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Experimentation in the
and vanabilitv of lithic

formation
use-weaf traces

on obsidran and chert implements

Risrsrir
Nous avons entrcplis au Mexiqtte une s6rie cl'cxpc-

riences cl'usr-u'e en r.rtilisant cles 6clats cle silex noir

b6liz6en et cles segrnents cle lames prisrnatiques en

obsidienne por-rr amenuiser cles bois conclitionn6s de

cluret6s diff6r'entcs, et en enregistrant l'dvolution cles
traces c1'usage eprds clcs laps cle temps cle 5, 10, 30, 45 et

60 n-rinutes. Ensr,rite, l'analyse trec6ologiqr,te a indiqu6
qlle pour un Llsage infErieur ii 10 minutes il €tait impos-

sible de d€tecter des traces flablcs cle travail clu bois.

Aprds 30 minutes cl'utilisation, on a olrsen'6 r.rn sch6ur:t

diagnostique. Les essais visant li distingr-rer les traces clttes

i clu bois dur ou tendre n'ont r6ussi c1r,re clans le sens

g€n6ral oi le bois dur a provoqu6 moins cle poli abresif.
rnais plus de domma5les aux borcls. La signification clc'
l'r,rsurc lithique f'ait I'objet cle discussions alr sein cltt projgt

clc rcchcrche sur tLn site maya ancien de Belize.

Introduction

This paper cleals with tl-re design and realization

of a lithic r-rse-wear experirnent whichwas prompted

Suzamne LEWENSTEII{*

AtrsLurtr: t
A series of use-u'cltr erpeliments lr.'as undertaken in

Mexico, r,rsing Ilelizean chcrt flakes ancl prismetic obsidian

blade segnrents to s'hittlc seasonecl woocls of different

hardnesses. ancl recorcling thc clevelopment of use traces
after inten'als of 5. 10, 30. 1+5 ancl 60 tninr-ttes of ltse.
Subsequent micLos'ear analysis inclicates that with less

than 10 minutes Llse it is not possible to reliably detect
rvoodworking traces. After 30 minLrtcs' r-ttilization. .r

diagnostic pattern was obscrucd. Attentl-rts to clistingr-rish

traces provoked by harcl and soft woocl u,ere sr.tccessfirl
only in a general sense, in that tl-re harclr'voocl pror'okccl

less abrasive polish but more eclgc clem:rgc. 
'l'he

significance of lithic use wear is cliscr-tssccl, u'itltin thc
rcsearcli clesign for investigating an early N{avan sitc irt

I lel ize.

by qr-restions tl-rzlt arorie some years ago during a

prcvious litl-ric analysis. Extensive archaeological

investigations ch-rring the 1970s and early 1980s at

the Late Preclassic Mavan site of Cerros. on the
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Caribbean coast of northern Ilelize, CentralArncrica,
posed a number of interesting rcsearch cluesti<>ns,
some of which I attemptecl to investigate l>y u'ay <>f
lithic experimentation ancl analysis of the cl-iipped
stone artifacts recovered at the site (Ler,r'enstein.

7987).

Cerros is an irnportant sitc for Mayan archaeo-
logists because it yiclclccl eviclence of the rapid
trzrnsforrnation of u small fishing ancl farming vil-
lage to tl-re l'rie rarcl-rical society of tl-rc Maya Classic
periocl. \7e werc' able to rcc()vcr these data because
tire Late Preclassic con-ununity at Cerr()s was never
br-rriecl by slrbsccltrcnt br.riicling episodes, as w.ts
gencrelly the case in the Maya area. On the basis
of its geographic setting on the coast and near thc
tnor-rth of a rnajor river leading into the interi<tr <>f
the Peten region, and clue to the qllantity and
variety of irnportecl materials recoverecl cllrring
excavati()n, it was hypothesized that Cerros was An
important trading center (Freiclcl, 1979). H<>rvcvcr',
it was unclear what goocls thc site contriltrrtecl to
the rcgional exchange systeln in retlrrn fix its
imported stone, shell, cer:lmics ancl h-rxr-rry itcrns.
The environmental setting of Ccrr<>s posecl an
interpretive challenge as well. Toclay this lor,v-
lying, seasonally inunclatecl, area of c()astal Belize
is largely r-rninhabitecl, ancl is consiclercd lrnhealthy
and poorly sr.ritecl fbr agricultr-rrc. Yet some 2 000
years ago the area supportecl a thriving pc>pr-rlace
cluring sever:ll centlrries. tsviclence for a successfurl
environmental aclaptation inclLrdes the cc>nstruc-
tion ancl maintc'nuncc of an extensive drainrgc
canal n'hich encirclcs the site, and the investment
in raisecl agricultr-rral fielcls (Scarborourgh, 1!f3J).

Extensivc sLlrvey and excavations at Cerros, in
b<>th ceremonial and residential zones, yieldecl a
vast arn()Llnt of archaeological materials, incllrcling
cl-ripped stone to()ls and clebitage of chert ancl
obsidian. Interestingly. there is vcry little eviclcnce
of litl"ric rnernufacture at the site. Tl"re fbrnral chert
tool implements were apparcntly inrp<>rtecl fiorn
the specialized workshops at C()lhe, soutc thil'ty
kilometers to the sor.rth (Shaf'er ancl Hestcr, 1983).
and obsidian was importecl in the fbrm of prismatic
pressLlre blades, fiom twct sollrces in thc sor-rthern
Gr,raternalan highlancls. The clcltitage recovercd
reprcsents tool rnaintenunce activities and the
procLrction of caslral tools rnacle fr<lm low qr-rality
local cl ' ialceclonic.s.

Srrbseclr-rent to c()mpleting fieldwork in Rclizc,
I analyzecl tl're cl-rippecl stone rraterials from a

S. I - t ,u ' r ,Ns' r  r rN

functional perspective. not illst to cleteminc h<tu,
particular picces had Lreen usecl, br-rt als<> tcr
address the major researcli qlrestions iclcntiflccl at
Cerros. For example, Hor,v u'as the socicty org zrnizecl
in terms of slrbsistencc activitie.s i' Vhat non-
sllbsistence items wcre being pr<tclucccl fc>r tracle 7
And. is there any eviclencc firr specialization in
procl r , rc t ion,  ( )nc of  thc c l iagnost ics of  a
hierarchically-organizccl socicty ?

The funct ional  analys is  consisted of  the
nicroscopic inspcction of tool and clebitage etlges,
at 100 ancl 200x. uncl the con,parison of observecl
Llse traccs u'itl-r publisl'recl lrse-wearstr-rclies (Kcelcy,

1980), lrut also n'ith cxperiment:i l1y-inclucecl wear
tl'accs ()n l-n()rc than 100 tool replicas r-rsed at Cerrc>s
t<> pcrf<rrrtr a u,icle range of sr-rltsistence ancl aftesanal
tasks (Lcr.vcnstein, 1987). Tl-re experin-iental tctr>l
lusc in the fielcl provicled r,rseful infonnation on tool
lrse-lif-e, ficqr-rency of resharpening ancl l>rcakagc,
suitability of specific forms for various tasks, ltr.rt
rrainly served as a basis of comparison firr thc
cletermination of the ftrnctions on the arcl'racr>k>gical
tools.

The fr-rnctional ancl contextllal enalysis of the
lithic materials resr.rltecl in tl'rc iclcntification ancl
spatial clistriirr-rtion of sr-rbsistence-relatecl tools,
inch-rding agricultrrrally re latccl ir.nple rne nts sr,rch as
axes ancl hocs, as well as knivcs r-rsccl for br-rtchering
fisli ancl terrestf iel anilrals. I cl icl not detect any
concentrations of fr-rnctionally related tools or
othel rratcrials that rvoulcl imply artesanal or other
rnanufzrcturc of traclc goocls. The types of lithic r-rse-
traces uncl their rciative Freqr,rencies among all of
the clif'fbrcnt resiclential loci at Cerros sLtggest that
cach hor,rscholcl engaged in its own subsistcnce,
rnaintenuncc. ancl lirnited scale prodr-rction activitics,
to sr-rpply its ou'n neecls. There r,r'as n() apparcnt
c()ncentration of tools or Llse-\\-ear associatecl rvitl-r
any one residcnce or area of tl-rc site. that is. no
cvidence of spccialized procllction, eitl-rer firr l<>cal
consumption or for exp()rt. Appalcntly t l 'rc
occr-rpational specialization that is ol>violrs in thc
monllment.ll architectlrre ancl thc pr"rblic art l'racl
not extendecl to incltLcle other procllrctivc activities.
at least not any that involvecl the usc of stone tools.

The research problem

Not sr-rrprisingly in this serritropical forest setting,
ahrost l 'ralf of thc Lrti l izeci l i thic tools indicate
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w()odworking traces, used f()r cl-ropping, sawing,

scraping, wl-rittling, ancl perfirrating (Levr'enstein,

1987). Vhat docs such a high proportion of r'v<lclcl

traces mean ? It cloes not necessarily irnply

wooclworking as a specialization, given :
- that woodworking traces are perhaps the

easicst to iclentify dtrring lithic analysis, a factor

whicl'r may bias or-rr sample in farror of wo<tclworking

fr-rnctions ;
- thatwoodworking lLse-wearis easy t() provoke

on lithic too1s, especially with use on soft woods ;
- the abr-rnclance of common uses forw<tod, for

constnrct ion,  fences,  mainten ' lnce,  s t ( ) rage,

fr-rrniture, irnplcmcnts :rnci tctol hanclles, all in

c()rrmon usc and many in neecl of frequent

replacement.
The r-rbiqlrity of woodworking r-rse-rvear on the

Cerros lithic implernents, tl-re variety of tool forms

on w'hicl-r it is observed, ancl its spatial distribr-rtion

acr()ss the site sllll€lest that wc>odworking was a

comm()n evcryday activity at Cerros, and not

orientatecl toward a speci'.rlizecl producti<ln of

rvooclcn objects. Howcver, thc variabil ity in

n ooclworkin€l use-trace intcnsity and dcveloprncnt,

as secn on both the experimental and archae<tlogical

tools, gave rise to a number of questions and

clor-rlrts concerning the clcvelopment ancl variability

of rvooclwc>rking r,rse-traces :

1. How long docs a tool have to l>e r-rsed

for a vn'oodworking task before it manif-csts dia-

gnostic lvear 7 Is it possible that in thc early stages

of clevelopment \\'oodworking wear is easily

confusecl with r-rse-damage ft'orn other contact

substanccs ?

2. Do difTcrent types of woocl, lor exzrmple

hard ancl soft woods, leavc clistinct Ltse-traces,

which the analyst might potentially detect ? This is

of potcntial intcrest, given tl-rat l>oth archaeologically

ancl ethnographically the tropical hardwoods, sr,rch

as ceclar, mahogany, zap()te, and siricote, et'e

highly prizecl. They are se:tsoned as long as 1 ycar

or m()rc, ancl then rescruccl almost exchrsivcly fbr'

the el;rbor-ation of long-lasting items that reqr-rire

skillecl r,volkmanship, sr-rch as catwecl lintcls on

monllments (Coe, Sh<><>k. Satterthwaite, 1961),

canocs (.Tozzer, 1907), scuipture (Coe, 1987),

bows (Nations, 1989). Pine and other softrvoods

are generaliy usecl soon after clltting, ancl fbr less

clernanding, non-ilrtesanal tasks, sr-tch as house

c()nst1'ucti()n ancl as casrtal implements r-rsefirl in a

lrcrst of daily activities (llarbzr, M:nzrnilla, 7987 ;

Hayden, 1979 ; Moya Rubio, 19t34 ; Villa Ro1as,

1985). T1-l-rs, the possibil i ty <>f distingurisl 'r ing

between harcl and soft wctc>clu'orking traces ()n

lithic implements has implications for the detection

of artesanal activit ies.

The 1990 experiments

In an attempt to aclclress these issttes, a second

stage of lithic experimentation was ltnclertaken

cluring 1990, with the collaboration olanthropology

stl lclents at thc tlniversidad De Las Atrerices, in

Cl-roh-rl:r, Pureble. In a series of cxperimcnts s,'c

stuclied the firrmati<tn of wooclworking Llse-traces

provokecl by whitt l ing for periocls of 5, 10, 30, 45,

and 60 rnintrtes. A total of 80 stone tools employcd,

40 to n'hittlc seasoned harclwoocl (cedar), and 40

to q.'hittle seasoned pine. Both ceclar ancl pinc are

comm()n thr<>r-rghotrt the lowlancl Maya arca,

i nc lud ing  no r the rn  Bc l i ze .  To  make  the

experimcntal whittling knives we used flakes of

Coll-ra chert and fragrnents of prismatic blacles of

<>bsiclian f}om El Chayal, Gr-tatemala, that is, the

same type of material recovered archaeologically

at Cerros and the same r:lw- materials usecl in my

prcviolrs tool-ursing cxperiments in Belize. The

working cclge angles of the tools vary betrveen 20

ancl 47 clegrees (mean : 2t3, s. : 14) for thc obsidian

lrlacle tools, and between 20 and 75 clegrees (mean
: 29, s. : I4') f<'tr the chert flakes.

Each tool  was c leanecl  ancl  exan' i inecl

microscopically befbre and after rtse. Use-traces

were observecl initially with a low power binocular

microscope in order to recorcl microflake scars :rncl

cdge abrasion, ancl subseqr-rently with a Nikon

Optiphot (rnetalh-rrgical) micrctscope, at 100 ancl

200x, to recorcl the presence ancl distribution <>f

linear featr-rres and abrasive polish along the dorsal

and ventral surfaces (Keeley 1980 ; Ner'r,corler,

Grace, lJnger-Hamilton, 19f]il).

Results

Question 1 : The rate of formation and
clevelopment of woodworking ttse-traces

Fiue ntintrtes 'trsc firr whittling wood provoked

very f'en'microflakc sczlrs on either the chert <>r the
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obsidian tools, especially on those specimens with
the steeper edge angles. Nor did any linear features
appear along the r,rtilized margins. Fr,rrther, it
appears that this brief period of use is insr-rfficient
to provoke surface abrasion or polish on these
materials. Abrasive polish is present on only one of
the 16 specimens in the group, an unusually f ine-
grainecl Colha chert (fig. 1). It is unlikely that
archeological tools of ol>sidian or of Colha chert
would be identifiable as sr-rch if they were usecl as
whittling knives for sr,rch a sl'iort time.

The experimental tool sample used for ten
minutes showed somewhat more Llse darnage.
Isolated microflake scars can be iclentified on the
chert flakes, m()re on the ventral than on the dorsal
surface, but no linear features ()r striations are
present. On the obsidian blades there is little trace
of utilization dorsally, but small gror-rpings of scalar
microflake scars appear along the ventral edge
(fig. 2). It is the basic asymmetrical whittling wcar
pattern in its incipient form (Lewenstein, 1981).
S<>me of the utilized obsidian edges have lost their
sharpness, and some margins look irregr-rlar. No
other trace is evident on the obsidian samplc of 8.
On the cliert specimens, however, small polished
areas can be detected microscopically. In one case,
an area of abrasive polish is highly developed, this
on a flake of very finely grainecl chert (fig. 3). On
the basis of this small sample of 16 tools, I infer that
the identification of woodworking traces on chert
tools is lrnlikely after only 10 minutes' use, unless
the lithic raw material is very fine-grainecl. On
obsidian blzrcle tools, I believe that ir is possible tcr
tentatively identify the whittling activity afrer as
little as 10 minr-rtes. The establishment of wood,
rather than b<tne or some other substance. as

Fig. 1.- Abrasive polish on a fine-textured chert flake useo
to whitt le pine for f ive minutes. 200x.

S. LnvrxsrtrN

c()ntact material is another matter, although it
sl-rotrld be possible to judge the relative hardness
of the substance worked.

A sample of 8 obsidian blade tools and {3 chert
flakes was r,rsed for whittling during a JO minute
period. The resurltant damage on the chert
implernents was an in tensi f icat ion of  the
asymmetrical microflake pattern noted abovc, thet
is, an aln<>st continllolrs row of shallow scalar'
scars on the ventral surface, with a few isolatccl,
and sometimes quite large, flake scars on the tool's
opposite or clorsal face. The pattern is similar on
the obsidian l>lacles, except that thcir clorsal margins
have become more irregular than <>bserwed after 10
minutes'whitt l ing Llse. An occasional striation, or
linear feature, was noted on cl-rert tools, often
within an area of abrasive polish. Sr-rch polish is
observable on the chert pieces in varying degrees.
In some cases it ()ccLtrs on crests or prcttuberances
lrack lrom the margin (fig. 4), but it is mainly
present in patches or ts a band along a utilized
chert margin, or alongsicle a microflake scar.

The sample usecl to whittle fot 45 minutes
shows a more highly developed use-wear pattern.
On the chert tools it consists of more microf'lake
scars, mainly along the ventral margin, ancl rnore
extensive areas of abrasive pcllish, some of which
bear linear f'eatr,rres within the polish, oriented
perpendicr,rlarly to the working eclge. The polish is
more prominent dorsally, opp<>site the microflakecl
ventral margin. On the obsidian sample the whittling
traces also appezrr more prominently. Many of
these knives have irregular ancl c|-rlled margins,
and their ventral faces show a continuous line of
overlapping scalar scars, generally prescnt in more
than one suDerimD<>sed row.

Fig.2.- lsolated microflake scars on ventral surface of
obsidian blade used for ten minutes to whitt le cedar. 200x.
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Fig. 3.- Abrasive polish at 200x on a fine textured chert
f lake used for 10 minutes to whitt le cedar. 200 x.

Fig. 4.- Spots of abrasive polish on protuberance of chert
tool used for whittling cedar for thirty minutes. 200x.

Fig. 5.- Surface abrasion on chert flake used to whittle pine
for sixty minutes. 400x.

Fig. 6.- Band of abrasive polish on chert flake used for
whittling pine for sixty minutes. 200x.

Fig.7.- Continuous band of scalar microflake scars, ventral
surface of obsidian blade used for sixty minutes to whittle

cedar. 200x.

Sixty minules' whittling damage provoked

the most extensive patches of surface abrasion

observecl dr-rring this experimentation, in parti-

cr:lar on the chert flakes used to whittle pine t fig. 5
and 6). Some increase in the frequency of flake

scars and linear features was also noted. In the case

of the obsidian tools, the basic asymmetrical

whitt l ing pattern has stabil ized, that is, the

tools present irregr-rlar margins, dulled or abraded

edges, isolated dorsal flake scars of various sizes,

and a mr-rltitiered row of continuous shallow scars

ventrally (fig. 7). The pattern is an intensified
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versi()n of the traces describecl abovc, after'
45 minutes'r.rse.

Eualuation of qttestion 1. On tl-re basis oF ob-
servations on how expcrir.nentall ly inch-rce cl
woodworking traces clevelop over time on the
medium-grainecl Colha cherts, I sr-rggest that, lrsing
a variety <>f fr-rnctictnal attriblrtes, the use-wear
analyst will be altlc t<> iclentify woodworking
knives that have lteen r-rsccl f<>r half an hour or
more. The clistriltr.rtion of altrasive polish may be
more important fbr iclentifying chert specimens,
br-rt rnicroflake sc:rr rnorphology and general eclge
conclition rvill lte rnore lrseful for distinguishing
woocl traccs on ol>siclian rvooclworking implcments.
I srrggcst tl-rat, for analyzingl3elizean cherts for tool
fr-rnction, rerw rnzrterial textr,rre is an imp<>rtant va-
riablc to consider, since the vety fine-grainecl
materials clevelop abrasive polish aftcr a f'ew
minutes' use, w'hile the less fine textr-rres al>racle
only after a considerable periocl of use. F-igr-rrcs t3
and 9 illustrate the intensillcation olrvoocl whittling
edge damage on obsidian blaclcs that <>ccr-rrs
between 10 and 60 minutes of uti l ization.

Fig. 8.- Edge damage (dorsal and ventral) on obsidian
blade used for ten minutes to whittle cedar.

S. Lr :u, tNst  nrN

Question 2. Can one distinguish between
use-wear provoked by harcl and soft
woods ?

Some years ago Hayclen ancl Karnntinga (7973)

demonstrated experimentally ancl lty ethnographic
observation that the development of zrbrasive
polish on chert wooclworking tools clccreases witl'r
wood hardness. This phcn()1ncn()n ct n 1>e attrilrr-rtccl
to the l'rigl'rer clensity of tlic hardwoocls, which is
fr-rrtl-rer intensifiecl whcn the w()ocl is seasonecl.
Since a st()ne t()()l clocs r-xrt pcnetrate a hard contact
srrrface t<> tl-rc riamc extent 2ls a less resistcnt
rnaterial, less of the tool margin will sr-rffer surface
abrasion fr 'om contact nith the wood.

Rcgarcling the chert tools in this experirnent,
I <>bscrwecl :r rnoclerate clifference in thc l'atc
of polish cleveloprnent ancl intensity l>etlvccr-r
those usecl on pine and cedar. For a given pcriocl
of use thc chert flakes usecl on pinc shorl' r-norc
extensive polish, sometirne.s fbrming an al>raclccl
band along the margin. The specin-rens usecl on
cedar may also present abrasive polish, ltut typically
this is restricted to the tool crcsts or protrlrcling

irregularities close tct the working eclge. This
differcnce is not r-narkccl, h<>wevcr, and n()t as
obviolrs as the clif'fbrential polish intensity dr,re to
variability in lithic raw r.r-r:rtcrial textr.rre (compzrre

fig. 6 rvith fig. 4).

The r-rsc-w.eur pr<tvokecl on the obsidian blacles
after r.vorking pine ancl cedar is similar. Tl-re
principal clif'fbrence is tl're rate of destrr-rction of thc
w<>rking cclge, w'hich becomes more qr-rickly
clcfonnecl ancl c|-rll when used to whittle the harcle r
slrlrstance, cedar.

Eualttation of qttestion 2. Overall, these
cxperiments suggest that it wor-rlcl be diflicr-rlt t<r
distingr-rish correctly between litl-ric irnplelltcnts

used to work hard verslls soft wo<>cl. Sorle
differences can be clocumentecl, lttrt they are less
pronounced than the varialtility clr-re to other
factors, slrch as raw rnaterial textr-rre, <tr to lengtl-i
of tool usc.

Final Comments

The 1991 Lrse-weur experiments inclicate that
tl-re chert ancl obsiclian artif:lcts that are identifiable

[t]
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as wooclworking tools havc lteen usecl f()r a

considerable time, at least 10 l 'ninlltes for obsiclian,

and pcrhaps more for chert. This sltggests tl'rat tl're

many flakes ancl prismatic l>lades that I classifiecl as

unlrtilizecl for lack of sufflcient use-trace eviclence

(76 oh <tf the cl-rert anci 31 % of the obsiclian

artifacts) may in fact have been utilizecl caslrally,

that is for a f-ew tlintttes, to shape '.t lvoodcn

irnplet-t-rent or to sln(x>th a toc>l hanclle. That

pr<>l>ability is inttritively satisfying, given tl'rat both

the chcrt and oltsiclian at Cerros represcnt importecl

rather than locally available articles.

The possibil i ty of determining tl ie length oi

woodworking t()()l r-tse basecl on thc intensity of

use-wear all< tws tire analyst to c()mpare the intensity

of utilization of imported ancl local lithic rar'r'

rnaterials. Tl'ris is of potential r-rsc firr inf'erring the

accessib i l i ty  c>f  imported tnater ia ls  in  the

archaeological rccord, ancl for r,rnderstancling

strategies firr lecycling ancl <ltherwise consctwing rt

scafcc sLrbstance.

Alth<>ugh this series of experiments clicl

not cletcct reliable diagnostics fbr distingr-rishing

halcl ancl softwood ttse-clat.ttage, this is a topic of
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