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tasks or were the~ xed 
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to a handle 
' / uJ 

adhered to other materials or"'lashed to stocks and shafts? 

Many stone artifacts have bee·n placed in typologic;:al categorie ~ which imply function. 1 

' . ,/) 
~t. ' 

Some are correctly typed because of actual observatio at;i.d ethn graphic accounts ·. 
. . --1. , - J. tv ,A_,,,,_,._,,_,e,Jl11,,.J 1u· .. 

~ ~L.d ··v , v 
Other 

( (I/--> 
functions a re based on theor1/I which places imru,ements bearing certain technological 

characteristics into useful typological categories. As a result, artifacts not conforming 
-:;:-

with these categories are said to be non-diagnostic and are often discarded as debitage) 

0V , 
-a:-fte lithic debris, flakes, exhausted cores &nd general manufacturing by-products. 

J 

The use of the obtuse angles on artifacts as SJ working edg~as generally been 
, f / ,., _ A' . 1""2. ~ pe,,vr t •, ( 

l ~ ,- c h ~ ~;• Jt,e, ~• ~ 
~ ~ ~~ t 

ov e rlooke d or ignored. Recent functio; al exper:i;6ments _md1cate the13e ~ angles provide 

a dd i tional diagnostic trc!,its .tudy of the obtuse edge on artifacts may reveal 

fu n ctional· scars and wear patterns. We know from experiment and archaeological evidence , . . 

('\ 
"--

t hat t he a cute · angle on a flake or blade is an excellent cutting edge fo'r yielding mate rials, !b 
OJ 
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b we have fa ile d to consider the functional value of the obtuse angles of more than 

ninety deg r ee s a nd less than one hundred and thirty degrees . 

,.-
Func tional experiment reveals that the obtuse angle on stone tools can perform 

tasks impossible t o complete with stone tools having,_~ f~ inety de grees or less . 

~ O"'r,/ ~~ . 
The innov.a.t;;i;:Qli...i-~~fi obtuse angle/'has been a revlaling experience and 

l,: h • fr:. " ~ . ~ •~ ,-{~ 
has opened the door to further experiment~ ~ ~~~ 1 

~ ~~I ·1 . . . 
Experimental results show that the obtuse angle on stone tools made of 

l 
rnate rial</l[_s fragile 

A 
as obsidian can be used to remove spiral s_havings with accuracy 

a nd control from dry bone and the · tool will still retain its cutting edge. For example, 

the use of a n obtuse angle on stone tools provides a clue to the elaborate_ carving of 

lintj'%1s of extremely hard wood ( sapodillia) used in te~ple cons_truction by -the Maya 
; I • . . 

in Yucatan. Using the obtuse angle of a stone tool may also explain the modifi~ation of 

·, 

other resistant materials as bone, horn, antler and ivory. 
~ ) . 

When the ~ acute 

edge is used to form this type of resistant material, the tool will break or the edge will dull 

before the task 1s completed. 



:J ma.de ll.eol.i_a.J./.J o~ obi..lUJe cmale i.0016 a.n.d i:Aen 1.1/Jea i:Aem . in mcmy 
wafj(-J - cv!dln.g, a.:t di://eruzni. CiJ1:iJ-.e/.J, /w,~9: in di./J.-e;uz.n,i:. po~fb-o,w, . 
wul cutima qnd,_ l ull.,?u.n<J, a VCJ/U--&!f. o/ m.a.x,~. ·-/hen boiA ::uie c1.d;{jJu;; 
i.ool- a.n.d 'Jie mai.e1U,al oei_ng .woah.ed werLe comoCULed wi.iA · CULchaeoloo_.i_cal 
.6pecunen/.J i.o e/.J;lu-nn;te i.Ae >d1z,i..ai:)_o,w, p_obJ.Jh. and /un.morwl ?,la,\e 

/.JC..CUW., :Jn ead1 ca.Je, i:.Ae IWJJ) mai.e/U..a.,{/., of bot.A 'ih.e i.ooLwnd: i:h.e 
rn.cd..e;ua1- being cut 0 .11,. foruned. UXUJ i:Ae .Jame M i}w.Je e,71.ploy.ed in 
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the r~sults of functional use on the r eplica 
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for similariti~s----6£ wear patte rns 
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the functional expe riment..--1h e--r-e-ph c-a::.s.houtd::b--e:a:rth'(,n.;·a~; -·~riations, the same degree ----============ .. --····-·-····•·-
_ .. ------

of p o.!i s_h_ .and._the __ s_am.e__.use __ flake - s .cars .,as.Jhe...abo:r-igina1--~rfifa·ct .---

? -.A.It is ne c e ssary to functional experiments that the worker use the same materials for 

mod ificat ion as those available aboriginally, whether they are, being gouged, planed or 

chopped . Some implements having acute angle edges - like the obsidian blade require 

' light fo rce for xx cutting soft materials and the thumb and index finger furnish sufficient 

force fo r . l ight q utting tasks. But when the obtuse angles of tools are used for cutting, 

. 

. . . .. . -- r ~~) YGJ~ 
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more f o r ce is required - much the same principle as . our· modern tools. 13.:::y::i-ff..,e- r ""e...,.n'""t ______ . 

~~td --f~~ 7(t., ~~-~ - -q~·
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mate-1ia:t'~ diffe:i:ently ·-~~be can be used to work softer materials while a 
. pf CD~ ~Ji~ "'j;p,s./ ,.11.J~ . 

""' ~.AI.J ,.~J4 _: ~,,•...:. I 1 ~o . ~-l-~£M-~. t7, -f;,+.,. /44~'...7::_.'" 
V"~ rr"-(f ...._. ~1.-(i.,,t'((!I_/ _. t t .. -;:i.,.,, ";?"' . .,,-,~ 
~e~ ang le is used to work more resistant materia )'\ Any functional exp riment must 

cons ider the brittle nature of the stone tool. They cannot be twisted, used in a levering 
> 

-~-, 
way, and one must be familiar with their strong and weak areas. The stone tool must 

be kept in a lig nment with the opposing resistance of the material being worked. Skill 

in using any hand tool requires practice and reason which demands continued experiment. 
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Even afte r .. the expe rime n ts y ie ld good results, they may not compare to the work Of a 

.s:.iiliU:x skilled ab o rig inal workman_,, 
.. 1:f~ ,._(,v 

y;-w',,c_e.-..h' -~ e,i,,;,(, 1 \ I') J 

I - ·, . CUV\ v--
One ~ of 1'he -ob:t~ arr-gqe es-a cutting edge is~ blade scar J.'!Cix:be6x ridgep.,.._ 

,Lu_ 
on a polyh~dral core. 4i:i.~ parallel blade scars are slightly concave between the 

xid,x XXX r idges' lea V ing the ridges as "'~ satis !aCtory e le working edge :; . 
I 

The core i s used as one would use a draw plane - holding the proximal and distal ends 

yz;io~c>-'il}-":~'('-:c-> 1111 lU 
of the core with the right and left hands. W hc.1-cas the draw planef.can only be ~ ' 

aJ IP. . 0 " ~J = !),4JbJ 
t oward the user, the~ angles on ::t;& polyhedral core can be t.r~~~..,.tli.,,....,a,....,1~5-rw-ai:• 

a~d mott"01T:' The polyhedral cor·e is drawn at a slight angle rather than at 

~~JJ,~ 
t -- ' 

right angle s as one would use \plan~. When used in thi!:i fashion, the depth of the cut may_ 

be accurately adj usted by a slig1:1,t change of ~ngle of the bearing surface. The obtuse 

angle of the cutt~ng edge is far stronger than a ERX ni_nety degree edge. ~ is astet:tn:d:i:n:g-

-~h 1s- tre c-a.-s·e-:- When soaked~ antler is worked, shavings three inches long may be 

r emoved w ith a single pass of the core. I know of no single edged metal ·tool which will 
I 

remove mate rial :w.>lk with the · speed ~1';1:;i;t;y of the obsidian core tool. The cuts are 

v e ry clean and x~ smooth with no bruising of the surface being planed . When the co re 

plane r is use d o n very hard wood, the finish is excellent and _the core can be used to 



n1ake surface s flat. 

-
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S u. P-pt:1!;-1n.g, to-o., iis..ti-.-0 dura b lttty.-0".f the 

O~,t._-~ 
e dg e. Use fl ake scars ..,,...__ 

I 
ii~ 

u~ _ h olding t he tool at the wrong a ngle . or conta mination of the ~ mater ial 

being plane d rathe r than from function. When the ~ gle of the core is us e d 

I 

:repeatedly on r e sinous wood , resin will build up and im~ the cutting action. T hen 

the resin m ust b e scrape d off or removed with solvent or a new blade detached fr om 

the co r e t o expose two new xkxrt sharp cutting edges . Or the -entire polyhedral K1l core 

can be x:R~R:& rejuvenated by ·removing a series of biades around the Ill~ 

perimete r t o expose new a ngle cutting edges. 

p 
The s urprising and excellent results of using the -low angles of a core as a 

shaping and forming t ool for antler, hard wood and bo_ne prorppted me t o look for similar 

angle s on other artifacts for cutting experiments_. Similar experiments with both burin 

blade s and cores resulted~ in only ·moderate success·. Using the burin core in the 

manner of a n e n gravin g tool resulted in the core slipping and' its corners breaking after a 

few passes - g e ne rally when t:tie tip was lifted upward to terminate the cutting action. 

After a minimum amount of work on hard material, the right angle edges of the burin c ore 

would XX]){ c rush due to micro step flake scar s forming on the margin, 
-=--

~ H owev e r, i£ the· burin blade was removed at ~ ore or less than a 90 ° angle to the 

1nargin of K the core, both a cute and obt use w. angles were formed on the core's e dge .. 



The a cut e ang le was excellent for working soft woods and the obtuse angle wa s good 
I 

for forini ng more resistant materials. Failure to adequately use an angle of 90° or less 

is probab-ly due to a lack of understanding of the proper use of the many prehistoric 
\. 

styles E>~.of burins . 

The natural facets on quartz crystals can also be used as forming tools but are 

6 

not as efficient or effective as the artifically made obtuse angles on cores and other tools. 

The natural facets on the crystal are plane surfaces, while those made by removing 

a blade or flake from a core leave concave surfaces between the obtuse angles giving a 

sharper c utt ing edge. If the crystal is made into a blade core by removing blades 

longitud inally, the obtuse angles of the blade scars are a far more efficient cutting tool 

than the natural facets. However, a quartz _ crystal from. Bandarawela C_elon showing 

\ 

bruises on the natural obtuse angles may well be the result of function~ (Allchin 1966; 
{ 

Fig. 30) . 

~x ~k:x Another functional experiment inv;olved the use of,a strangulated blade. 

Archaeological specimens from the El Inga site inxEhrnx Eucador were brought by~ 

,:f 5 ,v 1-~~J . . ·. · 
C ar l Phagan to the 1970 ~rj'-e-~g}]O~~gy field school. We made replicas of the originals 

... _::::::::::.. , r•~a- S P;§--.». • 

" from obsidian. In archaeology this ~ strangulated blade has been classified as a 

spoke shave. 
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We attempt e d to us e it by placing the xKi:ruz:x»R concave edge Riil~R on a wood e n shaft and 

pulling the ventra l side of the blade toward the worker. This removed only a slight 

amount of wood and left a very irregular cut on the shaft. If additional pres sure w as 

applied t o t h e b l ade, it broke. We then noticed ~ striations on the ventral side 

of the El In g a spe cimen between the two opposing concavities which comprised the 

strangulation. Thes e striations gave us a clue tox:Jle{ the manner in ·which the 
' 

implement was held and used. The striations indicated that. the slightly convex ventral 

side of the blade was place d flat ,on the wooden shaft being shaped . The convex surface 

acted _as a b e aring a nd aided the adjustment . of the depth of tl?,e ,c.ut be ing ma de. When w e 

used the s t rangulated blade in this -manner, it made a flat smooth cut and required little 

force to re move a c lean· shavin_g. Both concavit ies serve well as cutting XKXRX surfaces . 

The opposite con cavit y on the blade permitted )l:iuJ&r the :w orker to tilt back the blade to 

terminate t he cut . When used in this mant'le r , t he blade did not ERX break because l ittl e 

force~ was n e c e ss a ry .t o remove shavings from the material being worked . 

Fu rthe'r functional experiments with the strangulated blade showed that the angle , 

of the cutt i ng edge of the b lade could be made acute for soft materials or obtuse 

for cutting harder materials . If the cutting edge wer-e too acute _or were used x.xoqxa:_ 



"i rn.pr operly, th e n us e flakes were r emoved fr om the ventral s ide of t he b la de r a ther than 

the concav e p o rt i on of t h e s trang ulation . r 

othe r th a n blades w e x hibit a low angle which are simple and rapid 

t o mak e or resharpe n : Often by a simple removal of a single flak ) a new wor_king e d ge 

~ 
ob s idian c ores .xcrx from Papalh{iapa; Guatamel 

~ 

is important because it is near 
,. ,,. t 

~ ;,.~ 
1 'This site 

it s source of raw material and should i llustrateS many manufacturing . (!' re:s ... . . -r~ 
' (J,.f'- J 

r ~~~~~ , , /g . 
or making blades but also show t :r us . e blade sca rs 

on the core s .& were dulled which indicate,d they c/ o~ld ha; e been used as planes, wedges , 

r eamers, drills , anv ils, point ed percussors for maki ng figures and some 

could have been s e ctione d t o be used aS' preforms for ear p l ugs. preliminary re p ort 

ha s be e n published of t his site by John A. Graham and Robert F. Heizer ·(1968). 
\ L ~~)- I 

Throogh 

the courtes y of Dr. Junius /Bird, J was given a collection of six obsidian polyhedral cores · 

. ~ ~(>.; 

Ir 
from O axa ca , Mexico , 1970 -and all cores ~fd'Nee¼- signs · of wear I.\ · Obsidian polyhed r al 

core s fr om the ·Met ro xxxx excavations in Mexico,· ·n. F. we-Tl! shown to me by ~ / Jose 

A,Vl..5 
Louise Lorenzo in 1970. ~gain ,.....t.n . .e...&IJ'iJ!e-s ' showed apparent use of blade scar ridge s , 

including one co re showing th at the distal x end was used as a drill until the core was worn 
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I collected 
1.l.: XK:s:KL.:cro±h<.N.KRN~xix: to a smooth cylindrical shape. Obsidian polyhedral cores from .IDcothx 

Teotihuacan, Puebla , Colima, and on the coast in the lX State of Nayarit ~ x and 

they bear evidence of use of the blade scar ridges. Through personal communication 

with Dr. Denise de Sonneville-Bordes ( 1970) I learned that she has noted evidence of 

functi onal scars E. on the dorsal' ridges of blades from the Upper Paleolithic of Southern 

I 

France. Personal examination of a blade from the Clovis site at Murray Springs, :x 

l 
Ar izona ( 1969) showed intens~ve wear and polish on the d'orsal ridge while ; the lateral 

margins were still quite sharp. 
' \ 

This suggests that the x::.idlx ridge was used as a cutting 

implement before the blade was detached from the core and when the ridge became dulled 

was detached from the core to expose two fresh use.ful ridges. The core with multiple 

low angle ridges would have be.en an ideal implement for rapidly shaping the shaft wrench 

made fr om the long bone of a mammouth i:6cx found at Murray Springs (~ Haynes and 

He 1J'l Mi';,JC}S 
-#on-Rt~ 1'968). Occasionally cores are noted 'which are not exhausted for further blade 

detachment but .Rae the ridges bea-r evidence that they were used for shaping tools while t n ey 

still retained their size . 

kx.xx>ocl.Nxxoox,x~ In conclusion, limited experiments, limited · 

examination of paleolithic implements indicate that more lithic debris XjQE)iqCRX should 

be retained and intensively examined and not discarded as non-diagnostic. It is entirely 
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j) OS sible that d efinite t e chnol og ic a l tra i ts , charact eri s t ic · m od es of u se , manne r s of 

,. •;. \ 
holding or hafting , a nd t h e n a tur e of the m a teria l b e ing worked can .E-o s_s ib ly be d e fined 

by th i s lithi c d eb r is a nd we may f ind multiple-purpose implements. It has b ee n a 

reve l a tion t o f ind tha t fo r s ome task s a~ thin, sharp acute-angled edge w i ll n ot 

O' ~ 
ill\ 

pe rfo r m a s well as a PQ.w.-angled edge. 

/ 

·\ 
\ 
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