
GRINDING AND SMOOTHING OF STONE ARTIFACTS 

To arrive at a comprehensive evaluation of the diagnostic features 

of stone implements, the analyst should be capable of spearating the 

diYerse implications of grinding and attrition on stone artifacts. 

Some grinding and attrition is the result of the manufacturing process 

but, generally, it represents a modification. For example - Neolithic 

implements are formed and shaped by grinding and abrading all surfaces 

to ultimately form and sharpen the artifact. On the other hand, we 

find unifacially and bifacially flaked stone artifacts which are often 

made more even by grinding or attriting the surfaces. This is not a 

forming action but, rather, a means of making the artifacts smoother and 

for for easier penetration, withdrawal and cutting. In recap - the 

Neolithic impl8lllents are formed by grinding and the bifaces are formed 

by chipping but are ground only for functional expediency • 

.Ebth intentional and unintentional surface attrition is a possible 

diagnostic feature which may be useful when correcUy evaluating flaked 

stone implements. Intentional attrition can be a diagnostic trait related 

to the manufacturing technique. Unintentional attrition can aid in 

determining the functional purpose or can be attributed to natural causes. 

I know of no publication which has described this particular attribute 

but it can be a valuable key to the manufacturing process or functional 

hypothesis. Recently there has been considerable interest in the study 

or functional wear on the edges of tools which appear to be the wear 

pattem resulting from continual use. 'lhis would be an example of 
' 

attrition resulting from function on the working part used to perform a 

specific task. 
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.Abrasion, grinding and polishing on the basal margins of projectile 

points have been observed and described in various texts as a preparation 

technique of platforms prior to flaking. It has also been noted that 

grinding is evident and perhaps even limited tot.he surfaces and basal 

portions of Clovis points and other paleoindian projectile points of 

the new world while the grinding and abrasion of platforms on blade 

cores generally has a universal distribution. However, intentional 

abrasion of flaked surfaces has remained unnoticed or overlooked and 

little is known of the extent and distribution in time and space of 

this smoothing process and purpose. 

Abrading the platform surface aids the stoneworker in detaching 

flakes and blades because it strengthens the area where force is applied 

thereby preventing crushing of the platform which would result in only a 

partial removal of the flake or blade. The smoothing and rounding of 

the acute edge of the proximal end of the projectile was, undoubtedly, 

done to prevent severing the lashings or servings when the stone tool 

was inaerted and affixed to the shaft. Intentional abrasion was quite 

prevelent among the paleoindians due to their advanced technique of 

precision platform preparation and the possible use of their implements 

as thrusting spears. '!be stoneworker seldom - if ever - ground the basal 

portion of the artifact classified as an arrowhead because he realized 

it would not surrlve more than one !light without breaking. However, an 

e.xcep,ou is the Hopewell beveled notched points which were used repeatedly 

as kf1~f•s. These show pc,lishing at the hafted part which was apparently 

a.f'tiX~ with lashings to handles.: We can hypothesize then that,.. can 
l 

aeparf t• projectile poi-.ta and thrusting spears intended tor continuous 

ano/1'9peated use by the ~ding'' or lack of grinding on the basal portion. 
I 
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j o•e in~ended for hafting'\and sustained and repeated use would be intention~ 7 
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ground at the basal portion - those intended for a one-shot kill would 

lack this basal grinding and polish. 

Surface attrition of one face (unifnee) and two faces (biface) is 

generally overlooked by the analyst as one of. the diagnostic traits of 

prehistori.c man and, the.re.tore, not included or described 1n reports. 

However, this O{m be a pertinent diagnostic feature. '!be ground .and 

polisi,ed racas I have obs·erved in collections have generally been on 

paleoindian artif aets and appear to be an intentional smoothing of the 

surfaces rather than t..'1e result of .function. Recently, Gene Titmus, 

recovered a chalcedony knife in mint condition which was worlced with 

parallel diagonal flakin.g and exhibited superior skill and exquisite 

workmanship. This was a surface find from the Shoshone Basine in South 

Central Idahc. 'nds knife-like oviate is approximately 12 cm. long a, 

5 cm. wide and L1, mm. tr.ick with weey sharp margins. The ridges of the 

flake sears on each f'ace have been ground and polished w1 th accuracy and 

precision. ¾hen the surface is prepared by this smoothing process, 

friction and dreg ar.~e substantially reduced thereby allowing repeated 

deep cutting action with a mimimum or effort. Vlhen deep penetration is 

desired - whether the implement is used as a knife or thrusting spear - th e 

smooth su:rfa.eea or both fa.ees facilitate the cutting or thrusting. The 

apectaeulo.r Clovu points from the Simon site in Idaho (Swanson, Tebiwa 

are superb examples of intentional surface smoothing. They are designed for 

killing l.u-ge game an1mals by the deep penetration of thrusting spears. It 

is unlikely' that they were affixed to a toNshatt and propelled by the 

throwing stick or atatal. It is even possible that the Simon points were 

used for butchering in ·~ch case the surface smoothing would make the job 

easi~. <:bee a spear is thrown or cast the hunter 1s weaponless and unless 
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the projeotile scores a fatal hit the stone point will likely be fractured. 

'Ibis manner or killing ™Ould require a backup supply of spears to accomplish 

the kill. It would seem unlikely that a single throw .or east of the spear 

would res11lt in the i."'ls ta."'l. t kill of an mlial as large as the giant bison 

or elephs.nt. Bowe-v~?', a shorter sp~u fitted. with the classic Si.iuon polished 

fluted point ls ideal for repeti tiouJJ deep thrust:il'J.g of the spear at closer 

proximity a...'ld .resulting in a quicker kill. A skillful hunter· could use 

this type of t~""Usting i.:,iplemen.t indefinitely barring accidtmtal breakage 

trom mishandling or the tip stri<ing bone. \then one considers t he 

manut&cturi,~g $lQ,ll and meticulo1s preeision necessary to produce this 

fluted bi!'ae~ l-rith ground surfaces it se-&ms evident th.at it was intended 

for s. th.rusting .$pear end not a p.roje~tile. The steps involved in arriving 

at the end product inelu.de :m.eJ.1y stages of' :manuf aoture plus grlnding and 

polishing, indieating tha.t, the wor-ke1• W'M tr.ring to prod,lce &..'l implement 

which wou_ld endul"e through many !cills. 

It was not l'Jl euy tMk to secu.:te the proper abrasiv.e media - which must 

be of tho hardneu of seven on. the Mohs so.tle ... for :rubbing a..,d lapping 

the stone. Ab!r'a.eive matel!"ials having a h~rdltess of eight or nine are 

usually found in. metamorphic roaka. Garnet is probably th1e most comm.on. 

Corw:tdums •U'e harder than garnat and havo a limited di~tributi8n. Tho 

Columbia. RiY6'r Plateau ha$ a predominance or • •xt:ru81:ve, basalts which are 

geologically- eo:m;pAratively recent. This restriots the exposures or 

metamol!"ph:tc ;,."'Oaks and oonsequantly llmi ts the ready availability ot 

adequ,ate abrasiv,e materials llii this area. It was undoubtedly more difficult 

to obtain. good abrasive materials than to secure the proper stone for the 

artifacts . I know of only or1e archaeological source of abrasive materials 

in situ - this is a piece of mica shist containing garnet crystals which 

was eicavated by Dr. Marie !>hrmington at Kersey, Colorado - an Agate Basin 
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butchering site. '!he artifacts at this site bore evidence of grinding and 

smoothing at the basal parts but I do not recall a smoothing of the faces . 

However, a reexai.unation of the artifacts ma.Jr reveal th.1t the· point$ wart') 

designed. for repeti t:'.ous use or to :serve the dual purpose of kni V'SS f.or 

butchering or tips for spears. 

Unintentional or f1.mctional s.tt,ri tion - as opposed to intentional 

grinding and smoot.hing - should be oons1.dered before mlling a final 

appraisal of a collection. It :i.s coramon to find i :n collaeti.ons large, 

pointed bit'aces which appear to nave functioned as hafted digging or 

plantin.g tools sh.owing attrition on both margins and both fs.ces appQ.?"ently 

the result of repeated thrusting: into tb.e soil. Silica sand and g::t"it has 

an abrasive and burnishing action on st,one artifacts. Flints and sj.liceous 

materials used to make a,.-ti.fao+~ ~re approximately the same hardness as 

quartz sand and the abrasive action is very slow compared to the worker 

intentionally grinding with sn abrasive m~terial hsrder the.~ quartz. Also 

the character of functional abrs.~ion is quite differ.e,nt thsn intenti.onal 

smoothing. Striations resu.lUng; from functional 9.lteration start at the 

working end and are directed. toward the base tn one direction &.,"ld the leeward 

side of any protrusions will not ba 8J.tered by ~brasive £ction. Details of 

functional polish a:nd. a.ttr.i tio~ of iroplemsnts other th,an projectila point,s 

should be not-,d and compared in or.d~r to :form a b&.sis for intended function. 

Corn polish or silica doposits scquirsd from reaping grain, grasses or 

other vegetahle materials having a high silica co~tent are not to be confused 

w1 th wea~:L"lg away attri t.ton and intentional abrasion. AJs opposed t.o these 

functional wear patterns t intentional smoothing is don8 from both directions 
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or by a rotary motion and will have corresponding striations. The margins are 

not affected by inten,tional surface smoothing. 



A separate and complex study is the unintentional wear and functional 

att1~1 tion fowld on sora,9ers, adz5 and thoir flakes. hoes and other 

cutting tools havin.g ac·ute angle marging ., Th:ts sbidy is not j_nc:luded here 
contain 

fo1· it. is corrii;le-x: and should ta«h.u an ex:plan~.tian of how the tools were 

hold, hafted, used, and the tasks performed on specific mate.rials. 

We also f:i.nd 11nintentione.l abrasion on the faces of elongated bitaces 

which have the appearanee of knive~ or spes.rpoints and this co1.tld easily 

be cor..fused with the intentional smoothing of thrusting spears and knives. 

"The Obtuse Angle as a. Funct ional Cutting :&age" {Tebiwa Vo . 16, No.1, 1973) 

explai n., ho;.r such ;t rrrplem.ent.s were useti as files, hones e.nd r4!.sps. This 

paper also expldns how the surf ace of .i. bif ace is character:1.zed by a 

series of flake scars dtrAct.ed inward .from both ma.rg.ins to and across the 

median line. 'nl.ese ridges make ~n adequate rasp-like i mplement to use 

as a forming tool when working on hard resistant materials. V'ben they are 

continus.lly used on •· hard s1.1.rft1ee - s11ch as j ;.de - the r1.d.ges ... 1.11 become 

rounded and. smoothed until they .resemble intention.111ly ground and smoothed 

bifaoes predesigried by the workel" to reduce fl"iction and dr~g. This 

planing action was also .applied by prehi.storic 111an to the ridges on cores. 

\.hen evaluat.1..ng .artifacts to dater?!'.ine intentional attri t1.on. due to 

facial S!'!oothinp; or U,."'.l:\.nt0ntional ettrition dua to funcUonal pro.cesses, 

we should 1¼.lso conside;.- t'riotion due to natural causes. (Ai perplexing 

ex..'\l'!l.ple due t-0 the lack of provenienc~ are the unhaf'ted artifacts which 

havP. b0en transported long d.1.stano"'s and have become burnished and nbraded 

on .t\ l l. rrn.:rl.'a.cfcm a,; A. result of rubbing t.Qgeth~.r in the earr4 er' s yielding 

pouch~ t-ben they -~e carried unp~otected. in the leather pouch, the 

continuous movement acts as an abrasive on all surfaces and, therefore, 

the attrition will be more pronounced on the margins -and ridges of the flake 
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sears. The artifacts may be made of stone of similar hardness but the 

surfaces wi ll still bacome burnished and wom from such movement. 'Ihis 
1 • 

'type or wear ia more ohai-acteristic to blanks, preforms and unhafted 

artifacts. Tha large oviate bifaces f rom the Simon Clovis site bear 

these cbaraoteristics . This does not apply to finished projectile points 

which exhibit inte11tional smoothing. I have noted examples of surface 

smoothing a.ntl polishing 011 projectile points and broken sections w1u.ch are 

superb examples cf' flaking but which were out of context with associated 

artifacts. I hav• often found these worked pieces on the surface of 

comparat,ively N,aent Iadian campsites in association with arrowpoints. The 

arrcwpoi .. ts w-era made from simple flakes entirely by the pressure technique 

exhibiting random :f'l.tlcing by an inferior icnapping technique. Many were 

curved on the ventt•al side w-i'th a minimum amount o:f flaking on that side. 

Those racent points show & la.ck of skill a11d the impatience of the worker 

and can net he compared to the parallel flaking on the precision pieces 

found in as$ociatior.. 1hese sophisticated pieces were, no doubt, held 

in esteem by tha o,m&r bvoauae ot their ascetic value or perhaps were 

fetishes of t he mfrdici.vie man. Si.nett their workmanship is discordant with 

the ari•owpoint:; a.aaoeiated w'it.h the campsite, it is sate to assume that 

they ware transport.ed .. considerable distance and were unintentionally 

smoothed and pollsh~cl by the ruovement during travel. 

~~L~t~ntional &.ild n~tu~al attrition can also be the result of action 

of the el~m•nts. For exi.rapla - ·v~~tifacts which are associated with eolian 

condit ions arid wnich a.re polished at lea.st, on one sur:tace can be the result 

of tho wind olowlng abrasi•f'e s and on the stone. A continual or sustained 

condition suoh ss this could ver✓ ea$ily polish the surface. .Another 
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example cf nat ural abrasion of 11 th.ic tools ar e t hose found in 

association wit h the abrasive. sands of beaches , seas and l akes. 

Also, the turbulence f.tlld movement of sand , sediments and water i n 

etNams and river bottoms and boi ling spr ings can induce a polish 

on artifacts found 1:1.nder these conditi ons. 'lhese are only a few 

f actors to be considered when making a final evaluation or attrited 

flaked stone artifaet21 . 

It is not easy tor the student who has not )IOrked stone to 

differentiate between intentional, unintentional and natural abrasion. 

&waver, there are a few clues which can. help his analysis. Intentional 

grinding and smoothing is generally by a rotary motion and, therefore, 

the striations will be multi-directional. If the worker grinds in a 

back and forth motion then the striations will be parallel or sub

-parallel. ilso the margins are not affected by intentional grinding. 

Unintentional functional attrition wr ill leave striations on the 

stone which will confom with the manner in which the tool was used. 

Natural abrasion and polish will be random and minus pattem or 

sustained direction. 

'!he observation of attrition on the surfaces or bifaces and ridges 

or cores can be of great value to the student of 11 tbic technology. It 
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not only will improve his typeology but will also give clue to the functional 

intent and method of employment. 
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