COMHENTS ON USING THZ LOW OR OBTUSZ ANGLE
OF STONE TOOL3 43 4 CUTTING SDGE

The !nt»ryreﬁatton of the diverse functional uses of stone
thols has [ onug been a thaoritical enlgma, What materials was |
ancient ma- forming, altering or'modlfylng with his stone tools
and at what angle d1d he hold the working tool. Qere‘they‘held
Just in the hand when performing these tasks or were they affixed
to a hanile or holding devise, adheréd to other f%or lashed
to stock: and shafts? Many stone artifacts have been placed in |
typological cafegoriés whioh inply function. Some are borrcctly
tvped because of act&al observation and ethnographic accounts,
Other funct.ons are based on theory whlch plac8s like implemants
bearing certaln tochnoloslcﬁl characteristics into ulerul
typologlcal categories. As a result, artltaots not conforming with these
categories are sald to be non-dlagnostlc and are often*dlscarded
asg dcblfﬂgf «nd 1lithlc debris, flaxes, exhausted cores and
ganaral marifacturing by-=products., i

Pia use 97 the obtuse angles on artifacts as,a workirg edge .

has generally bsen overlooked or ignored, Recent functional

experinerts inlicate these low angles prqvlde additional diagnostie
traits., Taureful study of the obtuse edge on artlfacts may réveai
functior.. scurs and wear patterns. We know from experiment aml
archasol -12al svidence that the actte angle on a flake or blad;

1s g very uidejuate cutting edge for yielding matertals, tut have

falled to consider the functional valué of the obtuse anglea of more

‘than ninety decrees and less than one hundred and thirty negresa 5,

Punctional gxperiment reveals that the obtuse angle on
-stone tools can perform tasks 1lmpossible {0 complate with‘stone

tools having edges of ninety degrees or less, The innovation
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of functionally using the obtuse angle has been a ravealing
exrarience and has opened the door to further experiments

to und=rstanding the diverse function of stone artifacts,

Experimental results show that the obtuse angle on
stone tools made of mat=erial as fraglle as obaldlaﬁ'can be usad
to remove spiral shavings with accufaoy and pontrol-rrom dry
tone and the ftool will still retain iis cutting edge. The
use of ;he obtuse angle omn stone tools brovldes a clue'to the
elaborste carving of lintles of extremely hard wbod (sapodlliia)

used in temple construction by the Maya in the Yucatan., Using

k2
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the obtuse angle of tnhe stone tool may well explain the modificati

of such reslstant.materlals as bone, horn, antler and ivory.
Ahern the acute edge is used to form this type of resistant
material, the tool will breask or the adge will dull before

the taslt 1s completed,

Problems developed during the functional exp-riments

.re:arding the effective and efficlent use of the obtuse angle

as a cutting edge and ware only resolved by replicating the
prehistoric cuttlné 1mp?1m°hts_and.then exparimerting with
11versa functional techniguez, After comparing thé results
of fuaétional abuse on the replica with the origlna& artifact,

the =2dgzes ware checked for similarities of wear patterns and

" compared with those found on aboriginal tools. It is

trr=rative that the expsrimenter have hls replica with a frash edca

and duplicate angle as the genulne tool and, after the
functional-experiment, the replica should bear the same
striations, the same degree of polléh andi the same use flake

.

séaré"as the éboriglnql artifact. - it ; s




It 18 necessary to functional experiments that the worker
use the same matarisls for modtficatlon as those avallable
aboriglnally. whether thoy are boing gouged , planed or

chorped. Some implements having acute angle edges - like

the obsidian blade - require light force for cutting soft ‘material:

and the thumb and index ﬂng:g ﬂuﬁahh_ sufficient fm. for
light cutting tasks. But when Ehe obtuse ingles'or tools are
used for cutting, more force 1s required - much the same
principle as our modern tools., Different materials react
differently - a lou.nngle can be used to ®rk softer materials
while a sSteeper angle is used to work more féaistant material,
Any functional experiment must consider the brittle nature of
tha sione'tool. They cannot be tilated, uaéd in a levering
way, and one must be familiar with their strong and weak ApEss

The stone tool must be kept in alignment with the opposing

resistance of the material being worked. 8kill in ﬁsing any

hard tool requires practice and reason which demands

continued oxperlxnnt. Evcn artcr tho experllontl yield good
results, thoy may not compare to tha work of a skilled

aborignal workman,

One use of the obtuse angle as a cutting edge is the

blade =car ridges on a polyhedral core. These parallel

"blade scars are slightly concave between the ridges, leaving

SATIS FACTORY
the ridges as a vorv fbne. low angle working adge. The eoro

is uqed as one would use a draw plane - holding the proxlmal‘
and distal -ends of the core with the right and left hands.
Whar=as the draw piane can only be d'rawn toward the user,

thes 1o angles>on the pslyhedral core can be used as a plane

in both a forward and backward motfiion. The polyhedral core
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angle of thi ﬂﬁﬁffﬁ%‘ld*?* 8. The iiemdmiiﬁﬁ“.

—

{8 drawn at a allshﬁ angle rather than at rlsht in@les as
one would use'u‘plane. When used in thti'fashlon. the depth of

the cut may be aocurutoly ndjustod by & slight chnnco of

esutting odgo is far stronger than a ninety dogrt. .dgo. It
is uatoundtnc how & material as rra;tlo [Y ] qbnt‘iun onn »
possibly remove cplrtl shaving# on dry bone, but onoh is tho
case. When soaked antler is worked, shavings ehroo»tnches
long may-bcAromofbé'wtth a'sinéle pass of the core. I lmow
of no single odéod iatal‘todl which will remoii lntjrlal with
the speed and rapldity of the obsidian core t00l. The cuts

are. very clean and smooth with no brulsing of the surface

being planed. When the core planer ll'uaéd_oh fnfy hard wood,
the finish 1s excellent and the core can be used to make
surfaces flat. Surplaing. too, 1is the durdbility of tho'odge.
Use flake scars cnmny due to holding the. ‘tool'at the

wrong angle or eontnninatlon of the ultorlal bolng planed
rather than from function, When tho_}oq angle of the core

15 used repeatedly on resinous wood, resin will build up and
impare the cutting actlon. "Then the resin must be scraped off
or removed with solvent or a new blade detached from the core

to axpose t-o new sharp cutting odges. Or the cnttra polyhodrnl

core can be rejuvenated by removing a series of blades aronnd

" the perimeter to expose new low angle cuttlns odges.'

" The surprising and excellent results of ustnk the low
angles of a core né a shaping and formlnk tool for antler,

hard wood anl bone: pronpted me tp 1gok for slnlltr anglea on i

wlth hoth burtn blados and obroc resulted in only lodorato

- success, Using the @gXe burin core '\n the manner of an



engraving tool resulted in the core slipping and 1ts corners
breaking after A few passes - generally when the tip was

117ted upward to tefminate the cutting aotion. - After a

minimun amount of work on hafd material, the rlsﬁt angle

' edges 0f the burin core would crush due to micro step flake

‘scars forming on the mergin causing the edges to orush.

Howaver, 1if the burin blade was”rembved at more of lcéa than

a 90° angle to the margin o( the core, both acute and obtuse

angles were formed on the core's edge. The acute angle was excellent
for working soft‘woodé gnd<the obtuse angle was good for forming more
resistant materials, PFallure to adequately us® an angle of I
90° or less ta‘prob-bly due to a lack of understanding of th@'

proper use of the many prehistoric styles of burins,

The natur;l facets on quartz crustals can also be used as
forming tools but'aro,not as érfiolent or effecﬁive as the
arttfically.made obtuse angles on coras and other tééls. The
natural facets pﬁ the crystal are pléne surfacas, while those
made by removing & blade or flake from a core leave conoave
surfaces between the obtuse angles giving a sharper cutting
edge, If the crystal la'made into a blade core by removing

blades longttudlnally. the obtuse anglas of the blade scars
are a far more efficlent cutting téol than”the natural facets,
However, a quartz erystal from Bandarawela Celon showling
brulses on the natural cbtuso'ansien iay well be the result of
function. (Illuatraged in "The Stone Ttpped Arrow‘.Brldget
Allchin, Pig. 30, nd. 34, Barnes & Noble, New York, 1966)

Another runctional experiment Was the use of a strangulated

bleds. * Archaeological specimens from the El Inga site in



Bucador were brought by Carl Phagan to the 1970 Lithie¢ Technology

field school. We m@do replicas of the originals from obeidian,
Archasologically, the strangulated blade has been functionally .
categorized as a spokeshave. We attempted to use it in the manner
of a modern spokeshave by placing the doncavlty of the blgdo on a
wooden shaft and pulling the ventral side of the blade toward the

worker. This removed only a slight amount of wood and left a very

lrrosular cut on the shaft. If additional pretsuro was appltod to

'tho blade, 1t would br.llh We thoa noticed tﬁ!iat!oul ‘on the

ventral stide of the El Inga speciman between the two opposing
concﬁvltles which comprised the strangulation. Thcsg striacions
gave us a clue to the manner in whloh the implement was held and
used. The striations indicated that the slightly convex ventral
side of the blade)was'placod flat on the wooden shaft being shaped.
The convex surface acted as a bearing and alded the adjustment of
the depth of the cut‘betﬁg n@de. Uhén;wo,used the strﬁngulgfed
blade in this mannerj'lt made a r1i£ anooth.éut and rdhulrb& little
force to remove a cloan-ahavtng. Both concsvltlcl serve well as
cutting surface=s, The opposite oonoavlty on the blade permitted

the worker tc tilt back the blade to terminrate the cut. When used

" 'in thls manner, the. ‘blade Mm break mmmmo yas

necessary to remove shavings from the n-tcrial belng rornoG

‘Purther functional experiments with the strangulated blade

showed that the angle of tho‘cuttlng edge of the blade could be made

acute for soft materials or obtuse for cutting harder materials, But

if the cutting edge.is too mcute or 18 used improperly, use flakes
were removed from the ventral side of the Rlade rather thahvtho

soncave portion of the strangulation.



g ¢
Many tools oeher than bltdoo sxhibit a ldv laglo whieh

are simple and raptd to made or rotyarp'n. Orton by a allple remova

of a single rlakiAa'now working edge 18 exposed. It is
possible to miminterpret this single sharpening flake as

a tool whereas it 1s only a reconditioning or resharpening
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Other aboriginal artifacts hnvi been noted which exhibit
the use of tho obtuse or low angle to ﬁirforu vir(ous

functional tasks .,

I had the good fortune to pxans.a number of obsidian
polyhedral ooril ooll‘otod ina p;oltltnnry survey in
Guutauelﬁ at Papalhuapa site by Dr. Robert Heizer. This oite.
when éxcavhtdd. should contrlbuto-muoh new and oxdlting
information about technology and goporai ntohoworklng anq'
show all stages of blademaking since the raw BB ETRaL: was
in the near proximity. The cores from this llto uhowed
multiple use rgutnsno othor tu-p a. ounrqn of hl-do-. Tho

D o5 PAS qa sy, 1% G F T

‘blade scars on the corsc were dulled whibﬁ 1ndtoatod thoy'-

possibly
couldfhave bean used as s this planol. nodgo.. reamers,

drills, nnvill. potntcd parcuslora for saking noft stone
fizures and some oould have been sectioned to bo ﬁéqd as
praforms for ear plugs, A preliminary report hso'boen
published of this site by John A. Graham and Robert P, Helzer,
"Notes on the Phﬁtlhuapc Site", Guatemala, 1568; Contributions

of the University of California Archeaclogical Research

'Pacility, Papers on Mesoamerican Archaeology, University of "

California, Berkeley.
: ; o : e
. Through the oourtesy of Dr. Junius Bird I was given a
oollectton of llt ohctdian polyhedral cores from Oaxeca,

Mexico 1970 and m cm- showed signs of fmﬂon”l
on the rldges of the hlade aoar&,
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PR 4 Mexte0, Daly’ ‘were shown o me by

Cbsidian polyhedral cores from the Metro excavatlons.

Ils -
o Koy "_"

. ’ Sl o
in 1970. Again, the oores shoued apparont use ot blude scar '
ridges, including one core showing that the distal end was

used as a drill untll the core had become completely

eylindrical.

Through personal communication with Dr. Denise de
Sonnevilla Bordes (1970) I learned that she has noted
avidence of functtonni scars on the dorsal ridges of blades

from the Upper Paleolithic of Southern Prance.. _ .

Parsonal examination of a blade from the Clovis site at
Murray Springs. Arizona (1969) showed intensive wear and
polish on tho dorlil ridge Ihll. ‘the 1.&!!.1'!!"*!.‘!.!‘

still qulte sharp. This suggests that the ridge was uaed as

a cutttng tmplement berore the blade was detacked fron the.

core «7 wnen the ridge became dulled was detaohed from the core
to exros=s two fresh useful ridges. Tho core with multiple

low angle ridges would have een an- 1deal lmplément for rapldly Khixii‘
‘Sﬁaping the shaft wrench made from th; long bone of. a mammouth

found at Mﬁrray 8pr1ngs§ (Science, Jan, 12,1968, Hayries & Hennings)

Obsidian polyhsdral cores fron Teotihuacan, Puébla,
COLina. and on the coast in the Stato of Nayarlt were

pers»nal*y collocted by the writér and-bear evldonca of usbA

.. of the blade scar ridges.
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tor rurthor blnda dotaohmant but the rtdgca btar avtdoneo thatﬁ
:thoy were used for shaping t001l Whtlo they still rotulncd

their size,

In conclullon. 1imited experiments, limited exanlnatlon.'
of palcollthlc tnplonsnec 1ndtouto that more lithio debris
should be retainsd and 1ntonntvv1y exam{ned and not dls-
carded as non-Jlngnoetlc. It is entiroly possible that
definite tochnolosioal traits, charaotertstie nmdoa of
use, manners of holding or hafting, and the natnro Qf the
material_ﬁelng worked can possibly.be dcflnedkby this 1ithie
debris and We may find multiple~purpose 1nplenents, It
has been revelation o find that for some tasks & thin,

sharp acute-angled edge will not perform as well as a
low-angled edge. B o
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