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Experimental microwear analysis
on Maya obsidran tools : case study
of the La Entrada Region, Honduras

Rf:suuf
Cet article pr6sente un cadre d'interpr6tation pour les

fonctions des or.rtils mayas en obsidienne, fond€e sur des
6tudes exp6rimentales ainsi que sur les r6sultats pr6li-
minaires d'une analyse de microtraces sur des artefacts
provenant de la rEgion de La Entrada, Honduras occidental.
En analysant un plus grand nombre d'artefacts, en
contexte arch6ologique, on pourra reconstituer ie com-
portement et les activitds sp€cifiques des anciens Mayas.

Introduction

The Maya's lithic study should be done through

their history, that is (1) raw material procurement,
(2) manufacture, (3) use, (4) rejuvenation and (5)

abandonment of the stone artifacts.
In the Maya archaeology, the study of the stone

tool's function is not advanced, despite its great

importance, and formerly the major part of the

functions of Maya lithics were interpreted through
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This paper presents a framework for the interpretation

of the functions of Maya obsidian tools, based on
experimental str,rdies and the prel iminary results
of microwear analysis on artifacts from the La Entrada
Region, western Honduras. By analyzing more artifacts,
in archaeological contexts, it will be possible to recons-
truct the specific behavior and activities of the ancient
Maya.

their morphology, ethnographic studies and use-

wear analysis with a low-power microscope (e. I.
\f i lk, 1976 ; Sheets, 1978; Lewenstein, 1981).

There is a strong relation befween the form and

function of the lithic, because its form was shaped

with the function in mind. It is necessary, however,

to establish another typology for the moment of

use, through the function of lithics such as deduced

by Keeley's (Keeley, 1980) high-power method of

microwear analvsis. without much consideration
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of the forms. In this context. a f-eu' rnicrorvcar
studies of Maya chert and obsiclian artif:lcts werc
recently undertaken thror-rgh thc l-righ-power
method (Hohol et al., 1986: Lcwenstein, 1987).
Above all, the str-rdy of the function of olrsiclian
chipped stone artifacts (e. g. Vatrghan, 1981 ;
Kajiwara, 1982 ; Hurcrxnl>e, 19U5 ; Sato, 1986 ;
Midolima, 1986) is indispensable for the recons-
trllction of the ancient Maye bchavior.

In the meantirne. in 19U7. the La Entrada
Archaeological Project, in Hondr-rras, started an
intensive experirnental str-rcly of r-rse-wear, especially
polish ancl striations, on obsidian and silicate (such

as chalcedony ancl agate) artifacts, conducting 267
experiments as a whole, in order to interpret their
fr-rnction, that is worked materials, location of
microwear and motion of use, by means of a l-righ-
power microscope (Aoyarna, 1989). The meth<>cl
has been applied to Maya artifacts frorri thc La
Entrada Region, western Honcinras, which was
part of the SE Maya periphery fiom thc Miclclle
Preclassic period to the Late/Classic c>ne (900 IIC-

900 AD). In this paper, the methocl ancl preliminery
results of the microwear analysis of Maya oltsicliatn
artifacts are presentecl.

Method

In orcler to l>uilcl up an experimental framework
fbr the interpretation of the fr-rnction of Maya
obsidian artifhcts, 151 replicative experiments of
obsidian (table 1) were conducted, r-rnder controllecl
conditi<>ns basecl on the method of Keeley (1980)

ancl the Tohokrl lJniversity Microwear Research
Team in Japan (Kajiwara, Akoshima, 1981). Tl-re
natr-rral otrsidian nodules from Ixtepeqtre, El Chayal,
San MartinJilotepeque in GLlatemala, La Esperanza
and Gliinope in Honduras were collected for tl're
experimentation. The other pLlrpose of these
experiments was to investigate tl-re cliff-crence in
use-wear through the abc>ve-r.nenti()ned pre-
Columbian obsidian sor-rrces. The pcrclr.ssion flakes
of obsidian were producecl r-rsing a st()ne hammer.
These replicas were usecl by hand w'itholrt hafting.
Before the experirnent, s()me replicas u,'ere
retouchecl, but, cluring the experirnentation, no
eclge rejuvenatic>n was clone l>ccause of the character
of the experiment. Three variables - motion of
r-rse, workecl material and number of strokes -

were controlled inclependently.
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Motion of Use

Sevcn motions clf r-rsc - sa'uving. clltt ing,
grooving, scraping, whitt l ing, ch<>pping ancl
boring - were carriecl ollt. In tl-rc prcsent stlldy,
each movement, which was clefinecl l>y the posi-
tion between the expcrimental irnplen.rent ancl
u,-orkecl m2rterial on thc one hancl ancl the clirectictn
of use on the othcr l-rancl, was simplifiecl in order
to  p lo r l l r t c  l l l t s i t  c l l r t l r .

Vorkecl Material

Accorcling to the lnethod used by Keeley (1980)

ancl the rnodel of the ancient Maya ecctlogical
syster"n (Morley, Brainercl, Sharer, 1983 : 1t39-204),
tl'rc experiments s,'ere done not only in the ficlcl,
l>r-rt also in the laboratory, for Gramineae, colnp()-
site plant, wood, bamboo, bottle gourcl. c()rn c.rne J
vegetables (chil i, squrash and :-tr,<>cacl<>), f l-r-rit
(pineapplc and papayt), coconut, yllcca, ntc:.It,
hide (fresh and clry), leather, bone, antler (clry and
soaked), jute snarl (pachycbiltts), soil ancl stone
(obsidian, chalcedony ancl volcanic tr,rff). Some
hide u.'as mixecl witl-r soil uncl sorne antlers werc
immersecl in water f irr onc clay. The sarne
expcrirnent was repc2rtccl lry varions persons.

Numlrer ()f Strokes

Tl-ie nr,rn-rlrer of strokes for each motion was
colrntecl, ancl the nnr.nber of sawings was counted
by g<>ancl-retrlrns.

Tl-rc rnicroscope used in this stl lcly is a
mctalh-rrgical microscope of 50-800x magnifica-
tion, with an incident light attacl-rment (Olympr-rs

llHM). Magnifications of 100r, 200x ancl 500x arc
applied for the observations of usc-wear. A
magnification of 200x is r-rsecl f<rr the most part.
Magnification of 100x is usecl rnainly f<>r the
lc>cation of use-wear. To observe cletails oF use-
wear, a magnification of 500x is nsecl, althor-rgh a
very limited part of citrsiclian can l>e in focr-rs at one
time. Archaer>1<>gic'al ancl experirnental specimcns
are observecl in tl-re salne lnanner. Meanwhile,
microphotos arc takcn on F-uji Neopan 35 mm
black-ancl-white flln"rs and Fujichromc with an
Olympr-rs ph()t()rnicrographic systetn camera PM-
10M attachecl to the Olympus EMM-7 photo-
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N " Material Motion
N ' o f

Strokes

Pattern
of use-
wear

oB1
o82
o83
o84
o85
o86
o87
o88
oB9
oB1 0
oB1 1
oB12
oB13
oB14
oB15
oB16
oB17
oB18
oB1 9
oB20
o821
oB22
oB23
oB24
oB25
0826
oB27
o828
oB29
oB30
o831
oB32
oB33
oB34
oB35
o836
oB37
oB38
oB39
oB40
oB41
oB42
oB43
oB44
oB45
o846
oB47
oB48
oB49
oBso
o851
oB52
oB53
oB54
oB55
oB56
oBsT
oB58
oB59
o860
o861
o862
o863
o864
o865
ubob

oB67
o868
o869
oB70
o871
oB72
oB73
oB74
oB75

Gramineae
Gramineae
Gramineae
Gramineae
Gramineae
composrte plant
Gramineae
Gramineae
Gramineae
fresh wood
fresh wood
lresh wood
fresh wood
fresh wood
fresh wood
fresh wood
fresh wood
fresh wood
cooked bone
cooked bone
cooked bone
cooked bone
cooked bone
cooked bone
fresh bone
fresh bone
tresh meat
fresh hide
fresh hide
leather
fresh hide
fresh hide
leather
chalcedony
obsidian
obsidian
sor l
soil
sorl
dry hide
dry hide
dry hide
soaked antler
dry antler
cooked bone
soaked antler
dry antler
yucca
yucca
ch i l i
chil i
fresh meat
fresh meat
fresh meat
fresh meat
fresh meat
fresh hide
yucca
hide + soil
yucca
avocado
avocado
avocado
avocado
avocado
avocado
avocado
avocado
squash (hard)
squash (hard)
squash (soft)
squash (soft)
squash (hard)
squash (hard)
squash (sott)

cunrng
cutting
cutting
cutting
cutting
culting
cutting
cutting
cutting
scraprng
scraping
scraping
whitt l ing
engravrng
sawing
scraping
whitt l ing
cutting
sawing
sawing
sawrng
sawrng
scraping
scraprng
scsawing
sawing
cutting
scraping
cutting
cutting

scraping
scraping
rubbing
rubbing
rubbing
excavating
excavating
excavating
scraping
cutting

sawing
sawing
whitt l ing
sawing
sawing
sawing
cutting
cutting
cutting
scraping

scraping
scraping
cutting

cutting
cutting
sawing
sawing
sawing
cutting
sawing
sawing
sawing
cutting
sawing
culrng
sawing
sawing
sawing

cutting

500
500

1 000
1 500
2000
1 000
2000
2000
2500
2000
2000
2000
2000
1 500
2000
2000
3000
4000

250
500

1 000
1 s00
1 500
2000
3000
3000

750
3000
3000
3000
1 500
1 500
1 500
1 000
1 000
1 000
'1000

1 000
1 000
1 000
1 000
1 000
1 000
1 000
1500
2000
2000
1 s00
1 500
1 500
1 500
1 500
1 500
3000
3000
1 500
1 500
2500
1 500
2000
1 500
1 500
1 500
1 500
500
500
500
500
500
500
500
500

1 500
1 500
'1500

a h

aa

aa

aa

aa

oo

aa

aa

aa

DD

bb

DO

DO

bb

bb

bb

OD

DD

cc

cc

cc

cc

dd

oo

oo

cc

i i

ef

tt
ee

el

ee

ee

vv
vv
vv

xx
XX
ef
ef
ee
cc
nn
oo
cc
nn
nn
nn
on
nn

fi
ft
n

tl
ee

XX

n n

n n

n n

n n

bb

h b

h h

h h

h h

bb

bb

b l

bb

N ' Material Motion
N ' o f

Strokes

Pattern
of use-
wear

o876
o877
oB78
oB79
oB80
o881
oB82
oB83
oB84
oB85
o886
oB87
oB88
oB89
oB90
oB91
oB92
oB93
oB94
oB95
o896
oB97
oB98
oB99
oB100
o8101
o8102
oBl 03
oB1 04
oB1 05
oBl  06
o 8 1 0 7
oBl  08
oB1 09
o B 1 1 0
o B 1 1 1
o B 1 1 2
o B 1 1 3
oB'114
o 8 1 1 5
o 8 1 1 6
o B 1 1 7
o 8 1 1 8
o 8 1 1 9
oBl  20
oB1 21
o8122
oB1 23
o8124
oB'125
oB126
oB127
o8128
oB'129
o8130
o8131
oB1 32
oBl  33
oB1 34
oB1 35
oBl 36
o8137
o8138
o8139
o8140
o8141
o8142
o8143
o8144
o8145
o8146
o8147
o8148
oB149
oB'150
oB1 51

squash (sott)
papaya
papaya
papaya
papaya
prneappre
prneappre
prneappre
prneappre
prneappre
prneappre
dry antler
fresh bamboo
fresh bamboo
lresh bamboo
fresh bamboo
fresh bamboo
fresh bamboo
tresh coconut
fresh coconut
lresh coconut
dry tecomate
dry bamboo
dry bamboo
bottle gourd
tuff
tuff
tuff
tutl
chalcedony
leather
leather
leather
leather
leather
leather
cone cane
dry antler
soaked antler
soaked antler
leather
fresh wood
soaked antler
dry antler
dry antler
leather
bottle gourd
soaked /ule
soaked lule
soaked /ule
soaked /ule
fresh bone
fresh bone
lresh bone
fresh bone
lresh bone
fresh bone
fresh bone
ory Done
dry bamboo
fresh wood
fresh wood
fresh wood
fresh wood
ory wooo
dry wooo
Gramineae
Gramineae
composite plant
composite plant
Gramineae
fresh wood
fresh wood
cone cane
cone cane
cone cane

cutting
cutting
cutting
cutting
cutting
cutting
cutting
cutting
cnopprng
cutting
engraving
sawrng
whitt l ing
engraving
scraping
sawing
DOnng
sawing
choppang
chopping
cutting
sawing
whitt l ing
scraping
sawing
chopprng
chopprng
chopprng
rubbing
rubbing
DOnng
DOnng
oonng
scraping
scraprng
scraping
cutting
scraping
scraping
sawrng
scraping
sawing
scraping
scraping
scraping
cutting
cutting
sawing
sawing
cnopprng
cnopprng
sawing
sawing
scraping
scraping
sawing
sawrng
scraping
scraping
sawing
sawing
whitt l ing
whitt l ing
scraping
sawing
sawing
cutting
cutting
cutting
cutting
cutting
sawing
scraping
sawing
sawing
sawrng

1 500
700
700
730
650
500
500
500

1  1 0 0
1 500
1 500
3000

500
1 500
1 000
1 000
500

2500
1000
1000
1500
3500
3000
3000
2000
1 000
1 000
1 000
1 000
1 000
1 000
1 000
1 000
1 000
1000
1 000
3000
4000
4000
3000
3000
4000
4000
4000
4000
5000
5000
3000
3000

1 0 0
200

5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
s000
5000
5000
5000
5000
5000

il

bb

bb

bb

bb

bb

bb

cc

bb

bb

bb

bb

oo

bb

bb

ND

oo

oo

DD

vv
vv
vv
vv
vv
tl

ft

tf

ff

ee

ff

DD

oo

oo

cc

ee

DD

oo

h h

dd

ee

bb

s9
ss
ss
ss
cc

cc

dd

dd

cc

cc

dd

dd

bb

DD

bb

bb

bb

bb

bb

aa

aa

bb

bb

aa

bb

bb

bb

bb

bb

Table 1. List of Experimental lmplements
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micrographic exposure meter for the clocumenta-

tion of use-wear.
Before the observation of lrse-wear, each

specimen is hand-washed with water ancl soap
very carefully, then wiped with absorbent cotton
and alcohol. Finally, immersion of the piece in
warm HCL (10 0/o soh-rtion) is applied for 10 minutes.

According to Keeley (1980), there is an exclu-

sive correlation between polish type and worked

material (e. g. bone polish, hide polish, wood
polish.). In the Maya archaeology, Hohol et al.
(1986) and Lewenstein (1987) classified polish

types in the same manner. As a result of the study
presented on obsidian, in the meanwhile, the

correlation between polish and worked material is

not absolute, that is both the motion of use and
number of strokes can influence the formation of

K. Aor',r,rt,r

polish. It has been reported, molc()ver, that sonrc

antler and wood polishes are indistinglrishablc
(Moss, 79f13 :87 ; Grace, 1989 :37). That is rvl'ry tl're

Tohoku University Microwear Research Tean-r
(Kaliwara and Akoshima, 19i11 : 10-15) classified

the polish on silicaceor-Ls harcl sl-rale into 11 basic
types, which are formecl principally l>y the r'vorked

material, and the menti()nccl classification can be
applied to chert artif:rcts, too (Serizawa et ctl.,
1981). At the same tirne, obsiclian is a volcanic

natlrral glass, and its sr-rrface is generally softer than

that of sil icaceous seclimcntary rocks. It is probable

that, for the reasons lnentionecl above, it is not the
same polisl-r that fcrrms on the surface of obsidian

as on that c>f silicaceous sedirnentary rocks, althor-rgh

somc types of polish are very similar. So, thror-rgh

synthetic observation of the striations, polish ancl

(Worked Material)

(Use-wear
pattern)

oamDoo
& gourd wooo

olner
plants bone an ler Jute

snar l
h ide meat sor l stone Total

an

bb

bh

b i

dd

ee

ff

fi

sg
hb
hh
it
i i
xx

YY

1 0
1

1 1 1 8

1

1 9

1

1

1

1
'10

8

8

4
4

3

4

7
/
7 1

2

3
I

1 1
1

48
1
1

I J

1 2
8
4
8
2
4
2

t o

1

1 0
4
8

I  o lal l 1 1 2 l 8 42 1 7 'I 
1 4 20 5 3 1 l t c l

Table 2. Worked Material and Use-Wear Pattern on Obsidian Experimental lmplements

(Worked /aterial)

(Group oJ
use-wear
pattern)

Gramineae oamooo
& gourd

wood
other
plants

bone ant ler
jute
snar l

h ide meat sor l stone

c

I

s
I
X

Y

100.0
91.7

8.3

100.0
2.4

50.0

26.2
19.0

52 .5
47 .1

36.4
36.4

27.3
100 .0

55.0
35.0

5.0
5.0

60.0

40.0
100 .0

100.0

Table 3. Worked Material and Grouo of Use-Wear Pattern on Obsidian Exoerimental lmDlements :
percentage of observed occurrence
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lricr()pits, Lrse-wear is classifiecl into 11 patterns,

rvhich crorrcsp()nd relatively to the workecl rnaterial.

It mllst be notecl that there is no difference in ltse-

lvcar with the different pre-Coh-rrnltian ol>siciian

sollrces. A complex of different patterns of use-

w-car is expressed by zr primary ancl a seconclaty

patterns such as . ah ,, " cf ,, " cll-r ,, and the grollp

of use-wear pattefn is reprcsentecl l.ly a primary

pattern. The restrlts of the r-rse wear analysis on 151

replicative experiments arc surnrnarized in tables 2

and 3. In tl-re fir l lowing, t lre description of 11 use-

wear pattclns on <>bsiclian are given (plates 1

ancl 2).

( 1) Pattern . a "

Ar-rthcntic polish is characteristic of this pattern,

<>r clsc it is the same as sickle gloss or corn gloss
($[ittl-r<>ft, 1967). The characteristics of patterns

are : ( 1) very smooth and reflective sr-rrface, (2) flr-ricl

aspect ancl (3) filled-in striations. Pattern . a ,

()ccllrs m:rinly with the use of Gramineae, ltr-rt it

also appears with cutting coconllt.

( . 2 )Pa t te rn .b ,

The sr-rrface of the polish is l>right and very

smooth, br-rt not as flLricl as that of pattern . b ". In

spite of its quite clevelc>pecl polish, pattcrn " b "'s
surface is relativcly flat. Ilatl-rer nr-lmerous micrc>pits

can be observecl. Pattcrn . b " occr-rrs with the use

of plants slrch as ''voocl, l>arnb<>o, bottle gourd,

cornposite plant, corn cane, chil i, squash, avocadc>

ancl pincapple .

(3)Pct t tern"c,

The surfzrce of the polish is bright, flat, btrt

r<xrgh ancl pitted, w-ith the presence of clear

striations. Pattern . c , appears principally with

sar'ving and cutting bone and antlef, l)ut it als()

occlrrs partially with the use of ./ l.r/e'snail.

(4) Pattern " cl ,

The sr,rrfhce of thc polish is bright, sl.nooth 2incl

flat, but the extrernity is a littlc rouncied. A few thin

striations ancl rnicrc>pits arc <>l->served. Pattern " d ,

clcvelops thror,rgh acti()ns with a transversal direc-

tion t() the eclge of thc tool, sr-tch as scraping and

u  l r i t t l i ng  l r one  : rn t l t ' r ' .

+ z /

]

clsri snl)y ol ttrl Le EN'nulre Rncl<x

(5)Pat tern.e"

The polish has an intensely matte textLlre. The

surface is generally rough, and its extention is

limited in the area near the edge of the stone.

Pattern . e , presents lots of tiny micropits and

striations, and it occurs mainly with the r:se of hide,

but also with cutting yllcca.

(6) Panern ..f ,,

The polish is weak. Short striations and lots of

micropits can be observed in a limited area near

the edge of the experirnental implement. If pattern

" f " develops, it becomes pattern . e ". Pattern . f '

occlrrs with r-rsing hide and meat.

(7) Pattern . g,

The surface of the polish is bright and very flat,

bLlt n()t so rough as in pattern " c ,. Pattern . g "
presents micropits with a variety of size and many

striations, and it appears characteristically with the

use of .fttte snail, but it occurs partially with using

antler and bone.

(8 )Pa t te rn "b ,

The polish is weak and dull. Relatively long

striations ancl micropits with a variety of forms and

sizes are present. Pattern . h , occurs with r-rsing

Gramineae, other plants (avocado, chil i and bottle

gor.rrd, and yr-rcca), dry antler, bone ancl .iute snarl.

It occurs freqr,rently with the use of a hard material

in a zone notverymuchutilized, thatisto say pattern
. h ' is a step towarcls other use-wear patterns.

( 9 )Pu t t e rn . i "

The polish is weak and occurs at the extremity

of convexities on the iithic's surface. The surface of

the polish is rounded and smooth, but its extension

is vcry small. Neither striations nor micropits can

be obserwed. Pattern " i , appears when using soft

materials such as meat and soft vegetables (papaya

and soft squash).

(1O)Pat tern"x"

The polish is dull with a matt texture. The

surface of the polish is very rough, with micropits
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Plate 1. Use-Wear patterns on obsidian tools (1) (200x). A. Surface of unused obsidian. B. O8143 Gramineae cut 5000 st. pattern a.
C.OB147 wood sawn 5000 st. pattern b. O.OB127 bone sawn 5000 st. pattern c. E. O8130 bone scraped 5000 st. pattern d.
F.OB42 hide cut 1000 st. pattern e. G. O8109 leatherscraped 1000st. pattern t.H.OB124 soakedlulesnail  3000 st. pattern g.
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Plate 2. Use-Wear patterns on obsidian tools (2) (200x). A. OB5B yucca cut 2500 st. pattern h. B. OB28 hide scraped 3000 st.
pattern i. C. OB37 soil excavated 1000 st. pattern x. D. OB35 obsidian rubbed 1000 st. pattern y. E. prismatic blade from the site of

Diablo, pattern b. F. prismatic blade from the site of Los Higos, pattern c. G. bifacial poinVknife, pattern f.

o
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Fig. 1. Maya obsidian artefacts from the La Entrada Region, Honduras showing production morphology
and location of use-wear. Drawings are in Japanese technical style.
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of a variety ()f sizes ancl forn.rs ancl many striati()ns.

Pattern . x " clevel()ps rvhen excaveting s()i l ancl

when soil is rnixecl rvith anotl-tcr material.

(11 )Pa t te rn "y "

Thc polish is weak with a lnatte textllre. The

surface of the polish is rough, but not as ror:gh as

that of pattern . x ". Micropits cannot bc scen

clearly. Many striations are observ'ecl not only with

a microscope, br,rt also the naked eye. Pattern " y "
appears with the use of stone.

Results of the Microwear Analysis

As the rnicrowear analysis on the Maya ctitsidian

artifacts from the La Entrada Region is going on,

only prelirninary resr.rlts are presented here. On the

basis of the experirnents rnenti<tnccl altove,

microwear was analyzecl on 57 oltsidian artif:tcts
(fig. 1). These artifacts are selectecl tl-rror-rgh rancl<xn

sampling and classified thrrtrgh the Mcsoamerican

behavirrral typology (Sl'rects, f975, 1978 ; Clark,

Lee,),919) into 35 prismatic bl;rclcs, 4 macrol>lacles,

7 bifacial points/knives, 1 prismatic blade point,

2 fragrnents of polyheclral core, 2 clenticr-rlates,

1 scraper ancl 5 general clebitages pieces. [,lse-

wear is obserwed on 55 artifacts (96.5 %). Although

no Llse-wear is observed on 2 prismatic blades,

there are two possibilities : either (1) these artifacts

were not r-rtilized, or (2) they were used for a short

time, but no use-wear visible n'ith a high-power

microscope was formed.

The most often-usecl motion was cutting/srtwing
(64. t  n lo;  N=84),  then scraping 07.6 % ;  N:23) ,

whi t t l ing (13.0 oh;  N:17)  and p ierc ing ( .5.3o/o;

N:7) (table 4). In the meantime, hicle,/n'reat was the

most lrsed r'vorkecl rnaterial (57.1 Vo ; N:70),

followed [>y r.voocl,/plants (32.0 %r ; N:39) ancl

bone, /ant ler  (10.6 % r  N:13)  ( table 5) .

l lecause of thc smell nlrrnber of analyzccl

samples, tl'rc correlations l>etll'een lithic type ancl

firnction have l>een clisctrssecl for three types only,

prismatic blade, macroblade and bifacial point/

knife, as follorvs ,

For the most part. cr-rtting/sawing 06.6 o/o ;
N:59) was done r-rsing both lateral edges of

prismatic blades, but scraping i5.6't/o; N:12) or

whittling (7.8 o/o r N:6) q'as carried out by some

lateral edges and the dorsal edge of three specimens.

Nole: lf an arlefact has various used areas, the number of motions is counted for
each used area ; moreover, if various motions are interpreted in an area, the number
of motions is counted for each motion.

Table 4. Correlation between Lithic Typology
and Motion of Use.

(Tvpe)
hide/
meal

wooo/
plant

oone/
anl ter

Total

pnsmatic blades
macroblades
bifacial points/knives
prismatic blade poinl
polyhedral core f ragments
general debitages
scraper
denticulates

4 1
.l

1 9

1

1

6

0
1

20
1 0
2
0

2
2
1

I J

0
0
0
0
0
0
0

74
1 1
2'l

1
3
I
2
2

Total 70 39 1 3

fll',i; i lilllix,lT?:,:::1 i:ffi":*erued 
in a used area' the number of worked

Table 5. Correlation between Lithic Typology
and Worked Material.

Hicle,/meat (.55.4 0/o: N:41) was cllt or scraped by

prismatic blades. and nood/plant(2f .0 %o ;N:20),
ancl bone/antler (17.6 % ; N:13) was cut/sawn or

whittled.
All iateral eclges ancl two dorsal edges of the

analyzed macroblades v,rere r,rsed to cttt/saw
(50.0 % ; N:6) or vn'hitt le (4I.7 oA; N=5) woocl,/

plant (90.9 % ; N:10), brtt c>ne lateral eclgc was

r.rtilizecl for scraping l-ricle. A particlllarly strong

c<>rrelation bet'uveen rnacrobl adc' ancl woocl/plant

can lre rnentionc'cl.

The rcsr.rlts <>f thc micx>u,car analysis of bifacial

points/knivcs al'c very intcrcsting. Gcnerally, point

lrits rvere r-rsccl f irr piercing (25.0 %t; N=6), ancl

l>oth lateral eclges rvere r-rtilizecl firr cr-rtting (5O.0 (h 
;

N=12) and/or  scraping (20.8V0;  N:5) .  In  ac lc l i t ion,

the distal end oF onc specir-t-ten was r-rsecl for

clltting. The main *'orkecl material wzrs l.ricle/meat
(90.50/o; N:19), br:t one sarnple u'as r-rscd fbr

woocl,/plant O.5 Vo: N:2), too. That is tct say. the

bifacial points/knives had thc functlons not only of

piercing tools, br-rt also of knives and/or scrapers.

(Type)
sawing

scra-
ping

whitt-
ilng

Total

prismatic blades
macroblades
bif acial points/knives
prismatic blade poinl
polyhedral core fragments
general debitages
scraper
denticulates

59
6

1 3
0

J

0
1

'12
'I

5
0
1
3
0
1

6
5
0
0
2
2
2
0

0
0
6
1
0
0
0
0

77
1 2
24

1
5
8
2
2

Total 84 23 1 7 7 1 3 1



, i1)

On tl ie ()ther hancl, a pctssilr lc hafting trlrcc can
be obser."'ecl on a prisrlatic blaclc point ; ln()rc()vcr,
tu'o fragmcnts of lr polyhcclral c()rc wcrc rc-usccl
to cr-rt uncl r,r'l-rittlc u'o<>cl/plant ancl scrape hiclc. In
aclclit ion. it is possil>lc tltat l1 artifucts - that is
5 prismatic 1>lacles, 3 l>ifacial points/knivcs (fig. 2 :
G, I). 2 rnacrol>lacles (fig. 2 : lI) ancl 1 scr:tpelnvere
rcjr-n,enatecl l>ecalrse of the dif-fbrencc in Lrse-we.u'
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