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tVooden farmrng tools
from the South Coast of Peru

llirst ntir
On a exarnin6 des objets en bois de Ica et Chincha, sur

le c6te strcl ch-r P€ror-r. clat6s d'environ 1200 d 7532 de notre

drc, pour cl€terrniner leurs formes et leurs traces d'usage.

On a reprodr.rit et r,rtilis6 cefiains de ces artelacts en se

fbndant sur les donn€es ethnographiques et historiqnes.

L'usage de ces " or-rtils ,. constituds cl'une " lame , et d'un

manche. reli6s par nne " tige ' pour des activit6s agricoles

simul€es telles que le d€sl-rerbage, le creusement et le

nettoyage d'un canal, a peruris cle distingr-rer des traces

caract€ristiques dc cler.rx types de terre : la " llonne , terre

agricole et la terre limoneuse des canattx. Lc poli et les

stries sont essentiellement dr,rs i la bonne tcrre agricole,

alors que la " surface pelucher.rse et lainetrse , est carac-

t6ristique du sol limoneux. De plus, l'6ph,rchage dcs €pis

de mais avec un petit outil d main a donn€ r-tne fine sttrface

pelucheuse, une concentration de fibres et unc sr.trface

visqueuse et vitreuse. Les similitudes g€n€rales entre ces

traits et ceux des outils arch6ologiques suggerent petlt-

6tre des activites semblables. Dans cette 6tude, notts

avons clistingu€ les outils rituels et les outils utilitaires en

iclentiflant I'intensitd et le mode d'utilisation.

Introduction

Only a small nurnber <tf

conclucted concerning use

studies have been

wear on wooden

Yae KODA*
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\Vrxrden artifacts from lca and Chincha, on the south

coast of Pen r, clating approximately frorn 1200 to shortly
'after 7i32 AI), were exarnined for forms and traces of r-rse.

Some of these artifacts u'ere replicatecl and used on the

Lrasis of ethnographic ancl historical information. Through

using these . tools ", whictr have a blade, handle and

connecting bocly or stem, in sirnulated f'arming activities

such as weeding, digging ancl cleaning a canal channel,

it was possible to discern true es t her:rctcristic ( )f two types

of soil : " goocl , finn soil and silty canal soil. Polish and

striae resulted mainly fiom good ferrn soil, while. matted

and woolley suriace ' characterizes silty soil. In addition,

corn husking with a small hand tool resr-rltecl in a fine

matted surface, fiber concentration ancl viscotts ancl

glassy surface. General similarities of these f-elttr-lres ancl

those on archaeological tools may sLlggest similal actir.'itics.

The stucly distinguislied between ceremonial and r,rtilitarian

tools by discerning the intcnsity and trlLnncr of ltse.

artif)cts, cL-re partly to the poor prcselvation ot

wcrod (Rees, 19tt1 ; Oakley, 1963 :1'3-74; Oakley,

et al., I9f7 ; Han-tnari, 1986). The dry matrix of

many archaeological sites on the south coast of
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Peru, one of the driest environments in the wodd,
provides a favorable condi t ion for  wood
preseruation, and many wooden artifacts have
been excavated here. This paper is a part of a study
which examines these artifacts for their forms and
for traces of use in an attempt to interpret their
functions (Koda, 1989)('). The present paper pertains
to the part of this str-rdy thar deals with traces left
on some of these artifacts, comparing them with
those which resulted from experimental tool use.

The sample understr-rdy derives from a collection
of artifacts excavated in the eady 20'h century by a
German archaeologist, Max Uhle, from the sites in
Ica and Chincha Valleys (fig. 1) and stored in rhe
Lowie Museum of anthropology, University of
California, Berkeley (Uhle, 1924 and n. d. ; Kroeber,
Strong, 7924a and 1924b). They represenr varied
forms and time periods, ranging fiom ca. 1200 AD
to the initial part of the Colonial period, that begins
in 1.532 AD, using Menzel's chronology based on
the associations of Ica ceramic sryle vessels (Menzel,

1.975). The sample of 53 artifacts fiom thc Uhle
collection were examined first hand ; another 70
items, in the forms of photographs, drawings and
description, were added to enlarge the stylistic
range(2).

Despite the heterogeneity of artifacts in the
sample, they all have common recognizable parts ;
a . working part " seen in a point or a blade with
a . bladelette , that tapers sharply from the blade
proper, body or stem, and handle. These artifacts
are called " tools " in that they can be used to do a

iob by applying force on the working part, held at
the handle or bodylstem or both. They are roughly
divided into three size categories : oversized, large
and small.

Y. Kon,'r

The sglistic analysis identified two clistinct
groups of tools from Ica which I call Plain tools and
Soniche tools, named after the site in Ica that
yielded many of the latter. Ica Plain ancl Soniche
tools are similar in overall form and parts, but
different in many respects. Soniche tools (fig. 2 : D-
F) are markedly oversized, more well-made and
elaborately decorated than their more simply-
madc counterparts, the Plain tools (fig. 2 : A-C).
Plain tools in the sample are small in number and
come from varioLrs sites with few associations or
secure dates.

Most Soniche tools are dated to the late Hori-
zon, when Ica was under the rule of the Inca
Empire, (1476 AD until 1532 ADP. Many come
from rich tombs with elaborate vessels, precious
metals and, in s()me cases, aftifacts signaling statr-rs
or rank of the buried in the Inca society, such as a
stool for an administrator of 100 taxpayers (Menzel,

1977 : 1.0).In addition, at leasr rwo belong to the
late intermediate period, phases 3 and 6, between
approximately 1200 and 1350 AD.

Each of the Plain and Soniche tools can be
roughly sub-grouped into three types : spade-
shaped with a stem and large asymmetrical blade,
board-type tool with U-shaped handle and pointed
sticks. Many have knobs at the top (Iig,. 2 : A-D, F).

The tools from Chincha in the Uhle collection
are heterogenol ts ,  s imply formed and lack
decoration (fig. 3). Many Chincha tools come fiom
tombs of the late intermediate period or late
Horizon, and a few of the very eady Colonial
period (Menzel, 1966). These tombs often contain
various small artifacts, such as silver plates, . ba-
lance beams ,, chalk, weaving tools, and small
metal items, that Menzel says belong to. specialists ,

(1) I'he study forms a basis of my dissertation and was financially supported by various sources. Tinker For.rndation,
through Latin American Studies Center, University of California, Berkeley, provided me a travel llrant for fieldwork
in Peru in 7981. A grant was provided by Sigma Xi for travel and a field experiment in Gila, Arizona, in 19t37. The
Chancellor's Special Award of University of California, Berkeley, supported photographic works. Department of
Anthropology of the sarne institution provided grants, through Lowie Graduate Scholarship and Olson Graduate
Scholarship, to supplement fleldworks and research. To these institutions, I am grateful.
I appreciate many people who helped me to conduct research. Dr John H. Rowe inspirecl me to study the subject
and advized me throughout my research and writing. Dr Karen Bruhns, DrJames Anderson ancl I)r Roger Byrne gave
me invaluable advice. Dr Nicholas Toth encouraged me to expand the study to include a use wear analysis.
Dr Desmond Clark and Dr Ruth Tringham advized me of the dangers of use wear analysis ; while they gave me helpful
advice, I am entirely responsible for the present study.
Mr Lawrence Dawson and Mr Eugene Prince were immensely helpful in my conclucting work in the Lowie Museum.

(2) Infbrmation and photographs of the artifacts in Museo Regional de Ica and Peabody Museum were providecl by
DrJohn Rowe and Dr Izumi Shimada, ro whom I am grateful.

(3) Chronology is based on Rowe's system (.1962).
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Fig. 1. Map of south coast of Peru. Adapted from Menzel, 1976, Map 1
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Fig. 2. lca Plain and Soniche tools : not to scale. A. lca Plain spade, 4-4211 , Galagarza. B. lca Plain board, 4-4209, Galagarza.
C. lca Plain pointed st ick, MRI-3329. D. Soniche Spade,4-4591, C-1 . E. Soniche board,4-5121, Tg.

F. Soniche pointed st ick, 4-4266, Y-1.
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or " farmers ,. Many tools fiorn Chincha belong to
the small tool category. The relative par-rcity of
small tools in Ica, however, may be dLte to a
sampling bias, as there are more rich ton'rbs with
large and oversized tools in Ica.

Trace Studies

The Sniche tools have attracted much attention
for their exquisite carvings and have been called
varioursly padclles, daggerboards or oars, identifi-
cations basecl on thc shapes and some decorative
themes sr,rch as fisl-r and birds (fig. 5). Peter Kvietok

Q987) recently f<rund that they were used for
farming pLlrposes rather than for watercraft, based
on a small-scale wearobserwation and iconographic
and ethnohistorical study. The present study,
independently conductecl, is in agreement with
Kvietok 's  conclus ions.  Al though l imi ted by
methodological constraints, an experiment using
tools roughly based on the plain tools of Ica and
Chincha produced several distinguishable patterns,
from different soil types and from corn husks.

Overall methodoloplical frameworks and basic
concepts of the wear study were borrowed from
the lithic use wear studies (Semenov, 1964 ;
Hayden, 1979 ;Hayden, Kamminga,1979 ;Keeley,
19U0 ; Tringham, 1978). However, due to the
difference in materials (wood as opposed to stone,
ivory, bc>ne etc.) and the large size of the tools, the
lithic usewetrrframeworkwas significantly modified.
For instance, such concepts as polish and striation
were nsed, while wcxrd-specific patterns were
noted. Also, whilc a rnicroscope was used to
enhance the traces, the porous and non-isotropic
wood surface required low-pc>wer magnification,
or much of the area under observation would have
been obscured.

Experiment

Tool manufacturing

Tools were manufactured within logistical
c()nstraints. l)ue to time restrictions. and because
a rnaj<>r prlrpose of the experiment was the tool r-rse

Y. Koo,c

and the resultant wear. tools were rnanufactured
using steel tools rather than tools with bronze,
chert or granite blades. Such bladcs were frxrnd by
Uhle from the sites in Ica and Nasca as well as other
Peruvian sites. Similar blades cor-rld have been
trsed in woodworking as an adze or ax. Given that
the steel tools are 3-6 times more efficient than
stone aclze and axes (Cranstone, 1977 ; Saraydar,
Shimada, 1971), the time saved was used for tool-
lusing experiments.

A steel adze experimentally made from a pick-

ax was lent t<> me by Mr Lawrence Dawson, of the
Lowie Muser.rm. This tool, which has a slightly
concave and straight-edged blade about 8 cm
wide, was used for ror-rgh shaping, while a 2.5 cm
wide chisel was usecl for the finer parts, at the
bladelette and corners. The tool left straight and
wide adze marks. Another experimental aclze with
a smaller slate blade (c. 5 crn wide) left mr-rch
rounder tool marks when nsecl with fresh oak :
these are similar to marks remaining on archaeo-
logical tools in the Uhle collection. A power tool
was used to form a U-shaped handle in a replica of
Ica board-type tool, while a draw knife was used
to form the stem of some tools.

Altogether, six tools were made, some with
working parts on both ends (fig. 6). The tools were
made from Prosoplssp., a mesquite of the American
Sor-rthwest, a wood of the same genus of which
many Pen-rvian toc>ls were made. The wood was
locally obtained and was pre-cut at about 80 cm,
limiting the size of the tools. In addition, a wood
sample of Prosopis cbilensis from Acari Valley,
south of the Nasca drainage on the south Peruvian
coast(') was used to pr<>vide a control. This small
piece was not made into a tool, burt rather was
subjected to repeated motions, similar to the
exper imenta l  act iv i t ies conducted on s ix
experimental tools.

Experimental Sites

The location of the experirnent was an
approxirnation, posing another restriction that may
have lirnited the method's effectiveness. Several
sites alc>ng the Gila Basin in central Arizona were
chosen for their general, not specific, similarity to

(4) Dr Francis Ridclell was kind enough to bring back a sample ol Pro-sopi.s chilensisw<'tod fiom Acari Valley
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Fig.5. Carved birds motifs on some Soniche tools. A. 4-4937, Ta, Soniche, lca. B.4-4939, Ta, Soniche, lca,
C.45382, Tk, Soniche, lca.
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Fig. 6. Experimental tools, 1-6. A. Tool 1 :  76 cm (long). B. Tool 2 :  64 cm. C. Tool 3 :  58 cm. D. Tool 4 :  57 cm.
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the arid South American vaileys (Simps<>n, 1977).

Similarities between the Gila ancl the sottth c<tastal

Peruvian valleys include a dry environurent. witl'i

xerophytic flora dominated by Prosopis sp. ancl a

seasonal riverine flow with irrigation canals clivertecl

at higl"ier locations (Castetter, F,ell. 7942; Menzc'I,

Rowe, l )awson.  196+t .

The experimental tools were used in fallow

farmlancl, a w2iter channel. a sandy floodplein, rt

commcrcial c()tt()n fielcl ancl with corn husks as a

corn harvester'5'. The fzrl low field had been used as

a family plot in which variolts crops were planted

simultaneor-rsly in r()ws ; these inch-rded corn,

beans, sqr-rash ancl watertnelon. The field was

planted with corn after tl're first experiment, and

corn was cxperimentally l-raruestccl there fivc mc>nths

later.

Et h no- b istoric a I infrtrm at ion

Mired planting is reportecl in tnany post-

conqllcst chronicles on Andean fzrrrning. Cieza cle

Le6n, in 1553, noted prctductive farming in tl're f:tr

northern valley of Tumbez, which escapecl a

clrastic depopurlation frctm old world diseatses that

clecirnated many fields in the South, inch-rding Ica

Valley (Rowc, IL)16 :216 ; Cieza de Le6n cap. lrx

and cap.  ixxv ;  1986 t15531,  p.  209,22r-222) :

" Tl're fielcls u cre excellentll' cLrltivated. with much
forcthor,rght, encl they ale \/cly orderly in thek water-
ing of ther-n. 'l'hc.v raise rlany varieties of fruit and
well-flavorecl r'oots. Corn is harvested twice a year,
it and beans. ancl lrroacl beans yielci abundantly
l 'hen plantcd (Cieze cle Lc(rn 1986 f l553l, Ch. 101,
p .  3 0 1 ) .

Very little historical ancl ethn<>graphic infor-

mat ion is  avai lable on spe c i f ic  t t>ol  l tsage

for farming on the coast. lJernal>e Colt<t tells

of planting corn with a lctmpa on the coast in the

17' r 'century :

. P:ua cscardar los sembrados y hacer los hoyos cn
qr-re entcrraban al naiz al semllrarlo. usaban clc
lan-rpas, cpre los mexicanos llaman coas. \" <:s Ltn
instrLlmento como azada, salr,o que el hierro era cle
colrre, y no cor\'o, sino llano como pala corta cle
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horno (Cobo lib. 14. cap vii i  ; 1956 L1(r531, torno II,
p  2 i2)  " .

However, his information on weeding and

making holes to plant corn Llsing a lamptt is not

specific in the manner of ttse nor its form. He

mentions that lampa was used as Mexican coa,

which is a stick with a small asymmetrical blade,

while it was shapecl ltke a pala de bonto, a tool to

take brcacl c>lrt o[ the oven, probably similar to a
. spacle , (John Rowe's personal cctmmunication).

Guaman I']<>rna (19U0 t16151) i l lustrated in the

17th centr-rry fhrrning activities in the highlands,

possibly in Luc:tnas, s<>me U0 km inland from

Nasca. One il lustration (fig. 7 : A) shows a woman

following a pair wl-rc> plant corn, as if to cover the

seeds with soil r-rsing a. l><>ard-type , tool. Another
(.ftg. 7 : B) shows working on the basin wall with

a similar but thinner tool. These el<tngated bow-

like tools resemble some tools founcl in Poroma tn

the southern end of Nasca drainage, ll-rt are rather

dif-ferent fiom the Ica boards, althor-rgh their general

boarcl shape is similar (fig. 8).

In addition, John Gillin details tool use in the

Moche Valley to the north in the 1940"s (see

below). Thr-rs, infbrmation on farming tools on the

sor-r th c()ast  is  inc l i rect  and nctn-speci f ic .

Experimental activities had to be broadly based on

this inforrnation.

Procedure

Visible we.rr on the handle of archaeological

tools gives some indication as to how tools could

be r.rsed. The shiny spots on the tools' stem and

handle were regarded as hyp<>thetical gripping

zones ; experimental tools were helcl at these

spots.
In the experiment, such motions as straight

down thrust, diagonal thrr.tst, " thrurst and pry ,

accompanied simulated farming activitics such as

weeding, tilling, making ditches, cleaning a channel.

Ten or four thousand single motions w-ere appliecl

on cach working part. In a series of heterogcnous

motions, such as . thrust and pry ,. each was

cor"rntecl zls one moti()n.

(5) I'[e r.vgrk in Gila Valley. in 1987. n'as facilitated by Mr Cecil Antone. clirector of resource Management, Gila River

inclian lleser-r,etion. MlJirnmy Westfall and Miss Suzanne Lcckbancl of San Carlos irrigation and drainage District,

Florence . Arizona. Nh'Donald Spencer and MrJohn Andrcson. botli of Casa Gr-anclc \ational Monument. I appreciate

their help.
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All tools were obserwed visually, and some
microscopically. Magnifications ranged from 6 to

50 times, using a \Wild stereoscopic microscope.
The handle and working parts were observed
carefully, and the body was examined at certain
interwals, depending on the size of the tools. In the
following, experimental activities and the resultant
traces on the handle and the working parts of
selected tools will be discussed.

v s e 9 u

o

strLrctLlre exposed on the surface after manufac-
trrre. Vessels of Prosopiswood on the longitudinal
sections are mostly uniformly distributed or
sometimes slightly grouped (Core, Cote, Day,
1979 ; Dechamps, 1980 ;Panshin, de Zeuw, 1980).
In the latter, the vessel-rich zone is more likely tcr
receive mechanical damage from abrasives becatrse
of the concentration of thin-walled large vessels. (I

call it the eady woocl z<>ne, EWZ). On the other
hand, the dense latewood zone, L\X/Z, witl-r thick-
walled fibers, repels abrasives in relative terms. If
the board includes sapwc>ocl and heartwood
zones, the former is likewise more sLlsceptible to
mechanical damage.

At the transverse, or cr()ss, section, such as at
the bladelette, rolrncl <>r semi-oval pores are
exposed, replacing long vessels on the longitudi-
nal sections. Fc>reign sul>stances are likely to be
depositccl on p()res or vessels.

Fig, 7. l l lustrat ions by Guaman Poma de Ayala.
A .  Guaman Poma 1980 [1615]  :  1162111721,  p .  1059.  B .  lb id .  :1156 [1  166] ,  p .  1053.

Traces of use
experimental

resulting from
activities

Vooden Structure

The appearance of a tool surface that results
from experimental r,rse is affected by the wooclen
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Trace Patterns

GnP

A clear zone of wear from gripping resr-rlted
from all experimental activities. A . grip zone,
formed where hands were pressed, on the stem
and handle, seen in smooth and shiny gloss, often
embedded with grit or mica (fig. 9). It is very similar
to that seen on the archaeological tools, on the
stem. body end knoh.

Fig. 9. Grip zone polish (lower half), embedded with sand
(upper half) ;  knob of tool 3. x18.

'Working 
parts

Working pafis showed diversewear, depending
on materials worked and motions.

1. Motions

The direction of thrust is cleady visible, as seen
in striae, either in thin scratches or thicker grooves.
Mostly they run along or slightly off the tool's long
axis, reflecting the direction of motions as a tool
thrusts into soil in digging. Often, striae follow the
vessel with an abrasive trapped in it or on the low
ground (fig. 10), or leaving behind . strieues ,

which are short scratches made when abrasives are
released.

The coa-like tool modeled after a Chincha plain
tocrl was used for weeding (fig. 3 : E ; fig. 22 : A).
This kind of tool is described for the Pima in the
Gila region, Arizona, in the 1930's, and in the pre-
Hispanic Mexican codices (Castetter, Bell, 1942 ;
Donkin, 1979). The experimental tool was subjected
to sawing or " diagonal quick striking ,, broadly

Y. Kon.,r

based on a description of Pima farming practices in
the 1930's.

'Weeding 
activity left striae which are oblique to

the blade edge, reflecting the blade's entering the
soil atabout60 degrees in shortstrokes. A" sawing'
motion, used to remove weed through moving the
tool over the ground, also left a different pattern of
striae. They are parallel to the blade contoLlr, rather
than obliqure or perpendicular to it as in the case
discr-rssed abc>ve. which resulted from the shoft
diagonal strikes (fig. 11).

Fig. 10. Astr iat ion made on tool5from f loodplain soi l .  Grit  rnsltu
was embedded when the tool was pulled (right side = blade

contour). x12.

Fig. 11. Striae dug into polished, dense latewood zone, which
is dark in color, paralleling the blade contour, from " sawing "
motion in weeding. Bands of light areas on the right side reflect
earlywood zone and run along thetool's long axis. Working part

1 of tool 1 (tool 1 -1 ) : x25.

Also, in a feature more specific to wood, gross
wood grain sornetimes influences the size of wear,
with abrasives digging into the wide zone of early
wood. This creates a large-scale " wavy pattern ,
(f ig. 12 : A).
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soil of the floodplain ; lower half has wavy pattern, dug along the boundary oI EWZ and LWZ. Tool 5. B. A scalloped contour with
protruded LWZ, with striae and polish and recessed EWZ ; tool 2 used in " good soil " in the fallow field. C. Traces on experimental
tool 3, resulting from cleaning a canal channel. D. A schematic drawing of locations of various features retained on tool 6-1 after its

use with corn husks.

7 \r)oolll

_z +: :_.:-- +,_*-27--2,;



1 5 2

2. lVlaterials

a. " Goocl soil ", <il clark ancl fr-iablc soil s-ith a
r-noclcrate amoLlnt  of  angr-r lar  ancl  rounclec l
incllrsions, is fbr-rncl in tl're fallon. furntlar-rcl. A

" spaclc ' q'ith :r syn'rntetlical blade wus r-rsecl
in . g<><>cl soil , fol t i l l ing ancl making furrow.s
n'ith thlrrst-ancl-toss 1l()t i()ns, at an angle <>l'
aborrt 80 clegrccs. Colto's cli.scr-rssion ol' /ctutpct
offers only gcneral infirrnurti<tn on its r-rsc it-r
weeding encl planting tnaizc. Ncitherethnographic
nor histolicel moclels n,erc follor,r 'ed for t lt is
cxercise I nrther'. u genclal cligging activity rvas
intcndecl. ' fhe 

corz-l ike tool wus also usccl u'ith
. goocl soil , in tlie fh11ow flclcl firr u.'cecling. as
cliscr-rsseci abovc.

In botlr . spaclc " ancl coa-likc tools. a high
polish and a r-noclerutc .tnollnt ol 'stl iae resultecl
at tlic u,'orking pefts (l'ig. 13). Thc clcr-tsc latervoocl
zr>ne :rnc1 the high gr'ouncl, fctn"r.recl l'ror.n manu-
factr-rre, retain thcil sr.r.rooth, rel-lcctive sl-rine
rvith fine ancl t l i ick stl iae, follou'ing thc rool's
m()vcrrent. In cont|ust. t l-re lo$' grouncl ()n t()ol
marks, l)orolls early'uoocl zone. incliviclr-ral pores
ancl cxposcci r.essels lcceivccl silt or grit clcl-rc>sits.
The cclge of the vessels on the longituclinal sccti()ns
are rounclecl rncl smooth continr-ring to tl ic higher
pol i .shccl  areas.  This proc l r rcecl  thc sr . r . toot l r
r-rnclulation on the surfirce. sinti lar to the . latt icc r>f
smoothccl  ancl  ref lect ive r ic lges,  Kaurnt ingrr
obsetl 'ecl <rr-r l i thic tools (ln tJuy.clcn, I97c) :I/t l ,
and a . scallopecl ' uppeerancc at the blzrde ctlgc
( f ig .  12 :  I3) .

b. Silty canal soil : two l>ourcl{ypc krols. rnoclelecl
after pl:rin Ica lroarcls. r.r'ere usccl u ith siltv car-ral

Fig .  13 .  Po l i sh  on theb ladet ip  resu l ted f rom "  goodso i l  " ,seen
in dark pol ish on the high ground and whit ish low ground

where si l t  is deposited. Tool 1-1 ; x25.

Y. Kon'r

soil. Guanran P<tnlr's i l lustratictn shows lr . I)rtrorna "-
t1'pc boarcl usecl on t]tc weter basin, as if t<t lcp:rir
its r,r, 'ul l. No <>ther infirnnation is availablc xs to the
r,rsc of lhis kind of to<>ls. Cli l l in clescribes thc Moche
pr.rctice of cleerning cenals : prior tc> the 1940"s,
canul clcaning off'crecl rr festir,'e occasion when
s'orkcls cr]joyeci cool 'nrtatcr itn :l f-iot sr-rmrncr ciay
s.hile clclrnirrg insicle tl-rc clitc'h using a steel sl 'ror.,el
(Gil l in. 19,15). The expcrirncrrt wes thlls basccl on
the gencrrl use of the ltoarcl-tv1tc tool n-ith ir l igrr-
t ion wolk.

An il l igation clitcl-r s-as cleunecl using two tools
modelecl altcl Ica Plain boalcl-typc tools (f ig. (r : C,
D r  f ig .  8:  A.  l l ) .  I {e lc l  a t  thc s ic lc  arrc l  handle.  as
inclicatecl in grip zc>ncs of sot-rrc urclt:reological
lrriarcls, t lre ex1>clin-rcntal tools u.,crc thllrst at a lon
runglc (20 cleg. ) to sc(x)p tl 're silt. insicle the channel
as Cli l l in clescribes.

' l 'hc fine silt o1't ltc cl-rannel, r,vit l.r fcrver large
ancl angr-rlar incltrsi<>ns than the . goocl s<>il ,.

procltrcecl a. rnattecl srrrfuce , (f ig. 12 : C ; f ig. 14).
Silt rrr-icl ntica were clcp<tsitccl ovcr u n,iclc urca n it l-r
l i tt lc p<>lish. At places, thc *, 'ooclcn sr-rrfucc is r<xrgh
frrn raisecl n'ooclen fl lrer. u . toolly sullucc ,. A
mininrr-rn"r amollnt o1'stl iac rcstrltecl except f i>r . ctrt
mulks ,. or largc scalc gr(x)ves cllrg int<> tl-rc
eallvn oocl z()ne. at t lre lt leclc cc1gc.

c. Corn husks : a gr()Llp o1' sr.r.rall toctls fror.r-t
Cl-rinche is thc moclcl fil' lL tool usecl firr corn
hr-rsking (fig. ,1 : A-E ; fig. (r : F'). One tool fhrn'r
Chincha inc'ltrclccl a ltraiclecl string, u'l 'r i le thc sc-
concl hecl u lrole xt one encl. Again, Gil l in rvlitcs
th'.rt corn \\':ls :

.  huskecl  on t l ie  ste lk in the f lc lc l .  I ror  th is p l r r l ) ( )se: l

lrone or rvooclcr.r pick, 5 to (r inches long. perforatccl

Fig. 14. Matted surface from si l t  in the irr igation ditch ; f ine si l t
deposits in vessels and low ground, with no pol ish and

m i n i m u m  s t r i a e .  T o o l  3 : x 1 8 .
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at the butt end and attached to the wrist by a thong
passing through the perfbration, is used as an aid in

opening the husks t l ' )4 ; :  l9-20) .

Tool 6-1, working part 1 of tool 6, was used in

husking corn in the field, courtesy of Mrs Dora

Jackson, a Pima and the owner of the corn field,

which was, five months earlier, the fallow field

desc r i bed  above .  The  husk ing  task  was

accomplished easily with the tool by prying open

the corn, although much of the experiment was

made with peeled husks, as not enough corn was

standing to experiment. Another experiment was

made using Prosopis cbilensiswood from Peru and

observed after 500, 1 000, 2 000 and 4 000 times of

thrusting into hr-rsks.

Trace Patterns : corn husks left heterogenous

features on the blade, which cor.rld be seen both

during working with husks and a few weeks after

husking (fig. 12 : D) :

1. deposit of a matted fine white substance
(fig. 15) ;

2. a thick whitish chalkv or powdery subs-

tance ;
3. a thin layer of fiber bits (fig. 16) ;
4. viscous translucent deposit (fig. 17).

The thick chalky substance formed a micro-

topography, resulting in a rough " moon surface ".
In addition, the tool contour is rounded, and striae

are visible sporadically.'Wood from South America

retained a similar pattern to that on the American

Southwest wood, though the young branch of the

former is lighter in color.

The heterogeneity of surface features may

originate from different components of husks :

husk, silk and silica. Phytolith polish has been

Fig. 15. Matted area with white substance from corn husking.
Tool 6-1 ; x12.
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proposed by Del Bene as silica particles becoming

embedded into gaps onto which a ftrrther phytolitl-r

layer anchors (in Hayden , 7979 : 172) . The process

may be similar for wood, whose porolls sr,trface

can trap various substance. A glassy polish was

also observed six months after the experiment.

However,  low-power magni f icat ion in  th is

preliminary experiment makes it difficult to clarify

the  fo rma t i on  p rocess ,  t hough  th i s  was

demonstrated to be wear in lithic tools by Yamada
(1990).

Traces on archaeological tools

Some archaeological tools display traces similar

to those on experimental tools, while others have

no equivalent.

Fig. 16.- Fiber bits adhered on the Prosopis chilensis wood
trom Acari, after 1 000 times of thrusting into husks.

Fig. 1 7.- Glassy, viscous substancef rom corn husking, covering
vessels part ial lv. Tool 6-1 ; x18.
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Grip

Soniche tools retain the grip zones at high
points at the stem, inclicating their r-rse in an r-rpright
position. They were prolrably used nominally or
for clisplay. The blaclcs <>f some Soniche to<tls are

striae
potish

0  1 0 c m

Y. Kotr,t

clisintegrated or possess shrunken " riclgy grain '

clLle to degradation from the manner they were
l>r-rried - standing in a deeper more hlrrnicl level.
Tire minimum wear on the blade of most Soniche
tools which escaped this process further points to
this interpretation of nominal use (fig. lU and 19).

glutinous
aeposits

?ra,.,.2 fo l;5t1

l t r l l r r

l i//,ll "'dsvx''uinl l l l l l l

{ , t r 1 l 1 r  S t f f i g

. l  :. mic+tsud

ooo

Fig. 18. Traces observed on some Soniche tools, lca. A. 4-5383, Tk. B. 4-4940, Ta. C. 4-4591 , C-1 ; this simply-made Soniche tool
shows i ts more than nominal use in the blade and stem. D. 4-5385, fk. E.4-4944.f a.

ridgv grain
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Fig. 19. A minima trace of use with l itt le-modified wood grain,
except for chipping at the contour; 4-5383, Tk, Soniche,

ca ; x6.

In contrast, the plain tools sl-row grip zones at

the low part of tl-re stem or body. Both plain spzrdes

and boards also have at least one grip zone at 2L

higher location, on the stem or U-handle, probably

to give the tool extra push by r-rsing the other hand
(fig. 20). On one board, the darkened U-handle

and the trapezoidal knob glisten highly with

emlredcled grit and mica, indicating healy use.

These show the tools having been held at a low

angle of thrust, which would stabilize a tool in

repeatedly applying it deep into the soil.

Grip zones on bctth sides seen in plain boards

may indicate their nse with two hands, as clone

with one experimental tool used for canal

cleaning.

\X/orking Pafis

a. The sample of the plain tools is small, five

boards and three spades, which renders the

following observations preliminary. The boarcl-

type tools retain both striae,/polish and residr-re

deposits.
One Ica plain board has cliverse, heterogenotts

and dense trace patterns, inclurding striae, polish

and matted surface 6ig. 2I'). In addition, heavy

deposits of various substances occur, such as a

dark thick substance ancl white powderish one
(fig. 20 : C). The mixecl features of wear and

deposit indicate long-term multifunction:11 use

with " good soil ,, silt, as well as with unknown

substances.

On the other hand, three Ica boards indicate

their use mostly with silt with fine silt and mica

clepcrsits (.f ig.22).In case of two tctols, which are
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possibly from Cl-rincha, a woolly surface is

prominent as in the experiment r-rse in silt (fig. 20 ,

D,  E) .

The spacle-shaped tools pose fr-rrther cliflicLrlty

because of small samplc sizc. At lcast one with fine

polish and striae sLlggests its r-tse in . goocl , soil
(fig. 20 : A). Another, thor-rgh it is a Soniche tool

which is very simply clccorated with red pigrnent,

was r-rsed extensively, showing a good polisl'r and

striae - probably ursecl in good soil (fig. 18 : C ;
f ig.2r. The third spade shows a matted and

woolly surface (fig. 20 : B ; fig. 24). Iloth Plain

spacles have well-rotrnded Lrlaclc slror-rlders,

indicating their r-rse as the foot rest, as clone on

modern shovels. In addition, spacles ancl boards

alike, as in some Soniche tools, have distinctly

asymmetrical blades ; this featr-rre seems to have

restilted from repeated thrusts at an oblique angle

into the soil.
As for the manner of trse, tnotion is suggestecl

by the direction of striae. One tool from Chincha

wirh a small symmetrical blade (fig. 3 : D) has

polish and striae perpendicr-rlar to the axis on the

tip of the blacle, gradually leaning toward tirc sicles,

eventr-rally paralleling the tool's axis (fig. 25 ancl

26). These features indicate its straight down thrust

into a . good , soil, rather than . sawing , m<>tions.

Five small tools fiom Cl-rincha show similar

wear to the experimental tool used with c<>rn l-rusks
(fig. 27). One has a fine powdery deposit and

smooth giassy polish on the blade edge and high

gror-rnd as well as striae and fiber bits (lig. 28).

Another has, in adclition, an area of fine fiber bits

concentration (fig. 29).

Conclusion

Although the experiment was limited in scclpc,

it producecl a f-ew distinct trace patterns on wc><>cl

specific to Prosopis sp. The existence of sirnilar

traces on the archaeological tools may sllggest

their use in a manner similar to that in the

experiments. While it is pctssilrle that they were

used for non-farming activities such as digging for

constrLlcti()n, further experiment may clarify such

a distinction.
\While Soniche t<tctls can be termed ceremonial

for their minimal Ltse, manner of gripping and

firrmal features, plain Ica toois appear urtilitarian cln

the basis of their size, blade forms atlcl wear and
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Fig.20. Traces observed on the Plain archaeological tools. A.4-4211, Galagarza, lca. B.4-4565, Site G, lca. C.4-4209, Galagarza,
lca. D. 16-1485, possibly from Chincha (op. cit.). E. 16-1486 (op. cit.).
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Fig. 21. Str iae and matted suface on an lca boa(d' 4-4209'
Galagarza, lca ; x1B.

Fig. 22. Matted surface with silt and mica on an lca board,
poss ib ly  f rom Ch incha,  16-1485 ;  x18 .

Fig. 23. High pol ish, str iae and si l t  deposit in vessels in a
simply-decorated Soniche spade, 4-4591, C-1 , lca ; x1B.

3i7

Fig.24. Matted surface on a spade, 4-4565, Site G, lca. ; x6.

Fig. 25. Pol ish and str iae, perpendicular to the blade contour,
reflecting straight down thrust. At the blade end of a long tool

with small  blade, 4-3755, B-5, Chincha. x50.

Fig. 26. Same as above, except that str iae are obl ique as they
aooear on the side of the blade, awav from the blade end.
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Fig,27. Traces observed on the small tools from chincha. A.4-3692b. 8.4-3692c, both from
E. 4-4100c, al l  from F-4. Chincha.

B-5, Chincha. C. 4-41 00a. D. 4-41 00b.
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Fig. 28. Polish on high ground and matted area with thin
white substance. A small tool with thin blade ; 4-41008, F-4,

Chincha. x6.

deposits.

No clear clistinction of possible Lrse can l)c
made between plain spades and boarcls fr-or-n thc
given sample. Both tool categories retain traces
that suggest the use in the silty soil and . goocl
soil ". It is possible that they have been usecl for'
both soil types, that is farmland ancl with canal soil.
They may have been Lrsed on other materials as
well, since deposits of white ancl dark substance
appear on a boarcl-typc tool.

The small tools with thin l>lades fiom Chincha
exhibit f-eatr-rres indicative of their use with corn
husks. \?.hile other possibilities exist, the tool with
an attachecl rope or l'role fbl it also points to this
interpretati()n.

Ilasecl on this experirnent, an experiment
with finer control in materials and activities should
be consiclerecl, and the sample size expandcd.
Also, residr,re analysis should be a next step t() test
the results. An iconographical basis suggesting
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