ridges 

t½:1.t will guide t11.e blade , the blade will be re ·noved from the 

core but will break as it leaves t11.e core with th~ broken pieces 

spiralin as they become e,irborn . 'rhts sort of miscalculat ion 

usually causes the core to be malform~d and the successi 1Te 

blqd ~s reraoved fr0m that area will a.ls o be malformed . 

If the end o t'1e shaft vibrates in a succession of waves • 

t~e blqde will connlse and undulate an1 this P~culiqr1ty is 

usuRlly associat9d ~ith an excess of utw~rd pressure . It may 

be possible to ov<?rcorn _ this by the us~ of a thicl<: "r staff or 

by µlacing a. weighting mediu.m. on the shaft of the 1.)ressure tool . 

Hi"h-speed photography has p3rrriitted one to stu~y the 

pl4tfor'll area conta.cte1 by the pressure tip which controls the 

t hickness of the blades . It has also been useful in studying 

t 11e musc,llar "tlotor habits of the stoneworker . 'fhese habt ts 

and involuntary move ents were undetected until photo-:rra phed at 

hi~h-s eed . They are even more noticabJe in direct p9rcusston 

W)rk u1ich i 11 . e 1'1 ore detailed i, 1'13n further exp9riments have 

be011. riade with t'1.is technique . 



"<y 1sin clo e-up l ,nses , t11.~ c -'lle ra has !Lr:.,., tt _ one 

to obs-re 11 oft . e actio and b h vior of' tb _ ~~tcrial and 

to studv this ~ct1on -~ 1th~r by ot1on or by stn- le f'r :me stills . 

T~~ nlRrgem3nts rojected on a screen allo minute e amination 

or det ils that ay ~o u ~tected · 1cn ju~t ate in~ an actual 

de11 n t qtion The film i also helpful to t~e stoner ork.r . for it 

allow. him to obs3rve many et~ils thqt he cannot se~ durtn~ 

manuf-cture • • Should a platform crush , or a. fl ke h inc;re or t~u­

frqcture . the cause and effect may e deter ined by clos<=>ly 

oh ~rv nq- 1·h!3t actually happen...,d to set up thi C- rta.in c on ition . 

'I'his TATill allow the stonerqor1c r to correct any isc~lcul '1t1ons 

thcit ':l. e c4us n"" th se trunc::iti :ms . 

•r ~se film will also P: i ve invaluable id t bett ~r under­

r qct ure of m-terials with isotropic ualiti-s . 

to t h, )ris 9.tic blad • We ar all famili r Y/ i th lro 1piY1 -r a 

pe ble into a pool and the r3sultln~ re gul~rlt y oft , w~ v.s 

which re t~e result of th~ force with hich the pebbl~ hit the 

water. :i:hese concentric ··raves ay be compared to a solirl ,r i th 

t 1 e sa"'le isotropic qualities . Jroppinv- a p~b le in w t•~r is 

p~rcu ion blow, but when t h- pebble is lowly 

i mmers"3d in the ~ at-r , no waves are evi ient an t h is low 

mo ~n,nt 1 m ch the 8ame s apply ng pr es ur~. 

by nre sur hgve n bsence of concentr c rings (un ulqt\ 0ns) . 

Shoul tlie pe bl~ tr1k a ui 3ce of lass. which has !TI ch the 

seme properties of a hee.vy liq_ id, w ves wil l also res ,J lt b1 t 

t hey will be projecte a ea of tre pebble in the for~ of a 

trunc?ted cone . And tha trunc ation will be of t~e sq~c siz~ as 

the surface of the glass contacted by t he pebble . Bit , s honld 

t he pe bble be pressed on t he corne r of a block of g .lqss vertical 
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to the flat plane , a quarter of a cone will be removed. '!'his 

fourth of a cone will re,nove the corner but at the sane time 

will travel back into the block of glass at the same angle a.s 

t he cone remo,red from striking vertically into the flat surface . 

But the flake will resemble in no way a blade removed from a 

Polyhedral Core . 

The high-speed camera shows that i f the platform has been 

sli ghtly freed , or isolated , y the rernoval of small flakes 

on each of its sides prior to blade removal , that whf':ln the blade 

is pressed off, t}1e platform will act as the truncated part of a 

cone . 'rhe cone is then dislodged from the core by the 

applicati ·,n of outward pr~ssure , and then the downward force pushes 

t he mass of o1Jsidian in the form of a blade the full length of 

t"'1e co,,.e. 'rhe greater mass has been confined by the two ri1ges 

previously establtshed on the face of the core , forcing the blade 

to move in a line of least resistance thus creating a long 

trapezoid with parallel sides . ·rhe elasticity of the materi9.l 

permits some bending . The angles o-r the cone are converted by 

the outward nressure until the angle of tl1e cone facing the core is 

m9-de parallel to t he side of t he core bearing t he two ridges which 

were establ ished by previous blade removal . 

·rhe camera readily demonstrates how the angles of a cone 

can be converted by t he appli cgtion of the out ward pressure . 

•rhe vector of travel of the tip of the pressure tool after it 

leaves the core is the same as if one would use percussion 

insteqd of the downward and outward pressure . The main 

differences in the two methods - pressure and percussion - is 

that if one was able to strike repeatedly with the necessary 



accuracy the effect would be much the same as t he spl,;ish 

of the pebble in water as mentioned before , makin r.; many 

concentric ripples. waves or undulations on both t he blade 

and the core . he use of pr?ssure is much slower and , a.gain , 

may be co,npared to the immersion of the pebbl whi ch malt':ls f wer 

rings or waves . The more vitreous materials have less viscosity 

than the n ore granular materials , t he r~fore , the waves in the 

glassier rocks tend to be magnified . when making ad cision or 

c 0mparison of which technique was used - pressure or pe rcussion -

t ►1e material must also be considered . Considerably greater 

amount of force is required to remove a blade by pressure than by 

percussion which makes use of griavitation~l potential energy . 

and the intensity of th<:! blow upon strikin~ the core ls converted 

to kin3ti c energy . The use of p,3 rcussion also has an effect I 

am awore of but, e.t this time , unable to fully describe. It is 

that upon impact certa in t ypes of blows ind uce intense shock 

even tho'..l~h the blow is light and causes the blade to part fr om 

t rie core with much greate r ease than t11ose struck with less 

velocity . This pecularity is related to t he e l as ticity of the 

me.ter1al . I can think of only one exam1.-lle to illustra te this 

peculiarity and that is to relate it to cany making . 'rhat ts , 

breaking freshly made warm candy tha t is still plastic . It would 

be i :mpos s1. ble to break this cany by ben•iing but by gi vin.is it a 

sharp blow , it will easily shatter . This same :principal appears 

to be related to the type of blow I am trying to describe . Also , 

once a flake is started , or a crack can be made appear on t 1,y3 

core to break the molecular attraction , the balance of tl1':"l flake 

or blade may be removed with a less force . This is , of course * 

characteristic of sc0ring glass before it is finally broken . 
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Conclusions: 

,y 9Xperiments in Pris .at c blade rna"!tin ~ hqve h~l ~1 me 

reach S'"'M- conclt1sions regardin-~ the variable conditi')ns th"' t 

can be controll ,d by manual slrill and the behavior an1 re nonse 

of certain m t,riels w1en subjected to stress . I h~ve onlv 

adjir~tion for t~e aboriginal's s~ill of makins near-J8rfect 

c<1lcu1, ti.ens o angles and rel~tin t r;~ dombin'.3.tions of' -rorc<?.s 

n~cessary tor Deatedly remove lades fr m co~-s with 8 ch 

accurqcy and precision . Th~ir exhauste cor3s -re vid-nce of 

tl-Je ~rf·Jction 9.nd control of all o" th 0 se fqctors . An 

attc n t to replicate thes~ blades a · d cor~s wil 1. ma'~ on '3.p'Jreci!'tte 

t 1 J r,3 uire s 1.rill s,r,d control n~ce sary to duplicate the cores 

a"1rl blad~s of t e boriginal . No amount of theor zin,;-; by 

just e· roinin_ a fla'::e or bla e scar •1ill give a true pictur'9 of 

t~ese t-chni1ues . Only by replicating cen wa chan'e t11~ory to 

f'l.ct . I am honeful th:1t t11~ illustr ti ns sho 1. 1nct ~n t ,1an 

simply striki ~ a bloc~ of obsidian with anoth3r 1~ 9 o stone 

to ~10'/e ~ bl.0,-=ie from a .1:olyhedral core '1111 be reconsi:ler"'d • 

. for~~~ can reach a final and definite conclu i o~ on 

t· e mStnuf"lcture techniq u~s , th~ f'l 1"e scars o hath the core 

a.,,d hl d s :ous t be studie in minut ., datail . Not just one -

but man exa1 pl~s - an then everv f~qture a nd charact~rist1c of 

t'1e a origin~ rror1{ must /e duplicated . Only a t';r y9o s of 

~Xp<;riment n~ , a ter thousands of bl des were struck , and 

after nalyzin th r~sults of these ex0erim-nts , di-i I each 

the conclusi0n t11at true replicas c-:,uld be made by t 11e pressure 

technique . These ex pe riments hs.V'9 hown thqt blades a.Dd cores 

raado by the use of pressure do have every quality and 



char-acteristic of most cores and bl des found in Mesoam r1ca . 

'rh1s C')ncl usion is not only base on my ,xnertm~nts , but also 

on re lat in the aboriginal ·1or1 to . o - o rn.y pres~ure or cd 

replici=i.s . 

It 1s not l ficult to examLne an artifact an se~ the 

approx:1 3.te dir3ction in whtch force was ap )li"'d . .,ut , determining: 

hor an y hat t chntqu., can an do.~ involv actual •or' tng 

tests ie ore final conclusions can be reached . ~ach technique 

ct1aract- ,___ristic to certain ;roups of ;ien o pr-histor• ay pla.v an 

import nt p rt in the i r economy and , there ore , Ir.co~ en to 

each analyslst t~e p3rsonal act of fracturi1g stone . 

~. r+. e, ~Pfo ~ t..c 

(f~~w-.. 
~~~ 
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