
COMMENTS ON USING THE OBTUSE ANGLE OF STONE TOOLS 

AS A CUTTING EDGE 
Revised edit 
ion of edited 
copy 

The interpretation of the diverse functional uses of stone tools 

\ 

has, to date , been based principally on a theoritica analysis of their 
( 'f, 'Bovdes 4 5 . 4,5e.v..,.l,,,.,. "' ) 

wear pattern~ . This has been our mos t relia ble archaeological guide , 

but actua functional experiments wi ll give more subs t ance to the theory. 

uestions must be posed and answe red such as : what materials was pre-

historic man f orming , altering or modifying with his stone tools and a t 
I 

what angle .id he hold the working tool? Were the stone too s he ld 

just in the hand when performing these tasks or were t ey affixed to a 

han le or holding devise by fit ting an wedging ~ a hered to other 

materials with vegetable resin , or -w&re t hey lashed to stoc~s and shaf t s? 

Many stone art ifacts have been placed in typological categories which 

imply function. Some are correctly typed because of actual observation 
I ~ 

()' '

and ethnogr aphic accounts. Ot1er functions are bAs~d on theory or t e 

industries of a particular site which place1 similar implement~ bearing 

certain t echnological characteristics into useful typological categories. 

owever , this tends t o associate various shapes with speci ic functions 
...... 

µ£- [, 
when , in reality , t hey could have been mult - purpose tools_. As a result , 

. , 2 -

J 

artifacts not conforming with these categories are sad to be ~ 

~ 
t 
IT\ 

non-diagnostic and are often discarded as debitage , lithic debris , flakes , o 
-

I 



exhause&d cores, or general manufacturing by-products . The mos t 

2 
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r eliable source of i mplied function is a careful analysis of t he wear 

pattern on t he edges or ridges. 

he use of obtuse anglP,S on artifacts as working edges has general y 

been overlooked or ignored whereas recent evidence reveals functt'onal 

scars and wear patterns on th~vangle~ The results o functional 

experiments i ndicate that these obtus e angles prov e additional 

,,;::TE/---/ 
diagnostic trai ts. The obtuse edge of a tool wi 1 asuo.l--1-y s 10w polish 

when it is use continually on tmcontaminated material s . Striations or 

scratches on the obtuse edge result fro''1 abrasive contamination; Eind /J 
occasiona minute step fractures are due to i proper holding , too muc 

pressure, or t enon- omogeneous nature o the material being formed. 

We know f rom experimen an archa,o ogical evi ence t hat the 

acute ang eon a flake or bla e is an exce let cutt ng e ge or 

0--

yi el ing materils , but we have f ai e to consi er the unctiona va ue o 

0 the obtuse angl es of more than 9 an 
J;.ttS p.,-t>v-<AA...1 So ~c,..Jt.. 7 --lo.be_ 

0 ang e of more than 130 11 "ii&- t oo f at to 

ess 0 than 130 • T ie o tuse 

have functi onal value. 

E~per ments fn funct i on reveal that the obtuse ang eon stone tool s can 

per orm t asks impossible to complete with stone tool s 1aving acute angl 

edges o 90 ° or less . The use o the obtuse angl e as a cutt ng e ge h8.S 

been a- revealing experience an has opened the oor to urth3r exper i ments 



to 
e. 

etermine the d vers· 
use.S 
Aof this 9ngle as a functional e ge. 
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Experimental results sow that the obtuse angle on stone tools 

made of material even as fragi e as obsidian can be used to remove 

spti'al shavin s with accuracy and control fror:i dry bone an the tool wi 1 
I . ... 

still retain its cutting edge . or exa~ e , the use of~ obtuse angle s 

o~ stone tools provi es a clue to the elaborate carving of lintels of 

extremely hard wood (sapodillja ) used in temple construction by the ~aya 

in th~ ucatan. Using the obtuse angle o a stone tool may a so explain 

the modi ication of other resistant materials such as bone , horn , antler , 

and ivory. When the acute edge is use to form this type of res·stant 

material, the tool 1ill break or the edge wil ull before t e task is 

comple t ed . 

I made replicas of obtuse angle tools and then used them in many 

ways-- cutting at different angl es , holding in di ferent positions , and 

cutting an £orming a var ety of ater als . 

an the materia being wor ed were compare wi t h archaeological specimens 

~vc,..{va.+e 
t o ~ . v' . the striations , polish and functional flake scars . 

-ti-ta. --L 

be1-+ ~ 
I n tce.e!<t ) 

formed was tre same as·' (.;t."T-O.&'i \ employed in prehistor i c specimens. It is 

essential that t he worker use the same materia s f or modification as those 
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.· available aboriginally-~hether they are being gouged , planed or 

chopped - - in order to verify the manner of holding and funct on . 

Some implements having acute angle edges - i e the obs dian blade -

require ight force for cutting soft materia_s and the thumb and index 

,, 
finger furnish suff i c i ent force for light cutting tasks . But when the 

4 

obtuse angl es of tools are used for cutting , more f orce is required· - much 
I ~ \~~~ ~ · 

th i · 1 a t e3: The acute angle - ~0 to 90° - can e same pr nc1p e as our :se,G ern -► O il v 

be used to work softer material. whi l e an obtuse angle - 90° to 130° - >· i.. s 

used to work more resistant material . The angl e o the tool edge must ., 

correspond to the resistance of the material being wor ed . During t he 

f unctional experiment , the worker must keep in mind the bri t tle nature 

of the stone tool and be .familiar wit the tool' s strong and weak areas . 

They can not be t wisted or use in a l e.ver i ng way and must be kept in 

a l ignment with the opposing res i stance of the materi al eing wor ed . Skill 

in using any hand tool requires practice and reason tvhich deman-'ls 

continued experiment. Even when 1;;iie experi ments yiel good results , they 

may not compare to the work of a ski l le aboriginal workman . 

One source o an obtuse angle cutting edge is a bla e scar r i dge 

on a polyhedral core . The parallel bl a e scars are s lightly concave ~ 

between the ridges., leaving the ridges satisfactory obtuse ang e 

working e ges . The core is used as one woul use a d raw pl ane - h ol ding 
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the proximal an distal ends of the core with the right and left h8nds. 

The modern draw plane or draw knife can only be pulled. toward the user 
) 

but the obtuse angles on a polyhedral core can be pushe or pulled . The 

polyhedral core is drawn at a. slight angle ratherr than at right angles 

as one would use a modern plane . When used in this ashion , the depth of 

the cut may be accurately adjusted b y a slight change of • angle of the 

bearing surface . 

~(O-C-v~P.. t ) 
0 than a 90 1\ edge. 

The obtuse angle of the cutting edge is far stronger 

J 

When woaked antler is worke , shavings three inches 

long may be removed with a single pass of the core . I know of no single 

edged metal tool which will remove material with the speed of the 

obsidian core tool . The cuts are very clean and smooth with no 

bruising of the surf ace being planed. When the core planer is used on 

very hard wood , the finish is excellent and the core can be use to 

~ 

make surfaces f lat . It is surprising how durabl8 the edge can be . se 

f lake scars generally result from holding the tool at t e wrong angle /~ 

0 (<. )..,J. C...h o r ff Mo c; £ti !:l1j 
from cont amination 1of the mater al being plane rather than from f unction . 

) 

When the obtuse angle of the core is used repeat edly on resinous woo , 

resin will buil up and impair the cutting action . Then the resin must 

be scrape off or removed with solvent or a new blade detache f rom the 

core to expose two new sharp cutting edges . Or , the entire polyhedral 
I 
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c ore can be rejuvenated by removing a series of blades around the 

perimeter to expose new obtuse angle cutting edges . 

The surpri sing and excellent resul ts of using t he obtuse angles of 

a core as a shaping and forming tool f or antler , hardwood and. bone 

prompted me to look for s i milar ang l es on other artifacts f or cutting 

exper i ments . Similar experiments with b ot h buri nf blades and cores 

resulted in only moderate success . Us i ng the burinj core i n the manner 

of an engraving tool resul ted in the core s lipping and its c orners breaking 

a f ter a f ew passes- - gen~ral l y when the t i p was lif t ed upward to termi nat e 

t he cutting action . After a mini mum amount of work on hard material , the 

-rv~e -toY M'-\.·f ,'07..-\ ~ 
right angle edges of the burin core woul d crush due t ~ micro step l i:i e 

margin . However , if t he bur i n blade was remove at 

0 more or l ess than a 90 a mgle to the margin of the core , both acute and 

obtuse angl es were forme on the core ' s edge . The acute angle was 

exce lent for working soft woods an the obtuse ang e was good for 
' 

f orming more resistant material$ . Failure to adequately use an angle of 

0 90 or probabl y due to a l ack of understanding of the proper 

use of t he many prehistoric s t yl es of bur i ns . 

The natural facets on quartz crystals can a so be used as f orming 

tool s but are not as eff icient or effective as t he arti f ically made 

obtuse angl es on cores and other t ools . The nat ural f acets on the crystal 
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are plane surfaces, while those made by removing a blade or flake from 

a core leave concave surfaces between the obtuse angle~ giving a sharper 

cutting edge . If the crystal is made into a bla e core by re 1~oving 

bla es longitudinally , the obtuse angles of the blade scars are a far 

~~ 
more efficient cutting·tool t ~n the natural, f acets • . However/\ ~~~z r eP~~~~-~,P~~~- 7~ "'~ ~~ 
.Q.eyi;;taJ.- r~darawela Celon sh.o.wj n& brJJ..iS~on. the. .natural -~~ 

angl es may well be the result of function (Al l chin , 1966 , F ~- JO) 

Another functional experiment involved the use of a strangulated 

blade. Obsidian archaeological specimens from the El I nga site tn 

EY~ador were brought by Carl Phagan to the 1970 I daho tate University 

Flintworking ield School. We made replicas of the originals from 

obsidian . I n archaeo ogy this strangul ated blade has been classified as 

a spokeshave. We attempted·to use it by plac i ng the conaave edge on a 

wooden shaft and pulling the ventral si e of the blade toward the worker . 

This removed only a slight amount of the wood an left a very irregular 

cut on the shaft. I f ad ittonal pressure was appli ed to the blade , it 

broke. We then noticed striations on the ventral side of the El Inga 

specimen between the two opposing concavities which comprised the 

strangu ation . These striations gave us a clue to the manner in which 

the implement was held and used . The striations i ndicated that the 

slightly convex ventral side of the bl ade was placed flat on the wooden 
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s haft being shaped . The convex surface acted as a bearing and aided 

the a justment of the depth of the cut being made. 'foen we used the 

' . 
strangu ated blade in this manner , it made a flat smooth cut and 

required little force to remove a clean shaving. Both concavities serve 

' wel l as cutting surfaces . The ~pposite concavity on the blade permitted 

the worker to tilt back the blade to terminate the cut. When used in 

this manner , the bla .e id not break because little force was necessary 

to remove shavings from the material being worked. 

rther functional experiments with the strangulate bade showed 

that the angle o the cutting edge of the blade cou d be made acute for 

soft materials or obtuse for cutting harder materials. I the cutting 

edge was too acute or was used improperly , then use fakes were removed 

rom the ventral side o the blade rathere than the concave portion 

oblvt' f' 
of the strangulation. Many tools other than blades exhibit a't\.J..ew angle

1 

~~ ~~ 
..:wh-~~h ere simpl~;\~ rapi r1t-.-~ or res harped Often by -a. li:.J.:aple ~ 

removal of a single lake a new working edge is exposed . It is possible 

to misinterpret this single sharpening fake as a too when it is on y 

(r- .. ' 
a reconditioning or resharpening flakeJ 

Robert Heiser showed me obsidian cor~s from Papalhuapa , Guatamela 

which were formed by blade removal but also showed evidence of function 
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on the obtuse angle ridges. The blade scar ridges on the cores were 

dulled which indicated they could have been used as planes , wedges , 

reamers, drills, anvils , pointed percussors for making soft stone 

f gures and some coulp. have been sectioned to be used as pr ~forms for 
I 

ear plugs. Thi$ site is important because it is near its source o raw 

/' 

material and should illustrate many manufacturing sseps and can be 

related to ethnographic accounts . A preliminary report of this site 

has been published by John A. Graham and 1olirer9 F . Heizer (1968). In 

1970 , ·nr . Junius Bird , American Museum of Natural History , gave me a 

collection of six obsidian cores from Oaxaca, Mexico and they al l showed 

signs of wear on the obtuse angle r i dges . Obsidian polyhedral cores rom 

the Met ro excavations in Mexico , D. F. shown to me by Jose Luis Lorenzo in 

~-edt~~ 
1970 showed apparent use of blade scar ridges~ .J..nel~d~Ng one core wh ich 

~ 

(_(h_. •· "-0✓-~•-e,•._. 4- ) 
indicated that the istal end was used as a drill~unti l the core was worn 

to a smooth cy indri cal shape . I collected obsidian polyhedral cores from 

Teot i huacan , Puebla , Colima , and~ the coast in the State of Nayarit 

and they all bear evi dence of~e of ~ blade scar ridges as cutting 

and forming edges . Through personal communication with Denise de Sonneville 

Bordes (1970) I l earned that she has noted evidence of functional scars on 

the dorsal ridges of blades from the Upper Paleolithic o· Southern ranee . 



I 
I 
I 
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Personal examination of a blade from the Clovis site at Murray Springs, 

Arizona (1969) showed intensive wear and polish on the dorsal ridge while 

the lateral margins were still quite sharp. This suggests that t e 

ridge was us e d as a cutting implement before t he blade was detached from 

the core ~ k./hen the ridge 
6'Jjtv£L.. 

became~ulledAwas detached from the core to 

expose two fresh useful ridges. The core with multiple obtuse angle 

ridges would have been an ideal implement for rapidly shaping the shaft 

wrench made from the long bone of a mammouth found at Murray Springs 

(Maynes and Hemmings , 1968). Occasionally· cores are noted which are not 

exhausted for further blade detachment but thel~ridges bear evidence that 

~ ~ _..,t,.h d,./ ~ti/ de/1'~ .-(.¢..~ 
they were used for shaping tools while t,1ey still f s:; tatned"" the1tr - siie. 
~ 1~v ~ / . -f-L.e et.lLl t.) f '-4 t;'; ,.J , -

In conclusion ; limited experime nt , limited examination~ 

/ -----I 

paleolithic implements indicate tha t more lithic debris should be 

retained and intensively examined and not discarded as non-diagnostic. 

~ It is entirely possible that defip~e t e e nological traits, character-

istic modes of use, manners of holding or hafting, and the nature of the 

Material being worked can possibly be defined by this li th ic ebris. l:E"ld 

we ma y find multiple-purpose implements . It has been a revelation to 

find that for some tasks a thin, sharp acute-angled edge will not perform 

as well as an obtuse-angled edge. Aboriginal tools bearing an obtuse 
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ang e working edge may not fall into the categories of well e ined 

r{ 
types . Some may be assymetrical1 without definite form , but a care-

ful study of the wear pattern on the obtuse angles 
~ 

1nay!\ the a1TJount 

Funct i onal po ish appearing on some aboriginal arti f acts 

presents problems of use analys s . Use pol ish is frequently observe 

on scrap ng and agricultura tools which usually have acute anglef 

on h-e-H wor ing edg~s . Scraping generally rounds or pol ishes t he 

working edges , concelvab y due to t he abrasive nature o a con

t amination of sandy soils on wet h des t ~ the polish noted on 

agri c ultural tools could well be the result of c on t inual i 5ging an 

ti ling . ut polish an edge-rounding a l so appear on too s w~ich 

have a cute and o tuse ang e workin~ surf gces . A tool with a rounded. 

polished edge ceases to cut or plane an would only function when an 

excess of force an energy was applie by the wor ~er. However , the 

r ounded pol ished e ge wi work well as a burnish e r~ It i s di f icult 

to understand why prehistoric man would use an e ge until i t acqu i res 

a polish when a more functional edge cou d be estab ished b y e t ach-

()) &, 
ing a f l ake to expose aAsharp edge . 

Di verse funct i ona l experimen~were perform9d over a considerabl e 
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period of time - such as cutting antler , bone , grass hardwood ,etc -

using tools with both acute an obtuse an11;le edges . Yet there was 
I 

· never a sign of poYish on the edge and use flakes were detached only 
I 

when the tool was improperly used. 

Due to the durability of the stone too and the amount of use 

and abuse necessary to establish functional polish or scars , criter a 

f or determining function must be approache with caution . Many tools 

'nay have performed the·ir task an been a ban one be ore they exhibit " { 

any function scars or po sh. To wit - the ax . When an ax is used , 

most u lln~ ls due to misuse rather t~an from chopping clean wood . 

//_ ~--"' 
~-functiona experiments were hampered by the lac of 

imperative " now-how" of the-aborigine in u 0 ing it ic tools 1an t 

is doubtfu if today we can ever approach h s functio~a ski_ with 

stone im.p ements. 



Obtuse-Angle Burin: 
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The suceess of using the obtuse angle for forming and shaping 

by the plarnei.ng technique prompted me to experiment with slotting 

implements. An obtuse-angle burin appeared to be the ogical tool 

to cut strips from antler and bone to make harpoons, needles, awls an 

s mi ar implements. 

It is a simple task to make a burin by modifying a thin flat 

flake from a right angle to an acute angle either by percussion or 

~J 
pressure. Bttt establishing an obtuse angle on the burin becomes an .. 

apparently impossible task . When the worker is making an acute-angle 

burin , he can strike of-fa spa 

is the bulbar P¥._t , so even though the 
~ ~ ~--~ ~/-.AJ,i-1..,t. 

edge whi:ch wt3: ~ut. An effort was made to make an obtuse-edged burin 

~w.u,,fv (~~ 
by detach ng a lake/\ of ~ than 90°. ~ The platform lrJ.a to e tilted 

~ ~~~ t'(tt..) ~ ~ J~ 
,tf receive t e force but t.4is ~Je ~r~bx..t~. ~ 411. 

~ ~ ~.,vl--~ ~ ~ . ~ r ei€ A ,.. • ~--

45lre perCtIS"sur-to rt rt'.'YC"!'rnt. At th is time , it appears mechanically 

impossible to make an obtuse-angle bur in by ei t'19r pressure or 

percuss ion by~~stablished technique, 

This failure caused me to mentally review aboriginal co lections 

examined in the past which might have this characteristic. Dr. Fred 

, johnson of the Peabody I nstitute had shown me a handfull of such 



tJ 

~ J'{ 
Revised 

fakes froin the Arctic which resembled broken ostrich shell and had 

all marg ns with double e ges broken a t 90°. One marg n of these 

flqkes had an obtuse angle and the other margin had an acute angle ~ 

~ d j oth edges of all marg i ns were 90° to the dorsal and ventral sides 

of the lakes. This seeme ~ abnormal , ~ snapped flalces or blades 

cgeneral 

of the 

y have one margin with a 90° and a rounded e'.3ge , a result 

breaking or snapping process . Th ~ brea ing or snapping process 

does not produce a margin with a double 90° edge . So this double 

90° angle break presented a question of manuf acturing technique . 

Dr. George Ag~ino had also sent me a flake assemblage rom the 

Lindenmeier site w"lich contained a number of flakes with ~ same t ype 

of fracture. Ruthann Knudson also had a similar assemblage o fla'l.c~s 

~; 
from the Claypool site wri.ich contained a number o fla1<:es ui:t;h-a (j 

ouble 90° angle edge~ , These were terme " pseudo-burins because the 

fracture force was dif f erent than the ~e applied to make normal 

burins
1 

which are struck or pressed off longitudinally from thee ge 

of the flake. 

The shattered flakes of the Peabody coll~ction had the appearance 

of the debitage o a broken window pane support ed by the cas,ing and 

broken by the force of a thrown rock or ball . The breakage was caused 



by both th~ support of the cas1 ing and the force of t he projectile . 

Fractures resulting from this type of breakage commonly have a doub e 

90° edge on one margin. 

Using the support and projectile principle , an experiment was 

made to replicate this style of fracture. An indentation was made in 

a soft s t one to r 9semble a nutting stone. The flake was then placed 

over this concavity and a punch of pointed. stone or ant er was placed 

on the fla e and aligned with the ~1e nunch-~~ sharp 

r--~~1:$tk,, 

blow causing the flake to shatter. TheA punch ~ the nuttin~ stone 

~ produced the desired double 90° edge5 This t yp,3 of intentional 

~ C)J~~~t4, ~,t,v) 
fracture will produce flakes with .4'i':!,'1t -s,}:}gJ...e-~ ~ri! a:15 o caa~e 

~~ ~-~~~~ - '!~~~ 
the to break geometrical l y into pieces resembling tr an~ es 

with both obtuse and acute angles. 

The use of the concavity and the punch may be only one of 

several ways to produce this distinctive sty e of fracture . The 

pseudo- burins must then be selected rom the f lake shatter which is 

compos 9d of both acute and obtuse angle burin-li..ke objects. When the 

pseudo-burins are affixed to a handle with a hesive, the obtuse angle 

of the pseuc'lo-bur n will outlast and out cut aurins of 90° or l8SS 

when used on hard materials . 
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Because of the infrequent appearance of the classic burtnations 

of tools from Mi dle America , the unidentified pseudo-burin may have 

been use to accomp ish the same function as t he c onv _ntional 

burin. 
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