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INTRODUCTION

Igm Yalgrnkaya et Marcel Otte

Situde sur I'aire de passage ente le Levant et I'Europe,
I'Anatolie reste mal connue du point de vue pal6olithique
en d6pit de son importance g6ographique cruciale. Sur le
plan culturel, les civilisations qui s'y d6veloppent illustrent
aussi le passage des derniers chasseurs vers les agri-
culteurs, selon des processus encore m6connus.

Les s6quences 6volutives de I'Epi-pal6olithique
local y sont donc i la fois rares et importantes. C'est
pourquoi une s6rie de campagnes de fouilles fut organis€e
par une 6quipe multi-disciplinaire et internationale dans le
sud-ouest de I'Anatolie. aux sites de Karain et d'Oktizini.
L'ensemble permet de reconstituer aujourd'hui l'6volution
culturelle des dernidres soci6t6s de chasseurs dans
lesquelles I'agriculture fut introduite.

SITUATION

Prds du village de Yalca, la grotte d'Oktizini dont
I'ouverture est orientde au nord-ouest, s'ouwe au pied de
la montagne Kafran (sur la chaine du Taurus) i la
rencontre avec la plaine alluviale et d proximit6 d'une
importante source karstique. Elle se situe i 5 m de hauteur
par rapport i la plaine. La falaise dans laquelle la grotte
d'Olirizini s'est form6e. se touve d 32 km de la c6te
m6diterran6enne, i la ville d'Antalya et i I km au nord-est
de Karain (Fig. 1).

Du point de vue morphologique, cette zone est
form6e de deux paysages differents. Le premier est la
plaine 6tendue depuis les falaises c6tidres et se situe d 300
m d'altitude. Elle fut surtout form6e durant le Miocdne et
le Pl€istocdne (Bwger, 1985). Le second est constitu6 de
la chaine montagneuse. G6ologiquement, ces montagnes
sont faites de calcaire d'dge cr6tac6 et furent soulev6es
durant I'orogendse alpine. Ainsi, de nombreuses grottes
flrent formdes au sein du massifet vers sa base en contact
avec la plaine.

I-a grotte d'Ok'uzini fut constitu6e par la
r6surgence d'une ancierure rividre souterraine traversant
les calcaires cr6tac6s. Des 6l6ments du plafond originel se
sont 6boul6s et restent visibles aujourd'hui en une s6rie de
blocs 6normes. Quelques uns de ces blocs gigantesques se
trouvent devant l'entr6e, tandis que d'autes furent mis au
jour durant les fouilles.

La grotte se pr6sente selon un corridor allong6,
se rdEdcissant i une vingtaine de mdtres de I'entr6e
actuelle. La salle d'entr6e est facilement accessible et
assez bien 6clair6e. Elle s'ouwe en d'autres galeries (Fig.
2). En depit de sa petite taille, cette salle of les fouilles
sont r6alis6es, contient une longue s6quence sddimentaire,
frds riche en vestiges d'occupation 6pi-pal6olithiques et
protohistoriques. Tout au somnrct existent de faibles

traces d'Age romain.

HISTORIQUE

La grotte d'Okiizini fut d6couverte par le professeur i.K.
K<ikten lors de prospections effectu6es dans le cadre de
ses fouilles d la grotte de Karai4 pendant les ann6es 50.
Ses fouilles consistant en un vaste sondage, d6butdrent en
1956 au cenfre de la salle d'enfr€e. Son sondage s'dtendait
sur 40 m' pour une profondevr de 2,52 m (Ktikteq
1959:13). Il y mit au jour une longue s6quence avec du
n6olithique et des ensembles pal6olithiques, consid6r6s
cornme "aurignaciens" (K0kten 1958, 1963) bien qu'il
s'agisse en fait d'epi-pal6olithique avec d'abondants
microlithes. Parmi ses d6couvertes principales se touvait
un galet repr6sentant une granue d'un boeuf (Kdkten,
1962:41, Pl. il.I). Il observa en outre, sur la paroi, la
gravure d'un aute boeuf, aqiourdhui invisible (Kdkten,
1962.'Pl. rV). Il r6alisa toutefois un moulage de cette
gravure qui fut d6pos6 au Mus6e des Civilisations
Anatoliennes d Ankara. Il d€signa ainsi la grotte d'aprds ce
bovid6 (:Ohizenhuc).

La groffe fut d nouveau visitde lors de prospec-
tions en 1984 et un abondant mat6riel arch6ologique y fut
r6colt6 dans les remblais (Yalgurkaya, 1986:432).

En 1989, une 6quipe dirig6e par G. Albrecht de
I'Universit6 de Ttibingen y r6alisa le nettoyage de la coupe
du fond, laiss6e d la suite du sondage de i. f. Kdkten. La
s6quence stratigraphique y fut ainsi examin6e dans le but
de r6colter des 6chantillons pour la pal€o6cologie et les
datations (Albrecht et al., 1992). Ceci permet d'6tablir la
relation avec la s6quence 6pi-pal6olithique 6tablie i
Karain B (Albrecht 1988, 1992). Ce nettoyage de coupe
6tait limit6 i une largeur d'un mdtre sur une profondeur
variant de 20 d 50 cm Ce firt aussi l'occasion de r6colter
une s6quence continue d'artefacts et de restes osseux,
d6furissant l'6volution culturelle locale.

L,a fouille syst6matique fut ensuite reprise au
nom du Mus€e d'Antalya, par une 6quipe multi-
disciplinaire intemationale, en collaboration avec I.
Yalgmkaya (Universitd d'Ankara) et M. Otte (Universit6
de Liige) (Yalgrnkaya et al., 1995; Otte et a/., 1995). Ils y
ont entrepris les fouilles des s6diments conserv6s intacts
dans les aires lat€rales au sondage de Kdkten. De longs
profils purent ainsi y €tre d6gag€s et relev6s: Une
s6quence epi-pal6olithique jusqu'i la base rocheuse et
diverses s6pultures n€olithiques.

1'1sizs rrniffs g6ologiques fiuent reconnues (GH
0 e XID. Onze unit6s (GH II n )fl) contiennent une
s6quence tds riche d'occupations epi-pal6olithiques avec
une s6rie de foyers superpos6s en lentilles et prot6g6s du



vent par des blocs dress6s (carr6s I-J 7-8, visibles dans le
profil B). Les r6sultats des analyses inter-disciplinaires
(palynologie, anthracologie, micro-morphologie, data-
tions) ainsi que les analyses lithiques et fauniques sont
pr6sent6s dans ce volume. Nous pouvons donc interpr6ter
la nature et le changement dans I'occupation humaine i
I'int6rieur de son contexte environnemental au cours de
I'Epi-pal6olithique du sud-ouest anatolien.

BIBLIOGRAPME

ALBREcHT, G., 1988, Preliminary Results of the Excavation in the
Karain B Cave near Antalya/Turkey: The Upper Palaeolithic
Assemblages and the Upper Pleistocene Climatic Development,
P a I i o ri en t | 4(2):2 | 1 -222.

ALBRECHT, G., ALBRECHT, 8., BURKE, H,, BURGER, D., MosER, J.,
RAHLE, W., ScHocH, W., SToRcH, G., UERPMAT\N, H.-p. et
URBAN, 8., 1992, Late Pleistocene and Early Holocene Finds from
OkUzini: A Contribution to the Settlernent History of the Bay of
Antalya, Turkey, Pal6orient l8(2):l2t-1 41.

BuRcER, D., 1985, Der Travertin komplex von Antalya. Siid-West

Tilrkei, Annales de la SociAtd Geologique de Belgique 108:19?-
202.

KOKTEN, i.K., 1959, Tarsus Antalya Arasr Sahil geriti Uzerinde ve
Antalya Bdlgesinde Yaprlan Tarih0ncesi Araqtrrmalan Hakkrnda,
Ttnrk Arkeoloji Dergisi VItr-2 (l 958); I 0-l 6.

KOKTEN, i.K., 1962, Maraq ve Antalya Vilayetlerinde Siireli Dip Tarih
Arattrrmalan Hakknda Krsa Bir Rapor, Tilrk Arkeoloji Dergisi Xl-
t  (1961):4041.

KOKTEN, i.K., 1963, Die Slellung von Karain innerhalb der Turkischen
Vorgeschichte, I natolia YII;59-86.

OTTE, M., YALCINKAYA, I., I..6oTARD, J.-M., KARTAL, M., BAR-YoSEF.
O., KozLowsKr, J., l,OpEz-BAyON, I., MARSHACK, A., 1995, The
Epi-Palaeolithic of Okuzini Cave (SW Anatolia) and its Mobiliary
Art, Antiq uity 69 -266:93 | -944.

YALCnIKAYA, I., 1986, Bah Toroslarda Paleolitik Qat yuzey
Aragfirmalan, lll. Arasurma Sonuglan Toplannst:429447.

YALCTNKAYA, I., LEoTAR.D, J.-M., KARTAT, M., OTTE, M., BAR-YoSEF,
O., Cenvr, I., GAUTTER, A., Grlor, E., GoLDBERG, p., KozlowsKr,
J., LJEBERMAN, D., I,6PEZ.BAY6N, I., PAwLIKowsKI, M.,
THIEBAULT, ST., ANctoN, V., PAToU, M., EMERY-BARBIER, A., et

. BoNJEAN, D., 1995, ks occupations tardiglaciaires du site
d'Oktzini (sud-ouest de la Turquie): Rdsulats preliminaires,
L' Anthropo logie (Paris) 4:562-583.

"'-..1 0 400 km
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OXUZTNI CAVE IN GEOLOGICAL CONTEXT

Maciej Pawlikowski

INTRODUCTION

The area investigated is located in southern Turkey near
Antalya. Its importance is due to the presence of two large
caves developed in Cretaceous limestone (Karain and
Okiizini) which are the focus of ongoing excavation by the
Universities of Ankara and Lidge. Both caves are filled
with sediments containing long prehistoric sequences.

Ottizini Cave is located at the base of the Katran
Dagr Mountains (Fig. l). Cave sediments were tested by
the 1989 German expedition.

MORPIIOLOGY OF THE AREA

The area under consideration is built of two conpletely
different morphological zones. The fust is represented by
mountains (Katran Dagr) with the highest hill elevated
about 1450 meters above sea level. The morphology of
the mountains is sharp. Slopes are cut by short valleys,
vertical walls and high ridges.

Mountains are in contact with a flat plain. The
difference between the elevation of the mountains and the
plain is about ll00 rn The plain itself is about 350 m
above sea level and the morphological surface is nearly
flat or slightly dipping to the west. This area is cut by
valleys seasonally filled with water and artificial canals
conducting water for agriculture.

Surface water comes down from the mountains
seasonally. When rivers reach the plain, they lose velocity
and force of transportation. This phenomenon causes the
abrupt deposition of detrital material near the base of the
hills on the plain. This material is deposited in the form of
sedimentary cones and is transported a maximum of a few
hundred meters from the hills.

The plain continues in the direction of the coast
(to the east) and is tectonically cut by a large fault near the
city of Antalya.

GEOLOGY AND STRATIGRAPITY

The morphoiogy of the area is a result of geological
phenomena (tectonic activity) as well as the
lithostratigraphy (Fig. 2).

Radiolarites (R)

The main type of siliceous rocks represents cretaceous
radiolarites. They are the oldest sediments observed
between Yeniktiy and Bryrkr villages. Natual outcrops of
radiolarites are observed near Qaknak Tepesi (Fig. 3)
where one can observe a 40-m thick formation of these

rocks. The formation is even thicker but the base is not
observable at the investigated area.

The radiolarite formation is composed of thin
layers of siliceous rock (Fig. 4), undulated and cut by
faults of different size. Layers of the radiolarites are
intercalated with thin layers of gray claystones. The
thickness of individual radiolarite layers is maximally 25-
30 crn Radiolarites are craked tectonically and the size of
the faults is probably up to hundreds of meters. The
direction of the faults is oriented primarily north-south
with deviations to the east-west. Faults are vertical or near
vertical.

Together with the faults are overthrusts oriented
north-south, with undulations oriented east-west. The
amplitude of the undulations is differentiated.

The part of the faults cutting the radiolarites
continues through the overlying cave-bearing Cretaceous
limestone. This fact documents tectonic activity in the
area after deposition of Cretaceous limestone. Tectonic
activity is observed even today as earthquakes.

The top ofthe radiolarite series is cut by erosion
that was active before the deposition of Cretaceous
limestone. This observation documents the break between
deposition of radiolarites and limestone.

Limestone (L)

The limestones overlying the radiolarites are more than
1200 m thick. They ure represented by micritic
modification and include zoogenic horizons containing
molluscs, gastropods, etc. These layers document the
oscillation ofthe bottom ofthe sea during the process of
limestone deposition, when chemical deposition was
replaced or supplemented with the deposition of skeletons
of organisrns.

Uplifting of the mountains began after the
Cretaceous, during the Alpian orogenesis.

Erosion and development of the karstic system in
the Katran Dagr Massif occuned just after the uplifting.

Paleogene, Neogene and Quaternary sedinrcnts
were deposited on the eroded morphological surface of
Cretaceous lirnestone.

tn brief, one can state that the radiolarites are
dippiog under the limestone massif, but are present as
pebbles in secondary position in younger sediments
overlying the limestone (ie., Paleogene, Neogene,

Quatemary). These younger sediments were the source of
radiolarite pebbles further transported by water to be
deposited withi" the caves (tertiary position).

One can also state that tectonic activity played an
irrportant role during the formation of the karstic systen

l 3



Figure 1. Morphological map of the region of Okrizini cave.
I : arrows showing the entrance of surface water into the karstic system. 2: water canal.
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Figure 2. Genenl geological map of the area-
l: Quatemary. 2: Neogene. 3: Paleogene. 4: Cretaceous,

5: Jurassic. 6: Triassic. 7: area investigated.
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Figure 3. Radiolarite outcrop underllng Cretaceous limestone
(Qakmak Tepesi, Cafebar Karain).

Column is shown in detail in Fieure 5.



Faults were the best places for cave development
Sedfuneuts younger than the Cretaceous are of

mechanical (detrial) and chemical origin.
Detrital sediments cover the plain and are also

present in the mountains (Fig. 2).
Radiolarite and limestone were the most

irportant sources of the material for these sediments.
Conglomerates, sands and clays are the most frequent
rocks representing secondary deposits of radiolarite and
limestone.

The slopes of the mountains are covered with
clastogenes conposed of sharp bloclcs of limestone mixed
with red clay (terra rossa) and are ofgravitational origin.

Similar sediments transported by water contain
rounded limestone blocks mixed with terra rossa.

The beds of the rivers cut limestones and
radiolarites. They are frlled with a mixture of limestone
and radiolarite pebbles. The size of these pebbles and the
degree of rounding depends on the distance they have
been tansported by water. In the mountains they are
represented by conglomerates, on the plain by sands.

Terra rossa is observed in primary position as
residuum developed on limestone (Fig. 5) or, more often,
in secondary position as red clays redeposited by water on
the plain or in caves.

Mixtures of the tbree types of sediment described
above are very conrmon in the zones investigated (Fig. 6).

Sands, conposed of quaxtz, and sometimes
mixed with limestone grains, are also observed. They are
present on the plaia in front of the mountaius. Their origin
is due to the weathering ofthe soft sandstones observed in
the tectonic cliffnear Antalya.

Sediments of chemical origin are represented by
tavertines. This type of rock is deposited during the
crystallization of calcite from water draining tbrough
karstic spaces in the limestone. The crystallization of
calcite is the result of the change in the chemical balance
of the water after exiting closed spaces of the karstic
forms. This process is connected with the removal of part
of the CO from the water and reduction of the solubility of
calcite in water. Crystallizing in this way, the calcite

cements various rnaterials which rnay be present (sand,
pebbles, archaeological material, etc.). After years, soft
calcite recrystallized into hard tavertine. In additioq
flowing carstic water continually transports detrital
material.

This travertine has been observed in Karain Cave
as well as at sonre places on the plain.

GEI\IESIS OF OKUZIM CAVE

Otcrizi* cave was formed at the base of the Katran Dagr
Mountains, at the contact of the base of the hills with the
plain. It was formed by the outflow of waters conducted
through the karstic system and enlarged by flowing water.

Observations indicate that the cave was at one
moment blocked, probably as a result of tectonic activity
(Fig. 7). Part ofthe roofcollapsed and blocked the interior
of the cave as well as the area near the entrance. Large
limestone blocks are still observable today.

The blocks resulting from roof collapse caused
the direction of the water flow to shange. At this moment,
water began to flow in another direction, i.e., to a cave
located near Oktizini cave, where we can today observe
the intensive oufflow of waters from the karstic systern

Olirizini cave, from the moment of tectonic
blocking, began to be d.y and thus useful for human
occupation.

CONCLUSIONS

Understanding of the general geology of the area around
Okiizini cave is irnportant in order to explain the
phenomena involved in its origin and filling. The cave
was filled with sediments deposited in many phases which
were separated by erosion phases. These processes
contributed to the destruction of antbropogenic structures
observed in the archaeological horizons.

The geological sequence can be used to interpret
phenomena at the Pleistocene-Holocene transition.
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Figure 7. Schematic presentation ofthe blocking ofOktizini cave. l: phase ofthe functioning ofthe cave for the outflow ofkarstic
waters. Cross-section W-8. 2: Phase of the blocking of the cave. Direction of flowing karstic waters has been diverted to a new

outflow near Okiizini cave.
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MINERALoGICAL INVESTIGATIONS AT OTUZTNI CAVE

Maciej Pawlikowski

INTRODUCTION

Olirizini cave developed at the base of the Katran Dagr
mountains as a steam cave. It was formed at an exit for
the outflow of karstic waters from the limestone massif
(Pawlikowski 1995). The cave flrnctioned for a long time
as a rock spring of the small river and was then blocked
by limestone blocks falling down from the cave roof. At
this moment, the cave was dry and useable for human
occupation. The karstic waters previously flowing
through Otuzini changed direction and began to exit from
a second cave of similar origin some 20-30 meters away.

The top of the stratigraphic sequence gives a
unique opportunity for precise determination and
understanding of climatic change and hurnan activity
during the Pleistoceue-Holocene transition.

I. METIIODS OF INVESTIGATION

1.1Sampling

Sanples were collected from the southern profile of the
trench in OtUzini cave (Fig. 1). The relationship between
sediments (sediment number), mineralogical samples
(sanple number) and archaeological layers (AL) is shown
in Figures 2 and3.

1.2 Methods

1.2.1 Preparation of samples

Sarrples were mixed with diluted HCI (l:10) for the
dissolution of fine calcite cementing clay substance. After
dissolution of carbonates, sanples were washed witl
distilled H2O for removing the newly formed CaClz. The
remaining material was then screened with 0.1 and 0.5
mm sieves and the 0.1-0.5 mm fraction was used for the
preparation of microscopic slides.

1.2.2 Micros copic analysis

Sanples were examined with two microscopic rrethods:
a) scanning electron microscope (SEM) and b) polarizing
light microscope.

SEM observations were performed for
preliminary, precise identification of the corrponents
tested. Grains of selected material were then covered with
gold and tested. Observations were made using a
STEREOSKAN M microscope of English production.

Polarizing light microscopy was used for the
determination of mineral conposition of the prepared
sarnfles. About 1000 grains were identified in each

sample (i.e., for a total of about 34,000 grains) from all
sarnples. Results of these analyses were recalculated in
percents and are listed in the tables and shown in the
figures.

1.3 Mineral compounds

The following mineral corrpounds were identified and
calculated: rock fragments (limestones not dissolved in
acid), rounded radiolarite fragments, rounded quarE
grains, sharp quartz grains, concentrations of Fe-Mn
oxides.

Rock fragments (limestone)

The surface of these fragments is not natural because of
the reaction with the diluted HCl. Most of these gtains are
of light color but sonr are gray and most were burned.
Rare sandstone grains were also identified.

Rounded radiolarite fragments

These grains before deposition in the cave were present
on the surface of limestones (slopes of hills) in secondary
position in sands. Radiolarite grains present in these sands
are cbnnected with radiolarites present in primary position
under Cretaceous limestones (Pawlikowski 1995).
Radiolarite grains in the sands were introduced into the
cave in two ways, via the karstic system and holes as well
as directly from the surface above the cave, through the
roof.

Rounded qwrlzgrains

This type of grains has a polished shiny surface and indicates
features typical for water transport of the material into the cave'
They were transported Aom detrital sediments deposited on the
morphological surface of the limestones or were transported
into the cave by man (i.e., on food).

Sharp quartz grains

These grains are v€ry rare in the cave sediments and are
inticator of short distance transport.

Fe-Mn oxides

These oxides are the result of concentration of Mn-Fe
oxides in the residum developed secondarly on
limestones as the product of natural weathering of these
rocks during the carstic processes of their destnrction.
They are present in the form of small coucretions and
nodules. They were introduced into cave sediments by
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Srmoh no.
ComDoncnt

I z 3 4 5
4 0.4

0.3

50.o
3a 64.7
,ta 52.4

0.3
0.5

59.4
A

7 37.6
t 36.6
9 647

t .0

t3
l 4 t2 . l
l 5 74.4
l 6 75.5 7

l 7 76

5.4
1 . 2

2 l E0.3 5.3 1 . 8
22 7 9 1
23 7 2 2 I

I

3.4
26 E2.5 5
27 76.4 I

28 8 8 5 1 . 9
0.9
0.2

Tables I to 3.
I - Mineral composition of analyzed samples (vol. %). Components: l) rock fragments (mainly limestone), 2) rounded radiolarite

grains, 3) rounded quarE grains,4) sharp quartz grains,5) Fe-Mn oxides.
2 - Traces of human activity in analyzed samples (vol. %). Components: 6) grains of bumed qumtz,T) charcoal, 8) bone fragments,

9) bumed clay (from hearths), l0) small flakes of white radiolarite.
3 - Traces of human activity in analyzed samples (vol. %). ll) small flakes of red radiolarite, 12) small flakes of green radiolarite,

l3) small flakes of gray radiolarite, 14) small flakes of laminated radiolarite, l5) grains of hematite.

Oktzini Cave
prcfitc south

Figure 1. Geological profile of the trench. A.L. no. - number of archaeological tayer (by J.-M. L6otard).
In circles - numbers of mineralogical samples.
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waters penetrating carstic systerl

1.4 Traces of human activity
The following anthropogenic conponents were tested:
burned quarE gains, charcoal, small bone fragments,
fragments of burned clay and small grains of hematite.

Burned quartz grains

These grains have a characteristic surface and are not
Eansparent. The color is gray, pinkish or reddish,
depending on the zone ofoxidation in the hearth.

Charcoal

Fragments of burned wood are easy to determine due to
clearly visible organic tissues.

Bone fragments

Bone fragments are easy to determine as well because of
the characteristic porous structure (spongea) or litic
strucfure characteristic of the bone cortex. Two types of
fragments were observed: natural and bumed. Natural
fragments are sharp and yellowish in color. Burned
fragments are dark gray and show traces of heating,
sometimes even of melting. Both types of fragments were
calculated together.

Fragments of burned clay

These fragments constitute elements of burned clay
present under or around the hearths.

Small radiolarite flakes

They are clearly seen under the microscope as sharp, thin
fragments of microflakes. Color varies and includes
white, red, green, gray, and laminated ofvarious colors.

II. RESULTS OF' INVESTIGATION

2.1 Sedimentation

The sequence of the sediments (Fig. l) documents many
phases of sedimentatioq erosion and human occupation
of the cave (Fig. 8, Table l).

Sediment no. 35, sample no. 30 (Figs. l-3)

This sediment is dark in color due to admixture of small
charcoal grains. It is conposed of clay minerals
(redeposited terra rossa - poorly crystallized kaolinite)
containing small grains of limestone as well as radiolarite
graias.

Sediment no. 34-33, sample nos. 30-29 (Fig. 4)

After deposition of sediment no. 35 and before no. 34,
limestone block no. IV fell (Fig. 4, left side). Nos. 34 and
33 are represented by red clay (redeposited tena rossa)
ssataining intercalation of traces of human activity
(sarrple 29). The clay was soft and wet during deposition

and because of this, the top of the sediment is undulated.
The clay was introduced into the cave from the
morphological surface of the limestone present just above
of the roof of the cave. Redeposited terra rossa migrated
down through the fissures and holes ofthe cave roof. This
way of transport documents higher humidity and stronger
rains outside the cave than at the time of deposition of
older sediment no. 35.

Sediment nos. 32-26,sample nos. 27 -21 (Fig. 5)

These sediments document a reduction in intensity of
infoduction of terra rossa into the cave through roof of
the cave together with increased intensity of human
occupation. This sequence indicates lower humidity out of
cave , i.e., small rains.

Sediment nos. 20-10, sample nos. 20-5 (Fig. 3, Fig.
5)

This sequence is a continuation of the earlier deposition
and migration of natural mineral materialinto the cave,
rr,ainly via fissures in the roof (Fig. 6). The intensity of
the process is similar to that observed earlier (for
sediments 32-21), but the intensity of human occupation
is much higher. As a result, between samples 2l and 20,
the color changed from gray-reddish to gray (due to a
high admixture of powdered charcoal). After deposition
of sediment no. 20, limestone block no. III fell (Fig. 5).
Sediment no. l0 is the last sediment of silent conditions in
the cave.

Sediment no. 9, sample no. 10 (Fig. 3, Fig. 5)

After a long period of continuous depositioq an
extremely strong inflow of karstic waters destroyed the
sediments. Sediment no. 9 represents limestone pebbles
introduced into the cave by these waters. This means that
after a long period during which Oldizini cave was dry,
the karstic system was reactivated. Sediment no. 9
(sample no. l0) docurnents catashophic, heavy rains in
the region during the deposition ofthis layer orjust before
block no. II fell. The location ofthis block is seen as an
enpty hole in the central part of the profile (Fig. 5).

Sediment nos. 8-3, sample nos. 4b-0 (Fig. l, Fig. 6)

This sequence of sediments documents a gradual
reduction in karstic water activity in the cave. After
deposition of sediment no. 7 (sanple no. 4b), a smaller
water channel was formed which was then filled with
sediments 6 and 5. These sediments were cut by another
small water channel which was filled with sediments 4
and 3 (sanple nos. 2 and 0).

Sediment nos. 2-1, sample nos. 4, I @ig. l)

These sediments are probably artificial holes frlled with
redeposited material.

Sediment no. 0, not sampled (Fig. l-2)

This sediment is represented by mixed material and has
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not be€n mineralogically tested.

2.2 Human activity
A diagram of taces of hunran activity (Tables 2-3, Fig. 8)
shows many phases of occupation in the cave.
Sedimentological and mineralogical data, as well as traces
of human activity, suggest the following climatic and
occupation phases for the cave:

Phase VIII (end of Older Dryas?). This earliest
phase is represented by sediment no. 35 (sanple no. 30).
The layer documents intense occupation of the cave,
which is confrmed by the high amount of bone fragments
(up to 3%), fragments of burned clay (about l0%) and
small flakes of different tlpes of radiolarite microflakes,
and grains of hematite (Fig. 9). This is a phase of
relatively little sedimentation and suggests a relatively
dry, and probably slightly colder, climate.

Phase VII (Aller0d?). This phase is
documented by red clay (sediment nos. 35 and 34)
containing horizons of human activrty (sample no. 29).
Deposition was relatively fast. Terra rossa from the hill
slope was transported into the cave as wet, soft mud via
the cave roof. This indicates a wet climate, with much
more rain than in Phase VIII. The floor of the cave,
covered as such with so& red mud, was not conducive to
human occupation, and traces of human activity are only
found in sediment no. 34 (sample no. 29).

Phase YI (Younger Dryas?). This phase is
documented by sediments. 32-26 (sarrple nos. 27-21). At
the beginning of this phase, occupation developed on the
soft surface of red clay. Because the top of this surface
was not stable, the fust archaeological horizon (sarrple
no.27) is sfrongly folded and destoyed. During Phase
VI, occupation intensified. The proportion between
natually introduced and anthropic sediments continually
changed. In Figure 7, one can see an ever increasing
contribution from human activity. There were likely many
occupation events during this phase. The amount of terra
rossa infroduced into the cave is less than in Phase VII
and indicates decreased humidity.

Phase V (Late Preboreal?/Boreal?). This phase
is documented by sediments 25-10 (sarrple nos. 20-11, 9-
5). There are no significant differences between this phase
and phase VI regarding intenstty of natural sedimentation
rates (again via the cave roof) but human activity is much
more intensive. It is clearly observable in the very high
concentration of charcoal, bumed clay, bone fragments,
etc. (Fig. 7). This suggests that the only difference is of
intensity of occupation in Phases VI and V with only
slight changes in climate.

Phase [V. This phase is documented by
sediment no. 9 (sanple no. 10) and is a phase of very
intensive destuction of the cave sediments. Limestone
pebbles were inhoduced into the cave by karstic waters
from the reactivated karstic system. At this point

limestone block no. II fell from the rood. Catastrophic
rains are indicated. Small admixtures reflecting hurnan
activity are prescnt in secondary position. This is
supported by the presence of slightly rounded radiolarite
microflakes. Because of this, radiocarbon dates of the
charcoal will be older than the actual age of the sediment.

Phase III. This phase is documented by
sediment no. 8 (sarrple no. 4b), which indicates that
conditions were similar to those in Phase V.
Archaeological material is again in primary position, but
in cornparison to Phase V, only in small quantity,
suggesting a reduction in intensity of human activity in
the cave.

Phase II. This phase is documented by
sediments 7-3 (sarnple nos. 4a-0) and represented by a
sequence of channels eroded by karstic streams flowing
across the cave and their infilling. Sedimentation and
erosion processes during this phase are similar to those in
Phase IV (intensive rains and reactivation of the karstic
system), but the intensity is gradually reduced, evidenced
by srnaller and smaller channels as rainfall decreases in
intensity. Traces of human activity are mainly in
secondary position. For objective determination of human
activity during this phase, it is necessary to take sanples
from other, undisturbed, profiles.

Phase I. Sediments 2 and I (samples l, 4)
represent artificial holes which were filled with secondary
material.

Phase O. Sediment 0, which was not sampled,
is an artificial mixture of sediments and is probably
backdirt from earlier excavations.

2.3 Discussion

The mineralogical and sedimentological phenomena
observed at Okiizini cave correlate well to the description
of climatic changes in southern Turkey (Beyeshir, Sogut,
Ora; Bottema l99l) but should be conlirmed by
palynological and archaeological data as well as
radiocarbon dates.
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Figure 8. Diagram of the presence of tested mineral compounds (volumetric percent).
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SEQUENCE STRATIGRAPHIQUE DE LA GROTTE D'OKUZINI.
REMPLISSAGE NATUREL ET REMPLISSAGE AI\THROPIQUE

Ignacio L6pez Bay6n, Jean-Marc L6otard et Metin Kartal

INTRODUCTION

pouill6e dans les ann6es 1950 par K. Kdkten (1963), puis
depuis une dizaine d'ann6es par une 6quipe internationale
(Albrech! l99l; L6otard et al., 1996; Otte et al., 1995;
Yalginkaya, 1998), la grotte se frouve d 32 km au nord-
ouest d'Antalya, i proximitd du village de Yalga (fig.l).
La cavit| se situe au pied des monts Kafran et s'ouwe sur
une plaine alluviale arros6e par de nombreuses
r6surgences karstiques. Aujourd'hui cultiv6e, cette surface
correspond i tm ancien d6p6t lacuste. On se touve donc
face i des paysages trds diversifi6s : d'une part, une plaine
situ6e i quelques 300 m d'altitude se prolongeant
jusqu'aux falaises c6tidres; d'autre part, une chaine
montagneuse avec des sommets de plus de 2.000 m
(Burger, 1985).

REMPLISSAGE SEDIMENTAIRE

A I'exr6mit6 de la salle principale, les dep6ts se
r6partissent sur prds de 3,50 m d'6paisseur, du rocher en
place au sol actuel. Outre une masse importante de
t6moignages anthropiques et de vestiges fauniques, on y
observe ure s6dimentation provenant soit de l'6rosion
interne de la cavit6 (d6p6t autochtone), soit du
d6mantilement superficiel de la montagne (d6pdt
allochtone). Cette s6dimentation est constitu6e
principalement de fragments de calcaire et de terra rossa,
dont une large part s'est introduite dans la cavit6 par une
chemin6e surmontant la salle 69.2).

La s6quence s6dimentaire de la grotte d'Oktizini
a b6ndfici6 d'une grande s6rie de datations toc, r6alisee e
la fois sru os et sur charbons. Cette s6rie permet
d'appr6cier notamment des variations rythmiques i travers
ses d6p6ts. Les daktions s'6tendent de 16560 + 180 d
7880 + 80 BP (18.200-17.400 BC ls = 68.20 % i 6.840-
6.640 BC ls : 49.20 %). Trois hiatus y sont not6s,
auxquels correspondent trois stades caract6ris6s par une
faible sddimentation ou une absence d'apport (voir
graphique 7b, dans L6pez Bay6n et al., op.cit.). Des
lessivages, des toncatures intentionnelles, des p6riodes
d'an€t s6dimentaire etlou une r6gression de I'occupation
humaine peuvent 6te responsables de ces hiatus. Quoi
qu'il en soit, on constate f irrportance que tient I'apport
anthropique dans le mode et la vitesse de sddimentation.
En effet toutes les couches de la sdquence pr6sentent, de
la base au sommet, une forte corposante anthropique .

Bien qu'il soit alt6r6 dans sa partie sommitale par
une s6rie de fosses, le profil principal (voir profil sud),
reliquat de I'extremit6 du sondage de Kdkten, est
actuellement le plus repr6sentatif du mode de remplissage

de la cavit6. Aucune des unit6s discernables dans ce
secteur n'est vierge de vestiges anthropiques, ce qui rend
I'examen difficile. En outre, un deuxidme profil ou
( coupe secondaire > conpldte l'6tude (voir fig.2).

DESCRIPTION DES STRATES ET UNITES
ANTHROPIQUES (figs.3a et 3b)

Strate XII
La couche XII se d6veloppe directement sur I'horizon
d'alt6ration du rocher en place, constitu6 d'un m6lange de
blocs de pierre 6mouss6s et de terra rossa noircie par
I'alt6ration de la roche mdre. La sfate se caract6rise par
une certaine raret6 dans le mat6riel.

Strate XI
La strate XI est compos6e d'une terre brun noir chargee
en grosses pienes certaines d'environs 60 crr1 en lien
avec I'alt6ration du substrat. Sa matrice s6dimentaire
pr6sente, particulidrement au sommet, des traces de
cendres et de charbon de bois.

Strate X
La strate X, assez compacte, se compose d'une argile
brun iouge dans laquelle on constate une moindre quantit6
de charge d6nitique grossidre que dans la sfrate XI. Des
gros fragments de charbon de bois se localisent trds
clairement d sa base. Cette unit6 ferme une premidre
phase dans le remplissage. Ce premier ensemble,
seulement perceptible sur la coupe principale, est
constitu6 par les unit6s arch6ologiques XII, XI et X. Il a
6t6 dat6 d'environ 16.400 - 16.560 BP (18200-17200 BC.
lo:68.20%).

a

Strate IX
L'horizon g6ologique suivant (IX) se caract6rise par la
pr6sence d'une terre brune, otr de nombreuses petites
pierres sont prdsentes. Cette strate se pr6sente sous la
forme d'une lentille qui r6pond d un 6piph6nomdne
partiellement visible (can6s K5 et L5) en coupe
principale. La matrice sedimentaire est constituEe de
cendres et de boules de terre rub€fi6e noy6es dan'sla terra
rossa. L'horizon se d6veloppe vers 15.460 + 160 BP.
(16900-16150 BC. ls = 68.20%)

Strate VIII
La strate \IIII correspond i la phase la plus riche du point
de we arch6ologique. La matrice s6dimentaire est form6e
n partir d'une argile rouge bien d6cant6e, dans laquelle les
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pierres sont rares. Les datations les plus fiables se situent
autour de 14.820 + 150 et 14.940 + 140 BP. (16.100-
15.450 BC. ls = 68.20 % et 16.250-15.600 BC. lo :
68.20 %). Cette unit6 a 6t6 identifrde tant dans le profil
principal que dans la coupe secondaire.

<< Strate m6thodologique> VII-WII
Le passage entre VII et VIII a 6t6 dat| de 14.550 + 130
BP. (15.800-15.150 BC. ls : 68.200/o). La state
m6thodologique VII-Vil ne correspond pas i une strate
sensu stricto, elle nlest qu'une unit6 incongrue r6sultant
du choix m6thodologique, c'est-i-dire de la technique de
fouille i partir d'unit6s arbitaires (10 cm d'6paisseur
pour des carr6s de 50 x 50 cm, voir Yalginkaya dans ce
m€me volume).

Strate VII
La strate VII conserve, dans sa partie sup6rieure, de
nombreux t€moignages anthropiques. Le d6p6t, trds
argileux et compact, est charge en blocs calcaires
6mouss6s. La matrice possdde une coloration bruno-
rougedtre. A sa base on constate un appauwissement en
petites pierres. Cette partie infdrieure de la sfrate a 6t6
dat6e de 14.610 + 150 BP. (15.850-15.200 BC. 1s :68.20
Ya'\. La date obtenue au sommet de la couche est de
14.320 + 130 BP. (15.500-14.900 BC. lo = 68.20 Vo). La
strate est clairement perceptible sur les deux profils. En
profil principal elle se pr6sente de manidre trds uniforme
avec une importante charge d6nitique de petit et moyen
calibre; une sous-unit€ plus brunAtre est localement
visible en L5. Sur la coupe lat6rale on observe la pr6sence
dispers6e de gros morceaux de charbon de bois ainsi que
des ph6nomdnes lenticulaires associ6s d des 6pisodes de
stabilisation et d6rive de s6diments soliflu6s. Dans la
coupe secondaire la charge d6tritique est abrog6e.

o Etablissement dlun =deunime hiatus
s6dimentaire suivi d'un 6oisode 6rosif.

<< Strate m6thodologique >> VI-VII
Le passage de VII vers VI se caract6rise par la pr6sence
de sub-unit6s d'os concassds, de petits cailloutis, des
cendres et t€rra rossa. Ce passage d 6t6 dat6 aux environs
de 14.200 + 130 BP. (15.400-14.750 BC. ls : 68.20 %).
La strate est li6e au choix m6thodologique r6alis6 par les
directeurs du projet.

Strate VIb
Le complexe VI se d6veloppe aprds un long hiatus
(14.200-13.210 B.P.). Il est divis6 en deux phases. La
premidre, strate VI-b, repr6sente une rupture dans la
nature et structure du remplissage; on y observe des
s6diments d6plac6s ou tonqu6s. La couche est constitu6e
d'une argile rouge semblable d celle rencont6e en VIII
mais plus homogdne, r6sultant d'un plus grand
dynamisme s6dimentaire d partir du systdme de fissures
du plafond et i travers la chemin6e cenfrale, et une
ddcantation in situ au cenfre de la salle. Le d6p6t est
conpact, les fragments de charbons de bois sont hds
rares. Les dates pour cette strate s'installent ente 13.210
+ 120 BP. (14.250-13.600 BC. ls = 68.20 %) dla base, et
vers 12.580 + I l0 BP. (12.900-12.300 BC. ls = 50.40 %)

au sonrmet.
La charge d6tritique associ6e d la strate VIb

s'arrange de manidre trds sp6ciale.
Sur la coupe principale on retouve la prdsence

lat6rale d'un gravillon dispos6 de manidre lenticulaire
(carr6 J5). En L5, le comportement est similaire mais le
gravillon est accornpagn6 d'un s6diment plus noirci qui
d6finit une petite sous-unit6 (d6placement). Au centre de
cette coupe, dans le carr€ K5, on constate une p6nurie de
petites pierres qui s'associent i de rares 6l6ments de
calibre moyen.

Dans le profil secondaire, le gravillon est
presque inexistant (carr6 I8), cette p6nurie est davantage
marqu6e dans le can6 17 oi on frouve une lentille
compos6e d'une teta rossa pratiquement vierge.

Cette r6partition est probablement li6e i un tri
m6canique lors de la stabilisation des d6p6ts de tena
rossa soliflu6s. Ce ph6nomdne aurait affect6 faiblement le
centre de la salle mais se serait montr6 plus actif en
direction du diverticule inteme de la gotte.
L'amincissement de la largeur de la cavit6 d cet endroit
aurait produit: (i) une perte de vitesse suivie de
d6cantation et d6position lat6rale du petit gravillon, et (ii)
de lessivages r6currents et progressifs affectant le carrd
cennal (K5).

<< Strate artificielle > Wa-VIb
m6thodologique >> VIa-VIb

et << strate

Le passage de VI-b d VI-a se produit sans discontinuit6
chronologique, les dates obtenues en coupe secondaire
oscil lent enne 12.540 + l l0 BP. (13.000-12.300 BC. lo
:53.30 % - 13.500-13.200 BC. lo =14.90%) et 12.390 +
ll0 BP. (12.550-12,150 BC. lo : 35.80 % - 13.100-
12.600 BC. lo :32.40o/o). En coupe principale, I'unit6
VIa-VIb s'avdre incongrue; elle est le r6sulht de I'usage
d'un systdme de fouilles bas6 dans des unit6s arbitraires
AH.

Par contre, en coupe lat6rale, nous avons d6cid6
d'introduire une ( strate artificielle >. Cette strate. de
quelques 17-20 cm d'6paisseur selon les endroits, fut
appel6e VIa-VIb. Pourquoi avons- nous d6cid6 d'agir de
la sorte ? La densit6 et la position des unit6s de
combustion (carr6s 17 et 18) jointes d la rub6faction des
argiles limitaient la perception claire du passage entre les
deux unit6s stratigraphiques existantes. Ainsi, la strate
VIa-VIb se caract6rise par la pr6sence d'une argile
rub6fi6e et de nombreuses unit6s de combustion chargEes
de charbons de bois et de cendres i coloration noire.
grisAtre, parfois blancMfre.

Strate VIa
La deuxidme partie du cycle VI, strate VIa, pr6sente une
argile rougeitre " fendill6e " (voire morcel6e), dans
laquelle s'agencent des pierres de petit calibre et des
fragments de charbon de bois en quantit6 abondante. En
coupe principale on constate la pr6sence - i la base de VIa
- d'une longue lentille caillouteuse (can€s L5 et K5) qui,
par sa structure et sa composition, rappelle la sous-unit6
lat6rale refrouv6e en VIb. Sur le profil secondaire on
signale une alternance verticale de cendres, de r6sidus de
foyers et de terra rossa.

Le changement dans la conposante s6dimentaire
qui se produit en VIa est probablement dff au comblement
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des microfissures du plafond; ainsi, la majorit6 de l'apport
s6dimentaire aurait p6n6trd i tavers la cheminde en
incorporant un plus grand pourcentag€ de charge
d6tritique (blocaille 6mouss6e de petit et moyen calibre).
A partir de ce moment, I'apport argileux diminue et on
constate la pr6sence de cailloutis calcaires a€r€s. Cette
tendance sera r6currente depuis Vlajusqu'd la phase II.

Strate m6thodologique V-VI et strate V-VI
Rdsultant de I'usage d'une m6thode de fouille bas6e sur le
ddcapage d'unit6s arbitraires, une nouvelle state
incongrue fut d6frnie en coupe principale. Elle fut appel6e
sbate m6thodologioue V-VI. Cette probl€matique de
d6capages arbitraires persiste en coupe secondaire oir, en
plus, on constate I'existence d'une unit6 stratigraphique
assez spdciale, qui fut aussi appel6e strate V-VL Cette
unit6 s'installe dans les carrds I7 et I8, au sommet de la
state VIa et en dessous des unit6s IV et Ia2-II. La strate
se positionne du point de vue chronologique aprds le
d6veloppement de VIa et pr6alablement d la d6position de
la couche IV.

Au d6but des travaux nous avons privil6gi6 la
coupe principale parce qu'elle repr6sente les deux
ext6mit6s chrono-s6dimentaires du remplissage, en
partant de la d6sagr6gation de la roche mdre pour furir au
s6diment sommital d'origine sub-actuelle. Dans le profil
secondaire, la fosse creusde dans la strate IV - dans le
carr| l'7 - errp€che toute liaison s6dimentaire avec la
strate V (pr6serv6e en 16, 15 et dans le profil principal).
Cette cassure nous oblige i individualiser cette strate.
Bien entendu, cette unit6 pourrait se faire appeler de
maintes manidres (p.ex. : strate V secondaire, sfrate IV,
state pinc6e ou strate Pokemon). Le fait qu'elle se
d6veloppe dans la fourchette constitu6e par la fin de VIa
(data post-quem) etle d6but de IY (data ante-quem) estir
la base du choix du nom de la sEate.

Les caract6ristiques de cette strate sont: (i) la
diminution progressive du calibre de la charge d6Fitique
au fur et mesur€ que le d€p6t se forme et (ii) la coloration
rougeAtre de la matrice sddimentaire, compos6e d'une
terre assez cornpacte.

Strate V
La sfrate V est form6e par une terre rougeite tr€s
compacte charg6e en pierres de petit calibre et t6moins
arch6ologiques; l'ensemble remanid est cl6tur6 par un
amas de cailloutis - de plus grande calibre - d disposition
sub-horizontale et d'origine thermoclastique. En coupe
secondaire la strate est tronqude par des fosses de
combustion attribu6es i la strate IV (voir can6s 16 et I7).
En coupe principale, les unit6s suivantes pr6sentent des
traces de sol et des 6pandages de cendres. En coupe
secondaire, on constate la pr6sence d'une unit6
sddimentaire qui pourrait manquer en profil principal.

Strate fV
La strate fV, conpos6e d'une terre rougedtre trds
corpacte, repr6sente la m€me matrice s6dimentaire que
V; i I'int6rieur de cette matrice s'agencent quelques
charbon de bois et des pierres de petite calibre assez
6mouss6es par de I'eau en circulation. L'existence de ce
cailloutis &ain€ favorise la pr6sence de vides interstitiels
ori se disposent un grand nombre d'escargots (Ilelrx
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pomatia levantina'). A I'intdrieur de cette state on
constate la pr6sence ponctuelle de blocs de trds grande
taille, probablernent d6tach6s du plafond lors de secousses
tectoniques de la plaque anatolienne. La state IV a donn6
une date (RT-1,142) de 12.260 * 90 BP. (12.450-l2.lM
BC. lo = 46.90%).

Strate m6thodologique III-IV
Lat6ralemenf la transition IV-III se caract6rise par une
teinte beige (cendres) qui se souligne progressivement en
remontant dans le remplissage. Cette d6coloration est
probablement due i des processuri de percolation post-
s6dimentaire en lien avec la pr6sence d'eau en circulation
et d'eau stagnante. A partir de cet 6pisode, les couches
pr6sentent une certaine inclinaison. Elles se caract6risent
par une conformation lat6rale plus pulv6rulente.

Strate III
Ces sols en 6pandage sont associ6s i une plus grande
quantit6 de mat6riel arch6ologique. La strate III est une
succession de r6sidus de foyers (cendres tassdes),
accompagn6e de lentilles i coloration grise, parfois brun-
rougedtre; en r6sum6, une strate ris h6t6rogdne. En coupe
secondaire la conrposante s6dimentaire est une terre beige
charg6e en cendres avec lat6ralement - can6 I8 -
amincissement, pincement et disparition. La strate III
signale globalement d'une rar6faction du cailloutis.

Strate II
Les strates suivantes sont constihr6es d'un cailloutis a6r6
cornportant de nombreux vides interstitiels; aucun sol
n'est discemable dans ce contexte.

Le niveau II se caract6rise par une terre brun
ocre contenant quelques pierres anguleuses et des rares
galets, elle est assez riche en t6moins archdologiques. Il
ne faut pas n6gliger la pr6sence lat6rale de lentilles de
cailloutis a6r6es avec beaucoup de vides interstitiels
qu'ont pu permetfre certains percolations. Cette unit6 est
dat6e de 12.130 * 100 BP. (12.400-11.800 BC. ls :56.50
%). En coupe principale la strate est tronqu6e par la fosse
Ib1, dans le profil secondaire, elle est 6rod6e par les unit6s
la2-ll etlaZ.

r Etablissement d'un troisidme hiatus
s6dimentaire

Strate Ia2
La strate Ia2 est composde d'un cailloutis a6r6e d angles
trds faiblement 6mouss6s contenant de nombreux t6moins
arch6ologiques. Elle est enrichie par la pr6sence de Helix
pomatia et des rejets anthropiques. La pr6sence de
graviers non roul6s au sommet de la s6quence Ia2 nous
renseigne sur la reprise du fonctionnement du systdme
karstique par rapport i l'a6rien. La sftate est localement
incisde par une imbrication de fosses (unit6s 03, 04, 05 et
Ibl) athibu6es aux p€riodes ndolithique et chalcolithique
en fonction de leur conposante c6ramique.

Unit6 anthropique Ibl
L'unit6 Ibl correspond dr une fosse et ir son remplissage.
Elle se caract6rise par la prdsence d'une terre brun6tre
avec des nuances et passages gns, un comportement plus
noiritre (Ib2) est distingu6 i la base. Il s'agit d'une fosse



incisant la2 et ll, elle comporte des nombreux t6moins
arch6ologiques.

Strate Ial
La strate Ial est une colluvion oir des particules argileuses
se mdlangent au s6diment noirAtre (petits fragments de
charbon de bois et ossements fragment6s) qui conforme le
sol. On atteste 6galement la pr6sence de remblai et la
formation de brdche. Lat6ralement, en 15 on distingue un
d6p6t stratifi6 (anthropiquement stabilis6 et en lien avec
de pratiques fun6raires, voir Erek et al. dars ce m6me
volume) avec deux sous-unitds: (i) I'inf6rieur Ial.2 plus
a6r6e et rougeitre et (ii) la sup6rieure Ial.l d coloration
brun-beige et aspect plus compact. Ce d6p6t stratih6
pr6sente au sommet des os et de silex dispos6s d plat.

Unit6 OS-Ial et strate 05
L'unit6 O5-Ial est situ€e en 16 dans le profil secondaire,
elle reprdsente une fosse (incisant lal et Iaz) et son
remplissage (s6pulture). L'unit6 05 est une strate
suspendue localis6e en couche secondaire.
Chronologiquement post6rieur ir lal, et au creusement de
la fosse O5-Ial: la strate 05. a souffert de nombreux
creusements r6sultant de I'installation lat6rale de
nombreuses unitds fun6raires (voir Erek, dans ce m€me
volume) lors du changement de statut de la cavit6 (voir
L6pez Bay6n, dans ce m€me volume). La matrice
s6dimentaire poudreuse et remani6e - type remblais - est
trds charge en blocaille, restes humains, fragments de
poterie et quelques 6l6ments ost6ologiques provenant du
cheptel ovicaprin domestique.

Strate 04
La strate 04 - seulement visible en coupe principale -

erode la couche Ial et supporte le creusement de la fosse
03. Sa matrice s6dimentaire une terre brun-ocre. faible en
composante d6tritique et trds poudreuse, est probablement
l'@uwe de s6diments 6oliens m6langes i de poussidres
apport6es par du cheptel (ovicaprins). L'activitd de ces
animaux.serait la responsables du contact 6rosifavec Ial,
cons6quence de I'usage de la cavit6 cornme bergerie.

Unit6 03
La fosse 03 est remplie par un d6p6t meuble qui comble
une tranch6e aux parois sub-verticales.

Unit6s 02. Ol et sol actuel
Associ6s ir ces unit6s, des sols davantage poudreux et
remani6s, cl6turent la s6quence d'Okiizini. L'unit6 02 est
conform6e par une terre l6gdrement brunitre dont la
matrice est charg6e de fragments de terre cuite. La strate
Ol se caract6rise par une terre meuble plus brunAtre qu'en
02 pr6sentent des fragments de terre cuite, elle est
attribu6e au remblai de K<ikten. Le sol actuel. trds
poussi6reux, cl6ture la s6quence.

INTERPRETATION

La situation de la cavit6 a facilit6 son remplissage
"r6gulier" par diff6rents agents, soit natuels, soit
anthropiques. Ainsi, par percolation et i parlir des vo0tes
fissur6es de la grotte, on voit s'installer au centre de la
cavit6 une masse de s6diments de coloration rouqe

soutenue li6e d I'oxydation produite sur les plateaux (terua
rossa). Diverses phases humides semblent correspondre d
ces mouvements s6dimentaires (Warm Phase - unit6 VIII
et Biilling - unite VI). D'autres apports sedimentaires, de
couleur brun noir, semblent li6s i des activit6s
anthropiques intenses. Par exemple, de blocailles rejet6es
des foyers, de trds abondants d6chets lithiques et de
nombreux restes alimentaires se disposent tout au long de
la stratigraphie. Des rejets cendreux, parfois
consid6rables, d6montrent I'intensit6, i la fois de
I'occupation humaine et des apports qu'elle a pu
provoquer. Les lentilles rouges, diversement rub6fi6es, et
les horizons de combustion (cendres blanches, grises ou
noires) 6voquent la diversit6 des combustibles ayant
particip6 i ces formations.

D'abord d'origine trds nahrrelle au moment de la
mise en activit6 de la grotte, la base de la s6quence, de
faible 6paisseur, est cornpos6e d'6boulis et de s6diments
ruissel6s sur lesquels se d6veloppent les premiers apports
antlropiques (strate X) (voir Pawlikowski, dans ce m6me
volume). Ensuite, les d6p6ts comportent des 6l6ments
anthropiques, qui semblent constituer I'agent principal de
cette phase de d6p6t (strate VII). La partie moyerure de la
s6quence (strate VI) se caract6rise par un important
bouleversement s6dimentaire, avec la mise en activit6 de
la chemin6e et I'arriv6e au sein de la matrice d'une
quantit6 importante de s6diments argileux (tena rossa),
qui signale un accroissement de I'humidit6 (et une plus
faible pr6sence humaine). Elle parait donc €tre n
I'intersection de plusieurs processus "crois6s", de nature et
de vitesse diff6rentes. Suite i cette phase de remplissage
rapide, on rencontre i nouveau une phase argileuse
(encore humide), mais cette fois-ci poss6dant une
coloration brunAtre due i une plus grande activit6
humaine, scell6e par une couche caillouteuse (strate IV).
Curieusement, I'ensemble des processus s'interrompt
brusquement dans le haut de la s6quence, pour aboutir d
une surface r6gulidre et lisse, apparemment - profil
principal - rest6e intacte (strate Ia2). Enfin, les
installations les plus r6centes (N6olithique et
Chalcolithique) sont en quelque sorte des "n6gatifs" : il
s'agit de fosses s6pulcrales creus6es d partir de la surface
stabilis6e.

LE REMPLISSAGE NATUREL

Tendances morphoclimatiques et morphogenise
(figs. 4a et 4b).
Dans les montagnes, la structuration des domaines
morphoclimatiques et morphog6n6tiques n'est pas
horizontale mais verticale; c'est pour cela que I'on parle
d'6tages ou paliers. Cependant, le concept fr6quemment
exprim6 que la zonation li6e i I'altitude correspond d
1'6tagement morphoclimatique du sud au nord est une
g6n6ralite exag&6e et non valide au sens strict. Les
principaux traits du milieu morphoclimatique montagnard
d6rivent de I'altitude, de I'orientation, de I'exposition et
de la g6om6trie du relief.

I 'effet hydrodynamique d'obstacle aux flux
atmosphririqucs que la montagne impose, d6chainent
I'important effet fehn avec des vents catabatiques, chauds
et secs. L,es valeurs du gradient thermique (autour des
0.4o - 0.7" en moyenne par palier de 100 m d'altitude), la
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temp6rature des roches et du sol, les fortes concentrations
calorifiques en relation avec I'impact direct des radiations
solaires sur les parois, ainsi que le refroidissement
(saisonnier oujoumalier) sont des facteurs qui conduisent
d la d6sagrdgation du rocher par thermoclastie et
cryoclastie (L6pez Bermfdez, I 984).

Les effets de I'humidit6 sont 6galement
importants. L'humidit6 absolue de I'air diminue avec
I'altitude en m€me temps que la temp6rature, avec poru
expression imm6diate la n6bulosit6 et la formations des
bancs de brumes (signalons au passage que ceci est un
facteur primordial lors de la mise en ceuvre de certaines
techniques cyn6g6tiques, voir L6pez Bay6n, dans ce
m€me volume). Les roches et sols enregistrent des
fr6quentes alternances d'humectation / assdchement avec
la consequente activation des procddures m6caniques et
chimiques de m6t6orisation : d6sagr6gations, dissolutions,
microg6lifractions, etc. En outre, la montagne polarise les
pr6cipitations grice aux fortes remont6s de vapeur d'eau
condens6e.

Le taux pluviom6trique est d6pendant 6galement
de la position de la montagne par rapport i la mer, les
zones les plus pluvieuses d'une chaine de montagnes 6tant
toujours situ6es en p6riph6rie et face aux vents humides
provenant de la mer. Le rdgime pluviom6trique actuel de
la r6gion se caract6rise par des pr6cipitations d'hiver avec
une rapide diminution des pluies au printemps, la p6riode
estivale se d6peint par une s6cheresse trds marqu6e
pendant qu'en automne a lieu une phase humide moins
accentu6e qu'on peut qualifier de secondaire. Tout ceci
fraduit un adoucissement de la rigueur et I'aridit6 du
climat par rapport i I'int6rieur du plateau anatolien et aux
zones de haute montagne. (( ... En hiver le mauvais temps
est li6 aux passages de perturbations d'origines diverses,
associds d une descente d'air polaire froid qui, en
atteignant la Mdditenande, y provoque, au contact de ses
eaux chaudes, une vigoureuse cyclogendse >. (Blanchet
et al.,1998).

Quel est le comportement de la cavit6 face d ces
facteurs ? La grotte a'Ottizlni se localise au pied des
montagnes Katran Dagi d quelques 300 m d'altitude en
s'ouvrant vers une grande plaine alluviale qui se situe
actuellement i environs 32 km de la mer M6diterran6e.
En r6sum6, elle se situe e basse altitude en p6riph6rie
d'une chaine avec exposition g6n6rale vers le sud.
L'entr6e de la cavit6 est expos6e dans un petit coude
abrupt, dans le versant nord (ombr6 ou ubac). Ce c6t6 du
versant est 6videmment plus humide, la couverture
v6g6tale soulignant davantage cet aspect. Le versant
d'Okiizini 6tant concave, il accentue le gradient thermique
(surtout pour les temp6ratures les plus basses) en
6largissant la p6riode v6g6tative. En outre, les pentes
concaves augmentent le coefficient d'6coulement des
eaux et intensifrent les processus de transport par gravit6.
En rdgle g6n6rale un versant comme celui d'Oktizini
acc6ldre l'6rosion m6canique et rend au paysage une
morphodynamique trds active. Ainsi, la composition
min6ralogique - des diff6rentes matrices s6dimentaires qui
constituent le remplissage - est influenc6e par des
6rosions acc6l6r6es dues ir des ph6nomdnes naturels
catastrophiques engendrds par des 6v6nements
exceptionnels (pluies torrentielles, glissements, ava-
lanches et m6me secousses sismiques comme lors de
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I'effondrement du porche).

o Phase I
Pendant le demier maximum glaciaire le niveau de
I'Oc6an Mondial s'est abaiss6 de 120 d 130 m.
(Sanlaville, 1998) ce qui ir produit un fort recul du trac6
littoral dans les r6gions ou la plate-forme continentale est
vaste et de faible pente. Bien entendu, dans cette
probldmatique il faudrait consid6rer la vitesse de la
descente du niveau marin et le volume des alluvions
atteignant localement la mer. Le recul marin a du
influencer de manidre trds importante la ligne littorale au
sud de la Turquie, la plate-forme continentale autour de la
baie d'Antalya est trds courte, elle se voit affect6e par la
grande profondeur des bassins d'Antalya (-2650 m) et de
Silicie (-430 m), et par la tranch6e de Finike ( 360m). A
quelques kilomdtres de la grotte d'Oktizini, en face de
I'actuelle ville d'Alanya, la plate-forme continentale
subside aujourd'hui d quelques - 78m, la surface exondde
se trouvait ir quelques 200km au large de la ligne c6tidre
actuelle !

De ce fait, il faut envisager un taux
pluviom6trique sp6cial aux environs d'Antalya
cons6quence de ph6nomdnes d'exposition (les valeurs
actuelles d Antalya avoisinent les 1051 mm/an d'aprds
Kuzucuoglu et Roberts, 1998), le tout comportant un
adoucissement climatique local par rapport aux r6gions
voisines. Ce microclimat comporte I'elargissement du
cycle v6g6tatif et le ddveloppement de la biomasse qui
favorise la pr6sence d'herbivores et, bien entendu,
I'installation des groupes humains de chasseurs-
cueilleurs.

D'aprds certains chercheurs (Blanchet et al.,
1998) la temp6rature au Moyen-Orient aurait chut6 de
6oC par rapport d l'actuelle. Les 6t6s 6taient frais et
relativement humides surtout sur les reliefs, les hivers
6taient sensiblement plus froids et plus faiblement arros6s,
avec des chutes de neige d assez basse altitude
(Kuzucuoglu et Roberts, 1998 op. cit.). Rappelons au
lecteur que la grotte devait se trouver d quelques 450-500
m au dessus du niveau de la mer, cons6quence de la
r6gression marine ! La cyclogendse m6diterran6enne d du
€tre affaibli par la pr6sence d'eaux plus froides. La
composition min6ralogique des unit6s XII e X indiquerait
un environnement relativement froid et sec qu'on associe
d la p6riode du maximum glaciaire; pour cette phase, la
r6gion d'Oki.izini pr6sentait des caract6ristiques
climatiques moins rigoureuses que les r6gions
avoisinantes

o Phase II
A partir de la strate IX etjusqu'd la VII, on constate des
caract6ristiques assez similaires mais avec une pr6sence
plus importante d'humidit6 conune t6moignent I'argile
bien d6cant6e de la strate VIII et I'argile compacte de
I'unit6 VII (stabilisation plus pression des s6diments). La
cyclogendse m6diterran6enne d du €tre favoris6e par la
pr6sence d'eaux plus chaudes. L'apport caillouteux mis
en place lors de la formation de la strate IX (cryoclastie)
et la charge d6tritique soulign6e en VII (thermoclastie)
signalent une p6riode de r6chauffement progressif qu'on
associe d la Warm Phase r6gional. L'ensemble du Proche
Orient va b6n6ficier de cette < am6lioration climatique ).



I'effet <<microclimab local est progressivement 6pur€.

r Phase III
L'am6lioration du Tardiglaciaire aurait d6but6 vers 14000
BP dans I'ouest de I'Anatolie (Sanlaville, 1998). La shate
VI-b correspond i une forte augmentation de I'humidit6
qui se caract6rise par la formation d'un s6diment
rougedte d'origine lat6ritique (Pawlikowski dans ce
m€me volume). Ces formations s6dimentaires de type
<< terra rossa >, sont propres au climat m6diterran6en. Les
aires m6diterran6ennes rnontrent des 6t6s secs et des
hivers temp6r6s, le ddveloppement des sols inplique une
d6calcification trds marqu6e des horizons sup6rieurs et la
formation d'un horizon inferieure calcique (B*). Une fois
que le contenu en carbonates est abaiss6, le pas suivant
dans l'6daphogendse est la d6cantation des argiles avec
pr6cipitation du complexe silico-feneux de manidre
irr6versible (< rub6faction >). Les caract6ristiques
fersialitiques 6tant acquises, ces sols peuvent €te trds
perdurables et ceci malgr6 les changements
environnementaux. C'est-i-dire, les conditions pour la
formation des sols latdritiques se sont 6tablis
ant6rieurement i la d6position de la terra rossa dans la
cavite (peut 6fte lors de la p6riode climatique pr6c6dente).
La matrice s6dimentaire constituant I'unit6 VIb s'est donc
form6e d I'ext6rieur de la cavit6, les datations
radiocarbone 6tablies pour cette couche proviennent de
mat6riel ligneux apport6 dans la cavit6 par I'homme; en
r6sum6, il existe un d6calage chronologique enfie le
mat6riel anthropique r6colt6 et la gendse de la matrice
s6dimentaire qui composera la strate.

Cette phase s6dimenaire doit Otre associ6e d une
formation stratifi6e mixte conportant : (i) un s6diment
soliflud qui arrive i partir de la chemin6e centale et des
microfissures du plafond de la cavitd (signalant d'un
versant i faible couverture arbor6e); et (ii) un apport
anthropique caract6ris6 par des couches cendreuses et
mat6riel arch6ologique; ce dernier, plus au moins en
place, en fonction de sa position dans la salle principale.
La chute de grands blocs r6sultant d'effondrements
tectoniques a eu cornme cons6quence la formation de
structures naturelles d'accueil oir se sont pr6serv6e une
s6rie d'unit6s de combustion (foyers lit6s) qui ont
ben6fici6 d'un mode de stabilisation moins chaotique que
le reste de la matrice. l,a g6om6trie et surtout la
pr6servation de ces unit6s de combustion se sont av6r6
une vdritable panac6e lors de l'6chantillonnage en
facilitant ainsi la conpr6hension radiom6trique de la
s6quence (voir L6pez Bay6n et a/. dans ce m€me
volume).

Vers la strate V (horizon avec forte charge
d6tritique) et jusqu'i la couche III, l'humidit6 semble
progressivement se stabiliser. ks strates sont charg6es
d'6l6ments d6tritiques proverumt de processus
cryoclastiques et des sols en epandage caract6ris6s par des
pincements et amincissements lenticulaires. D'aprds les
dates on se trouve i la fin du Bdlling au passage vers le
Dryas I.

r Phase IV
L'unit6 II €tant attribuee au Dryas II se caract6rise par la
prdsence d'6l6ments grossiers tris anguleux et par une

matrice s6dimentaire trds a6r6e.

o Phase V
Cette tendance, cryoclastique et sdche, est confirm6e par
la prdsence de cailloutis a6r6s en la2 et lal . La s6cheresse
dans un sddiment si a6r6 a permis la conservation des sols
i I'intdrieur de la cavit6 (faible drainage). La pr6sence de
graviers non roul6s au sornrnet de la sdquence Ia2 nous
renseigne sur la reprise du fonctionnement du systdme
autochtone par rapport i celui d'origine allochtone. La
strate Ial est poudreuse et anthropiquement remani6e.
Cette phase est attribu6e au Dryas Rdcent ou Dryas III.

o Phase VI
Du point de vue climatique et d'accord avec les datations,
on se touve dans I'holocdne; la matrice sddimentaire,
fortement anthropique, se caract6rise par la pr6sence de
fosses et s6pultures. Les niveaux pluviom6triques et les
temp6ratures sont similaires aux actuelles.

LE REMPLISSAGE ANTHROPIQ{IE

S6quence lithique et culturelle
Au travers des 6tudes actuellement men6es sur ce site, on
peut r6sumer en six phases les traces d'activit6s humaines.

r Phase I
Dans le premier ensembie (phase I), dat6 des environs de
16.560 B.P., les arrnatures i dos droit, souvent
appoint6es, et celles d dos l6gdrement anguleux sont
associ6es i des grattoirs sur lames et i quelques lames
tronqu6es. Cet outillage est bas6 sur la production de
supports laminaires extraits de nucleus bipolaires. La
chasse est alors essentiellement orient6e vers la chdwe et
le daim (voir L6pez Bay6n, op. cit.).

o Phase II
Aprds une intemrption de plus d'un millier d'arur6es,
I'activit6 humaine est i nouveau attest6e vers 15.460 B.P.
(phase II). Le chasseur 6quipe ses traits de triangles
allong6s et de lamelles i dos. Il se toume presque
exclusivement vers les ovicaprins - avec une nette
pr6ference pour la chdvre - (herbivores qui peuvent
s'adapter i une nutrition peu s6lective, v6g6taux ligaeux,
gramin6es) en n6gligeant les cervidds (nutrition d base de
feuilles et herbacdes humides). A priori, cette constatation
rentre en opposition avec le caractdre plus humide qui se
d6gage de la matrice s6dimentaire de la strate VIII
(formation de terra rossa). Cette incoh6rence semble
signaler un accroissement de I'aridit6 estivale qu'aurait
produit rm corportement s6lectif, celui-ci 6tant davantage
soulign6 par le caractdre saisonnier des abatages qui
s'6talent pr6ferentiellement tout au long de la p6riode
humide. Si I'on corpare avec le maximum glaciaire
(Phase I) avec dtablissement d'un microclimat local, cette
deuxidme phase se caractdriserait par la presence d'eaux
plus chaudes favorisant en hiver la cyclogendse
m6diterran6enne; par contre, en 6t6 (voir Iopez Bermddez
op. cit.) le taux d'€vaporation aurait augmentd suite i
I'hausse g6n6rale des terrpdratures et i la mise en
fonctionnement du systdme pr6f6rentielle de circulation
estivale (veine d'eau interm€diaire d'origine levantin,
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sensu Rodriguez, 1982 et Mateu Belles, 1984).

e Phase III
Aprds un hiatus inportant se d6veloppe, i partir
d'environs 13.200 BP, la phase III. On note dans les
depdts de cette p6riode de nombreux inll€chissements, ce
qui suggdre des possibilit6s de m6lange et permet peut-
€tre d'expliquer le caractdre rnixte de cet ensemble.
L'exploitation des nucleus est toujours bipolaire, les
supports servent i la production de lamelles i dos, de
lames i encoches multiples, de grattoirs sur lames, de
burins et de microlithes irr6guliers. Alors que la pr6sence
du daim et du ced notamment, indique une
diversification dans l'approvisionnement et un
accroissement de la v6g6tation, le tableau de chasse reste
malgr6 tout domin6 par les ovicaprins, mais avec une plus
grande pr6sence du mouton, ceci signalant un processus
progressif d'augmentation de I'humidit6.

o Phase fV
A la jonction avec I'ensemble suivant (phase IV), on
rernarque l'dmergence de productions artistiques ou
symboliques (assemblage de traits sur os et sur pierre,
repr6sentation d'animaux sur galets). Par ailleurs, de
brusques changements sont observ6s dans I'industrie
lithique. Les nucleus sont pour la plupart poly6driques et
parfois pyamidaux; les surfaces de d6bitage sont
multiples et souvent crois6es. Il en r6sulte de courtes
lames souvent irr6guli6res, utiles d la r6alisation de
microlithes. Oute ce changement technologique, ce
quatridme groupe, dat6 des environs de 12.200 B.P., est
caract6ris6 par la gdomdfrisation des armatures
microlithiques, par I'apparition de micrograttoirs et de
meules. Le cheptel chass6 se distingue par sa vari6t6 :
dairrl ovicaprins, chevreuil, cerf, sanglier, avec une large
pr6f6rence pour le mouton et le daim. On retrouve donc,
un environnement plus humide et bien plus forestier,
comme signalent les donn6es palynologiques (Barbier,
dans ce m€me volume), anthracologiques (Thiebault, dans
ce m€me volume) et arch6ozoologiques (L6pez Bay6n,
op. cit.).

o Phase V
Aprds une demidre intemrption dans I'occupation du site,
de nouvelles activit6s sont attest6es vers 9.500 B.P. Elles
sont signal6es principalement par des fosses incisant des
niveaux plus anciens.

o Phase VI
La cavit6 change de "statut" ; elle est devenue un lieu
s6pulcral, en relation probablement avec la stabilisation
du milieu et un changement dans les habitudes
d'installation (s6dentarisation). Quelques tessons de
c6ramique et un fragment de hache polie associ6s d une
industrie lithique m6lang6e indiquent d'ailleurs la
pr6sence de cultures n6olithiques. Ces niveaux sont
scell6s par une s6rie de s6pultures individuelles, peut-€tre
chalcolithiques (phase VI).

Faune et activit6s cyn6g6tiques

La << tendance n g6n6rale de 1'6volution faunique se trouve
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exag&6e par le pr6ldvement orient6 effectu6 par lhomme
tout au long de la s6quence (voir L6pez Bay6r1 op. cit.);
de la rn6rne manidre, les arrOts de s6dimentation donnent il
I'ensemble une inpression de saccade.

Les changements dans le spectre farmique
signalent une tendance proglressive et continue vers
I'augmentation de lhumidit6 et l'dtablissement d'un
paysage de parc (l6gd:rement arbor€). L'dvolution du
corportement cyn6g6tique, d la base visant la chdvre
(paysage montagneux), et dvoluant progressivement vers
une diversification avec le mouton (paysage de prairie) et
surtout les cervid6s (paysage de for6t ouverte), est i
mette en rapport avec cette tendance clirnatique mais
aussi avec un co[portement anthro'pique i caractdre
saisonnier dvoluant graduellement vers une plus grande
stabilisation. Du point de we techno-typologique, la
pr6sence, i la base, d'une technologie bipolaire produisant
des microgravettes semble 6tre en li6e i des activit6s
cyn6g6tiques en milieu ouvert. L'apparition progressive
dans la partie moyenne de la s6quence d'une technique
polyddrique associ6e i la production d'armatures
microlithiques, pourrait correspondre plut6t i de
nouvelles stratdgies d'acquisitiou du gibier en milieu plus
ferm6.

CONCLUSIONS

Le renplissage de la grotte d'Oktizini se conpose, aux
origines, d'agents autonomes et qui se combinent au
cenfre de la premidre salle :

L activit6 karstique interne,
2. effondrement du porche,
3. infrltrations i partir de la chemin6e.
4. occupations anthropiques

L'aire centrale a donc profit6 d'effets "a6riens"
(alt6ration par modification atmosph6rique) et
d'€coulement (reprise du ruissellement vers la plaine), qui
auraient rdgularis6 la g6om6trie des d6p6ts. Des agents
m6caniques - li6s aux creusements volum6triques de la
cavitd et aux modes de s6dimentation - s'y sont succ6d6s
en alternant avec les occupations humaines, 6galement
g6n6ratrices de d6p6ts. L'effondrement du porche a d0
avoir un effet certain sur la phase finale de s6dimentation
(moins d'apports ext6rieurs et effet de barrage emp6chant
l'6vacuation vers la plaine), provoquant la fermeture de la
terrasse, de telle sorte que de rares d6p6ts 6oliens purent
encore y p6n6trer de m6me que des s€diments poussi6reux
hansportds par les chdwes et les moutons.

La combinaison de ces differents apports
d6tritiques permet de comprendre ces modifications
rythmiques. Les d6p6ts allochtones, I'action du
ruissellement, I'apport dolien et les d6chets anthropiques
semblent avoir jou6 en concrurence selon les cas et les
circonstances (climat, intensit6 et nature des installations).
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MrcRoMoRpHor,ocy oF SELECTED sAMpLEs FRoM OxuzrNr cAvE

Paul Goldberg & Ofer Bar-Yosef

INTRODUCTION

The sediments and stratigraphy from Ofrizini Cave have
been previously described by Otte et al. (1995) and in
various chapters in this volume by Leotard et al., arrd
Pawlikowski,. 1o d[i5 shapter, we present a prdcis of our
recent field descriptions and observations, and supplement
them with micromorphological analyses of sanples
collected during the 1990, 1992, 1 995 and I 996 seasons.

METIIODS

Samples for micromorphological analysis (Table l) were
collected in the freld and irrpregnated with either epoxy or
polyester resin. The hardened blocks were sliced, and
processed into petrographic thin sections either at the
Geology Deparhenl Universite de Lidge, Harvard
University, and Spectrum Petrographics, Oregon. Thin
sections were examined with a Nikon Labophot polarizing
microscope in plane polarized (PPL) and cross polarized
light QCL). Nomenclature follows that of Bullock er c/.
(1985) and Coraty et al. (1989).

Several saryles were collected for mineralogical
analysis using FTIR spectometry at the Deparfrnent of
Structural Biology, Weizmann kutitute, Rehovot, Israel.
Sarrples were powdered and about 0.1 mg was pressed
into KBr pellets and run with a FTIR specfrometer from
the Midac Corporation, California, U.S.A. Details can be
found in Schiegl et al. (1996).

FIELD CIIARACTERISTICS AND DESCRIP-
TIONS

Overall, ttre Oktizini sediments are conprised of bright
reddish brown clay, limestone roof fall, and culturally
derived material, such as ashes, charcoal, and bone and
lithic debris (Table l). Two major lithostratigraphic units
were recognized and are evident in the fiel4 and the
boundary between both corresponds rougbly with the
contact between Layers VI and V. Units )(II tbrougb VI
are conprised predominantly of bright reddish clays that
axe punctuated with lenses or zones of charcoal-ricb,
clayen cultural sediments. The overlying Layers V
tbrough I are corryosed of browner, culturally rich clays
that are rich in cbarcoal. Incally, particularly near the top
(Layer II) there is an increase in angular stones derived
from roof fall (details are presented in Table 2). Thus, the
upper half of the profile e;rhibits much more of a
culnrraVanthropogeidc aspect to it, a conclusion also
reached by Pawlikowski (this volume) based on his
mineralogical investigations.

MICROMORPHOLOGY

Thin section observations of the major lithological units,
(i.e., ash-rich vs. clay rich), reveal similar
micromorphological signahres. The clayier units, for
exarrryle, typically consist of rounded aggregates of clay
with inclusions of quarE silt (Figures la, lb, lc). This
material, clearly is derived from the outside, representing
ultimately terra rossa soil cover. However, its aggregated
expression in thin sectioq including thin coatings of clay,
suggests that it was colluvially enplaced in its present
position. Alttrough some of the clay was transported
tbrough bedrockjoints ofthe cave roof(as envisioned by
Pawlikowski, this volume), a considerable volume must
have rolled into place from tlre entrance toward the rear of
the cave. In fact, tle apparent volurne of clay decreases
from a cone-like rnass at the entrance-way. Also, it should
be pointed out that thinly laminated clay or silt were not
observed in the reddish clayey units.

The ash-rich layers in thin section (Figures 2a,
2b, 3a,3b) are calcareous and tend to be enriched in
rounded clay aggregates. Furthermore, the ashes are fairly
massive, or at least show no layering or other internal
structural organization, and are generally impoverished in
charcoal. The heterogeneous character of most of the
ashes examined by us suggest that most of the ashes are
not the product of in situ burning, but rather the
accumulation of dumped materials.

Mineralogically, both the micromorphoJogical
and FTIR analyses show that the ashes are composed of
calcite without any traces of diagenetic modifications,
such as those found in other Mediterranean caves (e.g.,
Karkansas et al. 1999; Weiner et al. 1995) (Figures 2a
and 2b). These observations are supported by the fact that
snails from Layers I and 68 Sq. M6c (AH2l) maintain
their original aragonitic composition. Its presence
demonstates minimal chemical alteration at least from
these layers.

CIIRONOLOGY OF'TITT, DEPOSITS AND ITS
IMPLICATIONS

Fifty-nine radiocarbon dates were obtained from the
Ofuzini sedircnts and these are presented in Table 3 and
Figrre 4. The interesting aspects of these dates is not only
wbat they reveal about the cbronological development and
timing of occupation in the cave, but also other aspects of
site forrnation, such as artifact movement, as well as
reflections about palaeoenvironments. In Table 3 the dates
are arranged across the page according to location within
the site, rougbly from Sq. 18 in the eastern part of the site
(left part of table), successively westward, from K5

4 l



(center of table) to L5 (right part). The sanples were
collected during excavatiou ofthe various squares and the
archaeological horizons noted. In additioq adjacent to
each date is the inferred geological horizon (in bold) as
observed by the excavators, and the dates have been
sorted primarily according to their geological unit
designation. Evident in Table 3 is the fact that
stratigraphic gaps appear in the recordo which reflect not
only sanpling choices but periods when sediments do not
appear to have accumulated. These are indicated with
thick lines in Table 3. Such gaps appear between
archaeological layers 21 and 24 (Figure 4), which
corresponds to the contact between geological units VI
and VII. This distinctiveness of this contact is striking in
the field, and was both noted above and by Pawlikowski
(this volume).

Another gap appears in the sequence of dates
from the upper part of Square L5 where there is a
discordance between the dates, the archaeological level
and the geological unit. Many of these upper dates come
from archaeological layers and above, which correspond
to geological units Ia and Ib, post-date the Younger
Dryas, and thus belong to the early Holocene occupation
ofthe site by foragers. In any case, we have grouped units
Ia and Ib together (Table 2), since they are similar
lithologically. They also are characterized by excellent
preservation as indicated by the fact that the land snails
from these layers have kept their original aragonitic
conposition (determined by FTIR), and have not been
fransformed to calcite.

Aberrant dates in the upper part ofthe sequence
include the following:

l) GIF A 92389 and LV-1985 are bone dates that
possibly reflect a lack of suf;ficient amount of
collagen.
2) Gx 16283 is a sanrple combined from a 20 cm
thick unit, and homogenization of different aged
materials is not surprising over such a vertical
thickness.
3) ETH-8032 could easily point to intrusion by
bunowing (Stiner et al. 2001) or possibly the use of
older wood. ln any case, it should be kept in mind
Otat the upper parts are associated with heavy
occupation, so that human trarpling and
bioturbation are not surprising.

In addition, Figure 4 clearly shows that dates
obtained from bones (hollow symbols) tend to be younger
that charcoal dates in the lower levels (e.g., levels 25
through 30, but also that from Sq. L5/17) but are slightly

older than other dates in upper levels (e.g., level 5).
Explanations for these inegular dates likely involve

' diagenetic alterations (possibly for the tryper dates), and
movement or intrusion of younger materials into older
units. The occwrence of the latter bas been recently
docrrented for Hayonim Cave, in Israel (Stiner et cL
2001).

Finally, we note that Figrue 4 reveals only two
dates that fall within the raage of the Younger Dryas
interval. Whereas this could be related to issues of
sarryling, a realistic interpretation would be that the cave
was less occupied duing this time (see Pawlikourski this
volurne for an alternative viewpoint).
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Figure 1a.
Photomicrograph of sample 4, reddish brown sediment from Layer II (formerly Iallb). The heterogeneity of the sediment is
visible here, including the vertically oriented bone fragment in the upper right-hand part ofthe photograph. Plane polarized

light (PPL); width of field ca. 3.3 mm.

Figure lb.
Same as Figure 1a but in cross polarized light (XPL). The aggregated nature ofthe clays shows up better in this view, as does

the oriented clay around them. The presence of quartz silt - derived with the terra rossa but ultimately of aeolian origin - is
also more visible in this view. XPL: width of field ca. 3.3 mm.

Figure lc.
Detail offigure lb showing rounded nature ofindividual aggregates and the oriented clay around them. XPL; width ofview

ca. 1.6 mm.

Figure 2a.
Sample OK-92-7 from Layer Ia showing rounded tena rossa aggregates mixed within a mass of calcareous ash, also in

aggregated form. Such textures are indicative of dumping and not in silu buming. PPL; width of field ca. 3.3 mm.

Figure 2b.
Same as Figure 2a but in XPL. The bright, calcareous nature of the ashiness of this sample is more evident in this view, XPL;

width of field ca. 3.3 mm.

Figure 3a.
Sample I from Layer II. Although somewhat broken during transport, the heterogeneous nature of the sediment is visible

here as a mixture of reddish clay aggregates and lighter colored ash. PPL; width of field ca. 3.3 mm.

Figure 3b.
Same as figure 4a but in XPL. Rounded clay aggegates with oriented clay are visible, as the brighter colored, calcareous

matrix. The latter is in part due to the presence of recrystallized calcitic ash. XPL; width of field ca. 3.3 mm.
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Figure y'. Radiocarbon dates from Oktizini Cave (cf. Table 3).
Hollow symbols refer to dates obtained from bones. Arrows signiff gaps in the record (see text).

Samole No. Souare Depth AH Geo Laver
90-l
90-3
904

92-3 L5 39 t VIb
92-5 L5 325 ry
92-7 M5 237 Ib.l
92-8 M5 252 Ib.2

94-l M5a .355-365 l 8 Upper VI
94-3 N8a 350-358 l 8 VI?
944 M7b 367-375 l9 VI?
94-5 M6a 430440 26 VIII-D(

Table 1. List of samples used in micromorphological analyses from Okiizini Cave.
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Table 2. Summary of geological field characteristics of sediments from Section A, Oktiaini Cave.
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Uncal. Dato, Geol.
B.P.

- Glt€ur-Yveue, France
- KruogBr EntaDris€s, Catnbddge, USA

Zudcfi
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LY - Lowain. Belgium

OxA - Oxford. UK
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Sq"/Arch Laboratory
Lev. No.
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Lev.
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l b l
1b1

labl
1a2
1b1
lb l

f f i 4

msce
6r
6a
6a
6a

.$r. . . . . . . . . . . . .

2
2
3
3
4
4

f f i a

6a
6a
6a
6a
6b6b

6b
6b
6b
6b
6b
6b
7
7
I
I
E
8

EA 8/9

9/1 0I
1 0
1 t
l l
1 1
1 1

11t12

(b)=bone sample

Table 3, The verfical spread ofuncalibrated radiocarbon dates at Okiizini.
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LA GROTTE U'OTUZTNI : CHRONOLOGIE ET MODE DE
FONCTIONNEMENT D'[JN REMPLISSAGE.

(Analyse radiom6trique, rythme s6dimentaire et cycles climatiques).

Ignacio L6pez Bay6n, Jean-Marc L6otard, Metin Kartal et Pierre Noiret

INTRODUCTION

Il n'est pas necessaire de rappeler ici I'importance et la
variabilit6 des d6pdts de la grotte d'Oktizini. Cette
accumulation sedimentaire recdle une riche
documentation anthropique associ6e d des grandes
quantit6s d'ossements - bien conserv6s - et d de nombreux
charbons. Cet ensemble de ressources autorisent de
nombreuses datations qui restituent une structure
s6quentielle pr6cise. Paralldlement, ces datations
permettront la mise d l'6preuve de la m6thodologie du
point de vue de l'6chantillonnage, dumodus operandi des
datations elles-m€mes. Cela permettra d'arriver d une
interpr6tation en relation avec les passages culturels et les
cycles s6dimentaires.

L'€chelonnement de datations ir des p6riodes
diff6rentes, r6alis6 par des 6quipes de recherche
distinctes, utilisant des mat6riaux h6t6rogdnes, des
laboratoires et des modes de datation divers est une autre
potentialit6 d'Okiizini en matidre de chronologie absolue.

De I'ensemble des r6sultats ressortaient d la fois
une apparence de continuit6, mais aussi des grandes
variations invitant d un examen plus pouss6 des r6sultats;
ceci est I'objectifde notre article.

ANALYSES RADIOMETRIQUES

Diverses formes de corr6lation entre le d6roulement du
"tenps radiom6nique" et les ph6nomdnes s6dimentaires
ont 6t6 tent6es A Okfizini (voir L6pez Bayon et a/., dans
ce m6me volume). Lors de ces essais on a pu distinguer
soit des "paliers" - conespondant ir des absences de
s6diments par arr6ts, troncatures ou lessivages
s6dimentaires -. soit des diff6rences d'inclinaison dans la
g6om6trie des courbes de corr6lation signalant des
diff6rences de vitesse dans le r6gime s6dimentaire. La
signification de telles in6gularit6s est compldtement
differente selon la position qu'elles occupent dans leur
contexte respectif. Par exemple, on peut expliquer
d'apparentes "cassures" observ6es au sein du
d6veloppement technique (passage du Pal6olithique
superieur vers I'Epipal6olithique) ou, inversement,
expliquer certaines "lenteurs" propres i des p6riodes
particulidres.

Le tableau I donne la liste complite des
datations Cl4 disponibles pour le site, tous niveaux

compris. Ces r6sultats sont issus i la fois de nos
campagnes de fouilles, mais aussi d'articles publi6s par
les chercheurs pr6c6dents (Albrecht, l99l). Le tableau
pr6sente dans sa premidre colonne la profondeur moyenne
de l'dchantillon, ce chiffte correspond aux unitds
arbitraires (AH) bases du systdme de fouilles mis en place
par Yalcrnkaya (voir Yalcrnkaya et sl. dans ce m€me
volume). La deuxidme colonne rappelle le carr6 de
provenance de 1'6chantillon. La troisidme colonne signale
la sfate, voir horizon g6ologique (GH), oir l'6chantillon
se place. La quatridme colonne exprime le type de
mat6riaux 6chantillonn6. La colonne suivante comporte la
datation non calibr6e B.P. avec leur o. Les sixidme et
septidme colonnes pr6sentent les r6sultats calibrds B.C.
(Stuiver et al. 1998) avec leur 6tendue sup6rieure et
inferieure, la colonne suivante exprime en%o le niveau de
fiabilit6 obtenu pour cette date. Les trois colonnes
suivantes r6pdtent I'information mais cette fois d partir
d'un double o. La colonne suivante correspond au code
du laboratoire otr les 6chantillons furent fiait6s. Ensuite
nous trouvons I'attribution climatique de la date
(Sanlaville P., 1998; Tchernov E., 1998). Les trois
demidres colornes expriment la date calibr6e BC i un o
mais avec le deuxidme niveau de fiabilit6 (enYo).

Tous les g6n6rateurs d'incoh6rence d6cel6s dans
I'ensemble des datations ont 6t6 isol6s un A un.
L'ensemble des donn6es peut ehe analys6 i I'aide de
quelques graphiques mettant en 6vidence un certain
nombre de probldmes particuliers, il s'agit d'un patient
travail de critique ayant pour but d'obtenir une courbe
chronologique la plus aseptique possible.

Graphique la : Ensemble des datations ordonn6es en
fonction de leur profondeur.

Les 6l6ments pris en conpte dans l'6laboration de ce
graphique concernent la totalit6 des datations calibr6es
(BC) r6alis6es sur charbon et os, par les 6quipes turco-
allemande et turco-belge. Les deux profils 6tudi6s ces
dernidres ann6es sont pris en cornpte, les dates sont
pr6sentdes en fonction de leur profondeur. Les
incoh€rences sont 6videntes, elles sont graphiquement
exprim6es par une courbe en dents de scie. Les raisons
probables de ces incoh6rences correspondent soit aux
relations g€om€triques fuarfois irrpossibles d ddterminer),
soit i la localisation des pr€ldvements et au type de



mat6riel dat6 (os ou charbon), ou enfin aux d6calages
m6thodologiques cons6quence des diff6rents laboratoires
charg6s de la r€alisation des datations. ks deux seules
informations s0res obtenues d partir de I'observation de ce
graphique sont primo la confirmation que les deux profils
ne pr6sentent pas de conportement de d6position
similaire et secundo l'absence de waie sub-horizontalitd
des couches lors de leur d6position et formation. Ceci
confirme que la m6thode de fouille s6lectionn€e par les
directeurs du projet (d6capages arbitraires de l0 cm
pour des carr6s de 50x50 cm appel6s horizons
arch6ologiques : AH) est trds loin d'6tre la plus apte pour
mener i bien l'6tude.

Graphique lb : Ensemble des datations
ordonn6es en fonction de leur appartenance i un
cycle s6dimentaire.

Les 6l6ments pris en compte dans l'6laboration de ce
graphique concernent la totalit6 des datations calibr6es
(BC) r6alis6es sur charbon et os par les 6quipes turco-
allemande et turco-belge. Les deux profils sont pris en
conpte, les dates sont ordonn6es en fonction de leur
appartenance i un horizon g6ologique (GH). L'horizon
g6ologique 6tant d6fini comme une unit6 i volume non
arbitraire constitu6e par une m6me matrice sddimentaire.
Etant donn6 le systdme de fouilles employ6 par les
directeurs du projet, (d6capages arbitaires de l0 cm),
plusieurs horizons artificiels incongrus se sont
m6thodologiquement mis en place, ceux-ci sont constitu6s
d'univers de d6position s6dimentaire diff6rents. Des
n6gatifs de fosses et leur remplissage envahissent de
nombreuses fois ces d6capages arbifraires, dans ces
circonstances les directeurs du projet ont d6cid6 - afin de
compliquer davantage la chose - de garder le sous-carr6
cornme unitd de travail. En r6sum6, I'unit€ arbinaire AH
est constitu6e d'un "micmac" incroyable of peuvent se
reftouver m6lang6s des 6cofacts appartenant d des
moments chronologiques tds differents.

Au terme d'un examen critique mettrant en
relation la position g6om6tique des dates et les unit6s
s6dimentaires telles qu'elles nous 6taient encore
perceptibles, nous avons pu 6tablir le pr6sent graphique.
La courbe obtenue est moins 6dent6e que la pr6c6dente.
Les attributions en horizons gdologiques (GH) semblent
mieux fonctionner que les attributions en AH. Les
incoh6rences restent quand m6me frds 6videntes: les
relations gdom6triques entre les deux profils, la
localisation des pr6ldvements, le tlpe de matdriel dat6 (os
ou charbon), et les d€calages mdthodologiques resultant
de differences m6thodologiques propres aux divers
laboratoires charg6s de la r6alisation des datations sont
des facteurs li6s au facids dent6 de la courbe.

Graphiques 2aet2b

Nous poursuivons - toujours en datation calibr6e - la
d6marche de nettoyage des datations. Nous avons s6par6
les datations en fonction de leur profil de provenance
6tant donn6 que la g6om6trie des d6pdts n'est pas
waiment sub-horizontale. Dans une premidre 6tape , nous
avons dispos6 les datations en fonction de leur cycle

g6ologique (GH) proc6d6 qui s'est aver| payant
auparavant (voir graphiques 2a et 2b). Si on con{tiue ces
deux graphiques on peut constater I'existence d'une plus
grande homog6n6it6 dans le profil secondaire que dans le
principal, celle-ci est d0 d une plus grande perturbation
des niveaux sup6rieurs en couche principale, ce
d€rdglement d6coule principalement de I'activit6
anthropique (fosses, remblais et rerrplissages). L'image
obtenue dans le graphique 2b est frds r6gulidre, surtout i
la base de la s6quence ; cette s6rie inf6rieure fut
6chantillonn6e par I'un de nous en des endroits choisis de
la cavit6 of aucune perhubafion n'avait alt6r6 les dep6ts.
Ces datations ont pu €tre r6alis6es selon une g6om6trie
verticale, veillant i dchantillonner d I'int6rieur des cycles
sddimentaires, mais aussi au contact enne l'unit6 VIb et
VII oir se produit un 6v6nement d'6rosion s6dimentaire.
Le. but de cette sdrie 6tant d'appr6cier finement les
corr6lations ente l'6volution arch6ologique, sddimentaire
et chronologique. Les 6chantillons compos6s de charbon
de bois furent r6colt6s par flottation et confr6l6s du d6but
i la fin par les arch6ologues eux-m€mes. Notre but
principal 6tait d'6viter la probl6matique pos6e par les AH,
mais en m€me temps de pouvoir suivre le rythme
s6dimentaire des GH ld oir ils 6taient suffisamment dilat6s
pour y pr6lever deux, voire trois, 6chantillons verticaux.
Cette s6rie d'6chantillons fut compl6t6e par 8 6chantillons
r€colt6s en coupe principale partant du point de connexion
avec la s6rie ant6rieure (GH VII) et allant jusqu'i la base
de la s6quence. Les pr6rogatives d'6chantillonnage 6tant
plus sfiictes afin d'6viter toute contamination avec les
carr6s K6a et K6b, qui d'aprds nous 6taient partiellement
contamin€es par le remblai des fouilles de Kiikten. Bien
que le graphique 2b satisfasse nos expectatives, le
graphique 2a montre d sa base une morphologie trop
saccad6e qui ne r6pond pas i I'homog6n6it6 attendue.

Graphiques 3a,3br 3c et 3d

Dans ces circonstances, nous avons d6cid6 de mettre en
valeur les prdrogatives concemant ces 2 s6ries via leur
reprdsentation graphique. Nous avons r6alis6 des
graphiques pour les deux profils en tenant corrpte du
mat6riel dat6 (os ou charbon) et en contrastant i nouveau
le comportement en fonction des cycles s6dimentaires
(GH), Afin d'exploiter au maximum ces images, nous
avons signal6 6galement le code du laboratoire ou les
6chantillons furent trait6s.

La premidre information importante provient de
la base du graphique 3a, I'homog6n6it6 de
l'dchantillonnage r6alis6 i la base confirmant ainsi nos
expectatives. Cette harmonie est artifi ciellement soulign6e
parce que la s6lection fut r€alis6e avec soin sur un m€me
carr6 et par le traitement de ces diff6rents cornposants par
un seul et m€me laboratoire. Ainsi, I'usage du syst€me de
profondeurs (non arbitraires, bien entendu !) peut s'av6rer
payant si on pr6ldve sur une zone bien d6limit6e et non
contamin6e. La partie sommitale de ce graphique prdsente
de nombreuses saccades r6sultant d'un 6chantillonnage
grossier et de la participation de nombreux laboratoires.
La partie supdrieure du graphique 3a pr6sente une certaine
in6gularit€ expliqu6e par des 6chantillons r6colt6s dans
des unit6s perturb6es par la fosse lbl. ks datations



r6alis€es par l'6quipe turco-allemande ne doivent donc
pas €tre exclues, n6anmoins la position r6elle des
6chantillons semble affect€e par une mauvaise
compr6hension (ou lecture) de la s6quence. Ceci 6tant dff
au caractdre des fouilles i ce moment-li, il s'agissait en
effet de la premidre phase de travail dans la cavitd et les
chercheurs utilisaient un systdme de sondage (test-pit) sur
une seule colonne qui fut malheureusement placde dans le
pire endroit du profrl principal (L5d) sans recul possible
pow I'observation des grandes stuctures et tendances
s6dimentaires. En outre, il faut signaler que de petites
secousses ou incoh6rences se produisent aussi quand on
compare les donn6es radiom6triques des fouilles
d'Ankara-Tubingen avec les datations d'Ankara-Harvard.
Ces demidres provenant du laboratoire RT semblent
affectees d'un l6ger vieillissement par rapport aux dates
HD et ETH.

Les graphiques faisant r6f6rence au profrl
secondaire sont beaucoup plus nets et r6guliers, charg6s
d'homog6n6it6 par la coh6rence de leur r6colte,
n6anmoins ils signalent I'existence d'un certain
rajeunissement des dates r6alis6es en RT par rapport d
l'6chantillonnage tait6 i Oxford. Le graphique 3b obtenu
par un 6chantillonnage plus pr6cis (s6rie V-VI / VIII-IX)
pendant lequel on exclue toute possibilit6 de
contamination d'une unit6 stratigraphique vers une autre,
par une r6colte pr6cise.

Les graphiques 3c et 3d correspond€nt aux
datations r6alis6es sw os, les r6sultats obtenus ont 6t6
calibr6s BC. Un grand probldme mdthodologique se pose
avec cette s6rie. En premier lieu, I'ensemble des datations
provenant des laboratoires de Louvain-la-Neuve et Gif-
sur-Yvette ont 6t6 r6alis€es par la m6thode haditionnelle,
i partir d'une masse d'ossements avoisinants les 200-300
g. Ce procdd6 d'6chantilloruage fut r6alis6 de fagon
inconfr6lable sans tenir compte de l'avis des
arch6ozoologues en charge de l'6tude du mat6riel osseux.
Au depart, les premiers biais se produisent par le m6lange
des couches r6sultant de l'usage d'unit€s arbitraires; en
suite par le pr6ldvement d'ossements dans l'ensemble
d'esquilles non identifiables, c'est d dire de pidces trds
fragmentees de petite taille, ce qui enfiaine une
augmentation exponentielle de la possibilit6 de
contamination. A titre d'exemple, signalons que dans le
profil principal les datations r€alis6es pour les unit6s X,
XI et XI-XII ont pu 6tre rajeunies par des fragments
osseux provenant du remblai de Kdkten. En r6sum6,
I'ensemble des datations r6alis6es slu os pr6sente un
ftible int€r€t scientifique par leur incoh6rence
mdthodologique. Une grande partie des perturbations
retrouv6es dans les graphiques la et lb r6sultant de ce
probldme.

Graphique 4a,4b,4c et 4d

Le graphique 4a correspond aux dates r6alis6es sur
charbon qui peuvent 6tre consid6r6es cornme
techniquement correcies dans leur dchantillonnage
comme dans leu traitement. 1'uaslsghnge enfie les deux
profils fut facilement r6alis6 grAce aux donndes obtenues
lors de l'dcbantillonnage aseptique (1992-93). Le
graphique 4b correspond aux dates r6alisees sur os. Le

graphique 4c (l o) pr6sente une superposition des deux
images prdc€dentes. On rernarque que la s6rie
d'ossements ne s'adapte que trds partiellement i la
tendance exprim6e par la courbe de charbon. A la base de
la s6quence, les ossements ont tendance i rajeunir
contrairement au sorunet. Dans la zone moyenne, ld oir le
rythme s6dimentaire s'accentue les dates sur os semblent
correspondre de manidre plus ad6quate i la s6quence sur
charbon. Mis d part le probldme des esquilles, on atteste la
s6quelle de < I'effet plateau C14 > dans cette partie de la
coupe. L'id6e pr6alable d la r6alisation du graphique 4d
6tait de nuancer le d6calage en utilisant un double o, les
r6sultats demeurent trds similaires. Il s'avdre 6vident que
les datations sur charbon sont plus pertinentes.

Graphique 5a, 5b, 5c et 5d

N6anmoins la fiabilit6 en ce qui concerne le
positionnement exact des pr6ldvements de la premidre
carpagne de fouilles (sondage Albrecht-Yalcmkaya) et /
or) leur attribution i une couche g6ologique nous incite d
revoir les composantes de ce graphique en 6liminant
toutes les datations collect6es lors de la premidre
campagne (dates en losanges). Tout au long de la phase
de critique des datations r6alis6es on a constat6 une
tendance au rajeunissement des 6chantillons provenant de
RT (aussi en losanges). Afin de cl6turer cette phase de
critique et de s6lection de datations nous avons decid6
d'6liminer les deux 6chantillons techniquement valables
trait6s par RT-Lab. La r6sultante de cette s6lection
(graphique 5a, 5b et 5c 6l6ments en noir) pr6sente seule
des 6chantillons provenant du laboratoire OxA. Le
graphique 5a montre le rytlune s6dimentaire de
I'ensemble de la s6quence d'Oktizini avec appariement
des deux profils. La corrdlation avec les datations,
s6lecfionn6es et calibr6es (1 o, en utilisant le o/o de
frabilitd le plus 6lev€) manifeste une s6rie d'irr6gularit6s
frds nettes. Ces cassures dans la courbe apparaissent dans
la s6dimentation et correspondent d des paliers ou
"hiatus". Elles sont indiqu6es par les bandes noires. La
transition ente la couche VII et VIb qui corncide avec le
passage de la Warm Phase vers le Bdlling se caract6rise
par une phase d'arr6t s6dimentaire. La reprise
s6dimentaire a lieu de fagon trds violente, la couche VII
va se voir racl6e dans son sommet par les sddiments
conformant l'unitd VIb. Ainsi, la base de la mafrice
s6dimentaire VIb se charge de charbons provenant d'un
horizon stabilis6 ant6rieurement.

Trois hypothdses sont envisageables :

a) la premidre hlpothdse, la plus commode,
signalerait une petite phase d'arr€t s6dimentaire
(300-400 ans) a l'int6rieur du cycle VI - au
passage ente VIb sensu stricto et VI a-b -
exprim6e par la bande i coloration verte.
b) la deuxidme hypothdse signalerait un 6norme
hiatus s6dimentaire d'environ 2000 ans ente la
phase VII et la phase VI a-b. Cette hypothdse
inplique la perturbation interne des frois
dchantillons infdrieurs (VIb, VIb et VIb-VII), ce
qui semble exclu 6tant donn6 le mode et la
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g6om6rie dans la s6dimentation.
c) une troisidme hlpothdse signalerait un
vieillissement des 3 6chantillons iaf6rieurs qui se
chargent en matidre provenant du VII lors du
processus drosif de mise en place de I'unit6 VIb.

Afin de conf6ler la pertinence de ces trois
hlpothdses et I'inlluence du calibrage sur la s6rie
aseptis6e nous avons refait le graphique pr6c6dente en
datation non calibr6e BP (graphique 5b). L'usage de ce
systdme rend les deux premidres hlpothdses obsoldtes en
nuangant la troisidme. En ce qui fait r6f6rence d la
premidre hypothdse, la petite phase d'arr€t s6dimentaire i
I'int6rieur de VIb semble disparaitre. En ce qui concerne
la deuxidme hlpothdse, I'hiatus se r6duit de moiti6 et seul
l'6chantillon VIb-VII serait affectd d'une perturbation.
Ceci viendrait en appui des postulats 6tablis pour la
roisidme hypothdse mais nous ne devons pas exclure
I'influence du ph6nomdne de "plateau-C14" qui se produit
au d6but de la p6riode Btilling. Nous reviendrons sur ce
dernier point.

Etant donn6 ces circonstances nous nous sommes
pos6 la question suivante: quelle serait le comportement
de la s6rie en datations calibr6es si I'on travaille avec un
double o en augmentant ainsi le pourcentage de fiabilit6 ?
Pour dorurer r6ponse ir cette question nous avons €labor6
le graphique 5c. La dilatation des 6carts (date inf6rieure -
date sup6rieure) produit un amincissement voire la
disparition des hiatus. Un seul des trois hiatus repr6sent6s
dans le graphique 6 reste 6vident, celui correspondant i la
phase Allertid. L'hiatus inferieur, entre les dchantillons X
et VII-IX s'amincit tellement qu'il finit par disparaihe
(dates VIII-IX inf : 17.300 - date X sup: 16.900).
L'hiatus interm6diaire est rendu d 0 (dates VIb:14.500 -
date vlb: 14.500).

Le graphique 5d pr6sente la s6riation de
l'6chantillon aseptis6 des dates calibr6es sur un o (en
noir). Cette fois ci, nous ajoutons, li of cela s'avdre
pertinent, une nouvelle donnde qui concerne les
6chantillons ayant pr6sent6 2 niveaux de fiabilitd. Le
niveau de fiabilit6 le moins 6lev6 est repr6sent6 n partir
des niangles. En tenant compte des donn6es inf6rieures
(triangles) nous attestons un vieillissement de la courbe et
une confirmation du r6sultat obtenu pour la courbe non
calibr6e (voir graphique 5b). Les bilans de fiabilit€ pour
les differents 6chantillons sont signal6s en tableau l.

Graphique 6a et 6b

Ce graphique prdsente - depuis traitement, critique et
aseptisation - en datation BC (l o) la tendance finale et
d6frnitive de I'ensemble des datations r6alis6es sur le site
d'Olirizini. Le choix des niveaux de frabilit6 pour
certaines dates situ6es A I'intdrieur du plateau C 14
r6pondent au tlpe d'6chantillonnage r6alis6 et d la
g6ometrie lenticulaire et stabilisde des unit6s de
combustion pr€sentes en coupe secondaire dans l'unit6
VI. Ces aires de combustion ayant b6n6fici6 d'une bonne
pr6servation due i des ph6nomdnes g6otectoniques (chute
de blocs) ont inlluenc6 la distribution spatiale des
activit6s. Ces blocs effondr6s ont conformd une structure
prot6g6e qui a b6n6fici6 d'un tir d'air i travers la

chemin6e sifu6e au csntre de la salle. Cette structure n'est
qu'un << barbecue > accidentellernent 6rig6 mais utilis6 en
r6currence par les diff6rents groupes humains s'€tant
install6s dans la cavit6. Les figures I et 2 prdsentent le
positionnement sur coupe des dchantillons Cl4 aseptisds.

Graphique TaetTb

Le graphique 7a repr6sente ie point de depart, c'est i dire
I'ensemble des dates obtenues, la ligne noire correspond i
la moyenne mobile de la s6quence. Le graphique 7b
repr6sente la fin du taitement, c'est i dire la courbe
aseptisde et d6finitive, la moyenne mobile (en noir) est
non saccad6e mais pr6sente des inflexions, changements
de vitesse et paliers qui correspondent d des variations
dans le rythme s6dimentaire. Sur la barre d'ordonn6es, on
rehouve I'attribution chronoclimatique des diff6rents
states par rapport d sa corrposante ddtritique et
s6dimentaire.

DISCUSSIONS: Conment et oi se place notre
s6rie ?

o Corr6lation avec lacs et glaciers

Le lecteur nous permetta de r6aliser une incise sur la
pertinence d'extapolation de quelques donndes faisant
rdf6rence aux variations de niveau pour I'ensemble des
lacs et glaciers anatoliens qui jusqu'i prdsent s'avdrent
trop chaotiques. A notre avis ces informations top
g6n6rales ne doivent pas €tre prises en corpte de nranidre
Eds stricte. Pour l'6tude de la r6gion d'Antalaya, seuls les
glaciers d'Ai Dag et de Bey Dagorne nous semblent
rentrer dans une probldmatique radiom6trique et
g6ographique associable A Okiizini. Jusqu'i pr6sent ces
sites n'ont pas 6t6 6tudi6s par note colldgue C.
Kuzucuoflu. A notre humble avis, si nous tenons corpte
des isohydtes 6tablis par la Direction G6n6rale des
Services Ruraux du Ministdre de I'Agriculture turque
(une carte pluviomdtrique l€gdrement rnodifi6e a 6t6
publi6e par Kuzucuollu et Roberts, op. cit.) ces stations
sont les seules qui rentrent dans la probl€matigue du site
d'Okiizini. Nous sommes d'accord avec P. Sanlaville
(1998) sur l'influence de I'effet r6servoir (vieillissement)
et de la recristallisation (rajeunissement) sur les datations
des coquilles. De plus, nous insistons sur les particularit€s
r6gionales de la r6gion de la baie d'Antalya qui i notre
avis 6liminent toute conparaison directe avec les lacs de
Van, Tuz gitlti (plus haut niveau vers 20-17.000) et
Aksehir, Burdw (plus haut niveau avant 21.000). On
s'accorde avec Kuzucuoflu et Roberb sur l'6norme
variation des cbronologies en fonction du bassin sur
lequel on travaille, c'est pour ceci que I'on a d€cid6
d'exclure toute analyse comparative avec les registres
lacusbes. < ... Il parait en outre assez dfficile de prdciser
I'evolution des tempdratures et des prdcipitations en se
rdfdrant uniquement auxfluctuations des niveaux de lac.
Le total annuel de prdcipitations n'est qu'un aspect des
focteurs climatiques qui riglent les rapports entre le
climat et le bilan hydrologique d'un plan d'eau. >>
(Magny, 1995). la repanition saisonnidre des
prdcipitations et I'effet des tenpr€rahres semblent
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d6terminants. La participation des v6g6taux au cont6le
du niveau hydrique d'un bassin est primordiale grAce i
I'action d'dvapotranspiration, celle-ci - d'influence
capitale - est directement proportionnelle au taux et au
type de couverhre v6g6tale et arbor6e pr6sent. Les taux
d'6vapofianspiration n'6tant pas les m6mes dans une for€t
mixte (coniGres et arbres i feuilles caduques) que dans
une for6t de pins. La composante phytog6ographique de
la p6ninsule anatolienne est hds vari6e mais elle s'adapte
bien aux analyses par son cantonnement dans I'espace.
Dans ce sens il faut constater que la v6g6tation eu-
m6diterran6enne associable A la r6gion voisine d'Okiizini,
n'a pas la m€me aptitude 6vapotranspirative que les for€ts
denses d'altitude que 1'on frouve autour d'Ak Dag et Bey
Daglari. Cette difference est accrue par rapport d la for6t
de feuillus caducifoli6es que I'on peut trouver aux
environs du lac de Van et des glaciers de Monzw Dag et
Bingiil Dag. Les variations v6g6tatives sont la
cons6quence de plusieurs facteurs: la descente de la
timberline (limite sup6rieure de la for€t), I'arrivage
d'espdces pionnidres, la recomposition des sols, la
variation des conditions estivales (comme par exemple la
prdsence ou absence d'6t6s indiens avec I'important
€largissement ou r6tr6cissement du cycle v6g6tatif). Tout
cet ensemble de quotients a du influencer de manidre
indispensable le comportement des diffdrents bassins tout
au long du d6veloppement du Tardiglaciaire; la sdquelle
de leurs agissements rendent les estimations quantitatives
trds hasardeuses. Dans l'6tat actuel de nos connaissances
les informations chronologiques < glacio-lacunaires >
doivent 6tre consid6r6es avec pr6caution et seulement du
point de we qualitatif.

. Le problime des plateaux

Trois plateaux Cl4 existent dans le Tardiglaciare, ils se
situent respectivement vers 12.700, 10.000 et 9.500 B.P.
Ces plateaux t6moignent d'une forte chute de C14
r6siduelle dans I'atmosphdre, la cons6quence 6tant le
rajeunissement des dates des couches inf6rieures et en
m6me temps un vieillissement des dates des couches
superieures.

Le premier plateau se place au d6but de la phase
Biilling, ce qui correspond d la strate VIb d'Okiizini, la
variabilit6 exprim6e par les graphiques 5a, 5b et 5c
r6pond d cette probl6matique, la g6om6trie et I'aspect
s6quentielle du remplissage de I'unit6 de combustion
install6e dans le profil lat6ral ont permis l'dlaboration de
datations AMS extr€mement pr6cises, le caractdre s€ri6 et
vertical de l'6chantillonnage acquiesce la sdlection des
niveaux de frabilit6.

Les plateaux suivants se situent d la transition
Younger Dryas / Holocine (10.000 BP) et au milieu du
Pr6bor6al (9.500 BP), cette premidre pdriode n'est pas
enregist6e dans notre remplissage tandis que le deuxidme
intervalle d€choit de daadon f6ale.

. Les changements du forgage

La p6riodisation climatique de la s6quence d'Oktizini
semble de fagon assez coh6rente s'accorder avec I'image

d'une colline i deux versants climatiques. Ia premidre
periode engloberait la presque totalit6 des dep6ts (unit6s
XII i Ial) et serait caract6risde par un forgage oc6anique
avec forte influence globale de la ddglaciation et des pics
attribuables au MWP Ia et MWP Ib. L'episode du Dryas
R6cent serait consdquence d'un morcellement dans la
circulation thermohaline (Rodriguez, I 982), I'excds d'eau
douce provenant de la fonte des glacierq aurait eu comme
cons6quence une baisse brutale de la densit6 de I'eau de
mer. Le deuxidme versant post6rieur A 6.000 cal. BC
t6moignerait d'un forgage orbital caract6ris6 par une lente
d€rive vers le refroidissement, le remplissage sommital
(unit6s 01, 02, 03, 04, 05 et Ibl) serait en lien avec ce
versant, il est caract6ris6 par un faible renplissage qui
cornciderait avec la p6riode des premiers d6versements
d'eau chaude et sal6e dans la mer de Marmara. la
cons6quence g6n6rale 6tant une plus faible influence
marine. La stabilisation de la ligne c6tidre 6limine
progressivement les secousses produites ant6rieurement
par l'emprise des pluies de convection sur la baie
d'Antalya (diff6rences de temp6rature cons6quence de
leur distribution verticale, bilan eaux de surface / eaux
profondes) en fonction de la faible longueur de sa plate-
forme continentale et I'orographie marine du bassin
d'Antalya, de la tanch6e de Finike et du bassin de
Rhodes, -2650, -3050, et - 4436 respectivement (voir
L6pezBay6net al. dans ce m6me volume).

o L'activit6 g6ologique et s6dimentaire

L'activit6 de cette grotte se compose, aux origines,
d'agents autonomes qui se combinent au centre de la
premidre salle :

o acfivit6 karstique interne,
o effondrement du porche,
o infiltrations d partir de la chemin6e, et
. apports antlropiques

Les trois premiers ph6nomdnes semblent €fre en
lien direct avec le forgage oc€anique, l'6volution et
I'influence de celui-ci n'6tant ni lin6aire ni progressif.

L'aire centrale de la cavit6 a donc profit6 d'effets
"a6riens" (alt6ration par modification atrnosphdrique) et
fluviatiles (reprise du ruissellement vers la plaine), qui
auraient r6gularis6 la g6om6trie des d6p6ts. Des agents
m6caniques li6s aux creusements volumdriques de la
cavit6 et des modes s6dimentaires s'y sont succ€d6s,
altemant avec les occupations humaines, 6galement
g6n6ratrices de d6pots. L'effondrement du porche a d0
avoir un effet certain sur la phase finale de s6dimentation
(moins d'apports ext6rieurs et effet de barrage enp€chant
l'6vacuation vers la plaine), provoquant la fermeture de la
terrasse, de telle sorte que de rares dep6ts 6oliens purent
encore y p6n6trer (avec les chdwes et les moutons !).
Seule la combinaison de ces diff6rents apports d6tritiques
p€rmet de comprendre ces modifications rythmiques. Les
d6p6ts fluviatiles, 6oliens et anthropiques semblent avoir
jou6 en concrurence selon les cas et les circonstances
(climat, intensit6 et nature des installations).



Les phases culturelles: rapport aux dates, cycles

climatiques et remplissage.

Sont rapport€es ici les phases culhrelles exprim6es en
relation aux rythmes sddimentaires et s6quences
climatiques r6gionales (voir figs. 3 et 4).

(l) La phase I voit une masse s6dimentaire se methe
en place rapidement. Maximum Glacial.
(2) La phase II dwe trds longtemps, mais correspond i
un d6p6t de puissance moyenne, associ6 probablement
i une augmentation faible de lhumidit6. Warm Phase.
(3) La phase III montre, i sa base, une plus faible
occupation par ltomme, con6l6e i une forte
sddimentation naturelle pendant une courte p6riode.
Celle-ci est waisemblablement attribude i un r6gime
pluvial plus important s'exprimant via un important
d6p6t de terra rossa. Bdlling.
(a) En phase fV, un apport s6dimentaire irrportant se
manifeste de nouveau. avec cette fois-ci une intense
installation humaine. La pr6sence d'une terra rossa
moins "d6cant6e", ftds brundhe, souligne I'irnportance
des apports anthropiques. Biilling / Older Dryas
(5) La phase V se caract6rise par des bouleversements
li6s i des d6p6ts de cailloutis et A une stabilisation de
I'humidit6. Younger Dryas.
(6) La phase VI, conespond aux p6riodes n6olithique
et chalcolithique, caract6ris6es par une nouvelle
stabilisation de I'apport s6dimentaire. Les occupations
viennent creuser les d6p6ts sous-jacents pendant que
lapport naturel va avoir tendance i s'annuler.
Holocdne.

CONCLUSIONS

Au-deli de la seule s6quence d'Okiizini, la disponibilit6
de nombreuses datations pour une sddimentation
apparemment homogdne et continue pousse d r6fl6chir sur
les conclusions habituellement tir6es de tels contextes en
matidre d'dvolution culhuelle. Le cas d'Oktizini est
finalement assez simple i mainiser et permet ainsi de
conprendre des processus qui, ailleurs, pourraient €tre
beaucoup plus conplexes.

Les "phases" de d6veloppement culturel peuvent
donc correspondre i ces cassures de rythme dans
I'enregisfiement m6canique, qui nous donne le reflet de

"migrations", d'influences ext6rieures, dans un
ph6nomdne qui fut peut-efre harmonieux, lent et continu,
mais toujours en 6volution.

La "legon" d'Olirizini va donc plus loin que cette
simple s6quence et permet de r6fl6chir sur les modes
d'enregistement d'un conportement humain, lui-mdme en
transformation autonome.

Le rythme de telles hansformations techniques
peut donc tds bien €tre li6 aux lacunes s6dimentaires, aux
drosions ou tout sinplement, aux diff6rences de vitesse
d'action des agents s6dimentaires ; mais aussi i la
cornposante humaine. L'ensemble de caractdres 6tant
parfois difficilement perceptible i la fouille. Le caractdre
aseptique de l'€cbantillonnage, la compr6hension des
coupes et I'usage d'une m6thode de fouille pertinente est
d la base d'une bonne sdriation. En conclusion : ne soyons

pas esclaves de la m6thode, adaptonsJa !
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r6veiller i des heures impossibles de la nuit en nous
forgant de manidre involontaire i nous mettre devant
I'ordinateur.
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Ar\tcIENT LAKE NEAR OrUzrxr Ar\tD KARATN cAvgs
(souTHERN TITRKEY)

Maciej Pawlikowski

INTRODUCTION

Field survey conducted in September 1993 showed the
pres€nce of lake sedirnents near Okiizini and Karain
caves. Fifteen open-air Paleolithic sites were located on
the ancient lake shore. Surface lithic artifacts were
collected in bags by J.-M. L€otard and students for future
investigation. Lake sediments were sanpled for
mineralogical investigations.

LOCALIZATION AI\D SAMPLING

Locations of sarryles collected for mineralogical analysis
are indicated on Figure 3.

The ancient lake is located on the plain directly
in front of the Katan Dagr Mountains (Fig. l). Field
survey revealed that the western shore of this lake was
present v€ry near the base of the Cretaceous limestone
mountains. These observations confinned that the
entances to both caves were in the past defended by water
of this lake.

The shoreline oscillated during the history ofthe
lake, creating small bays and peninsulas. The size of the
lake also changed and because ofthis, archaeological sites
can be found at various distances from the center of the
lake. There were various phases when the lake was small
or large, or conpletely dry, as it is today. The disance
betweeu the northern and southern shores was up to 2.5
krrr

[^ake sediments rue se€n morphologically (from
the hills) as big gray spot sunounded by red-brownish
sediments which represent the terra rossa. In places, the

Bray lake marls are in contact with other sediments, such
as limestones, slope sediments, gravitational cones and
alluvial deposits (Fig. 2).

The lake is localized in a srnall depression
fsrrred between tbe Katran Dagr Mountains and the plain.
This depression was forrned morphologically due to the
deepening of the limestones of the plain in the direction of
the mountains. Lake sediments were deposited directly on
tbe surface ofCretaceous rock (lirnestone, radiolarite) or
on the red terra rossa. The full thickness of these
sediments is unknown but tbe morphology of the area
suggesb that the thickest sedimenb were deposited near
the base of the mrmtains.

Only the top part of the lake sediments was
saryled. Saryles were taken ftom the wall of pib which
bad beea dug to collect fresh water for local agricultue.
All sanple r€present lalce narls containing various
admixtnes ofred clays (redeposited terra rossa), skeletal
material ud mlluscs. Lake marls contain an admixturc of

detrital material (quartz, radiolarite grains, mica). Near the
base of the mountains, one can also observe the admixtrue
or intercalations of conglomerates in lake marls.

METHODS OF' II{VESTIGATION

The sanples were tested mineralogically using a
polarizing light microscope and X-ray diftactometry.

Microscopic analyses were done using
transparent thin sections and a Laboval microscope in
order to determine the mineral composition of lake marls.

X-ray analyses were performed with ttre use of a
DRON 2.5 diftactometer and Cu K. radiation.
Interpretations ofthe patterns was done using the Xrayan
comPuter Proglarn

RESTJLTS

Microscopy

Microscopic observation showed that all tested sanples
are composed of similar material. Calcite constitutes the
main corrponent of lake marls - up to 95% of tested rocks
- and is represented by small gnins up to 20 pm in size.
Small flaks of clay minerals are observed between these
grains. Rounded grains of quare and Cretaceous micritic
limestone consitute the mixture of detrital material.
Molluscs are present as well and observed mostly as
intercalations in the upper part of the profile (Fig. 3).

X-ray analysis

These investigations confirrned tbat calcite is the major
corryoDent of ancient lake sediments. It is represented by
peaks of the following values of Dp6: 3.85, 3.03, 2.84 and
2.28 A. Alongside these peaks, one can also observe
peals indicating quartz: (du:4.26, 3.35 A) and kaolinite
(d.u' = 7'13,4.50' 3.56 A).

ARCHA.EOLOGICAL SITES

Fifteen open-air sites were identified along the ancient
shoreline (Fig. l). They are briefly described as follows:

Site li Located on a small alluvial cone built on
conglornerate ggntaining Cretaceous lirnestone
pebbles. Archaeological material is slightly
mixed as a result of plugging.
Site 2: Artifzcts prcsent on the limestone surface
of a small peninsula. Archaeological material is
present rmder the traces of a black pit.



Site 2a: Arcbaeological material present in
primary position, localized near the nodern
water canal and near an old canal built ofstone.
Site 3: Various artifacts collected near the
entrance to a deep cave developed on the plain in
Cretaceous limestone. Material present is iz si/n
in terra rossa.
Site 4: Chrpped rnaterial present near the ancient
lakeshore.
Site 5: Concentration of chipped radiolarite in
tera rossa sediment.
Site 6: l,arge concenhation of chipped material
(workshop) present in situ at the bottom of red
soils.
Site 7: Dispersed flakes and artifacts of red
radiolarite.
Site 8: Large workshop with lots of chipped
material.
Site 9: Large concentration of chipped material.
Site l0: Reach concentation ofchipped stone in
the upper part of the lake marls.
Site 10a: Chipped rnaterial present in lake marls.
Site I I: Small concentation of chipped
radiolarites near the ancient lakeshore.
Site 12: Reach site on limestones above Okiizini
cave.

DISCUSSION

Field survey as well as mineralogical analyses
confirmed the prese,nce of an ancient lake near
Ofilzini and Karain caves. Lake sedimenr are
represented by marls (calcite) crystallized
chemically from lake water. The process of
sedimentation was occasionally augmented by
deposition of detrital material transported down the
mormtain slopes. Intercalations of coarser materials
confinn the presence of surface streams and
therefore, intensive rains.

Traces of an organic pit that can be seen
near archaeological site no. 2 indicate that the lalce
was shallow near the northern shore.

Open-air archaeological sites discovered
around the lake represent various phases of
occupation. Mineralogical research of the full
profile of lake sediments would be important to
better rmderstand climatic fluctuations and to
correlate these open-air sites with the Paleolithic
layers present at dktizini and Karain caves.
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Figure L tocalization ofthe ancient lakc.
l) Cretaceous limestone of the Kahan Dag Mountains;

2) terra rossa at secondary position; 3) traces ofa black pit;
4) area not tested; 5) alluvial cones; 6) valleys ofstreams and rivers; 7) open-air archaeological sites around the ancient lakeshore; 8)

limit ofthe lake sediments; 9) geological trenches; l0) recent lake.
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Figure 2. Geological cross-section A-B (see Fig. 1) showing the contact of lake sediments with an alluvial cone developed at the
outlet of a small stream and small peninsula composed of Cretaceous limestone.

Trench 3

5

7

I

20CuKq
Figare 3. Profiles oftested geological trenches.

0- modern surface sediments; A- lake marls containing
mollusc skeletons; B- lake marls containing admixture of

redeposited terra rossa; C- gray lake marls, I -8: numbers of
tested sanples.

Figure y'. X-ray patterns of the tested samples
of lake marls (sanples I -8).
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THE OXUZIITTI MARSHES: A NEW UPPER PLEISTOCEN RECORD ON
THE ANATOLIANI MEDITERRANEAII COAST

C. Kuzucuo$u, A. Emery-Barbier, M. Fontugne & S. Kunesh

LOCATION

tle Ottizini marches are located at the foot of the
limestone Taurus Mountains, at the northern edge of the
travertine-capped Antalya plain on the Mediterranean
coast of Turkey. They occur at present in front of the
OtUzini cave, where an Epipaleolithic settlement and
Neolithic graves (period extending from uncal. l4C
16500 to 7900 BP) bave been excavated (Yalgrnkaya
1998).

CORING

A 7.63 m long sequence was cored using a 63 mm
wide Livingstone corer, and sampled every l0 cm
out ofthree overlapping parallel cores, from 7.60 to
0.65 m. The sequence, resting above a hard layer
which is most probably a travertine, is composed of
nonJaminated lake and marsh.

STRATIGRAPIIY

The bottom of the core (7.43-7.39 m) is sandy. Beige slits
follow, becoming dark brown above 5.56 m until 4.80 m.
Above 4.80 m, the rest of the sequence is composed of
organic silts very rich in mollusc shells; peat is present
from3.03 to2.25 m. and from 1.60 to 1.42m.

Roots (at 5.74-5.64 m), fibres (5.85-5.51 m),
reed leaves (4.80-4.05 m) and charcoals (4.70-3.10 m, at2
m and above 0.5 m) are also present.

DATING

Glacial
Pollen Unit Ia belongs to MIS 3: 45600 + 1740 yrs BP at
7.21-7.18 m (AMS); ca. 42080 + 980 yrs BP at + 6.01-
5.96 m (AMS). Mineralogic changes in Unit Ia show
similar indicators of increasing evaporation leading to a
drying-otr after 42 kys. Such a drought has been
identified also in the Kpnya plain (central Anatolia)
(Kuzucuollu et al. 1999).

Pleniglacial
Unit Ib is identified by a24l2O + 480 yrs BP date at 5.44-
5.48 m depth. It corresponds to a freshwater lake phase
which could be contenporaneous to the Pleniglacial high
lake levels in innel daalelia (Fontugne a al. 1999).

Late Glacial
A 14190 + 165 yrs BP age at 5.014.97 m indicates the
start of Pollen Unit II. According to mineralogy, this date
belongs to a freshwater lake phase following the
Pleniglacial one. This phase ends with a sharp change in
mineralogy, most probably indicating a hiatus
corresponding to the YD during which many Anatolian
lakes have dried.

Holocene
Further dates (9330 + 90 yrs BP at 4.174.13 m; 4450 +
60 yrs BP at 3.39-3.36 rru 4180 + 50 yrs BP at2.65-2.61
m; 5650 + 65 yrs BP at 2.09-2.05 m (date inversion);
3240 +.65 yrs BP at 1.54-1.51 m) show that most of the
Holocene is recorded in the rest of the sequence.
Sedimentation rate is low at the beginning of the
Holocene (1.6 cm/100 years) when compared to the
middle part (28 cnr/100 years) and the top part (11
cm/I00 years).

POLLEN

Results and interpretation

unit Ia (7.60-5.64 m) dated MIS 3; ends with soil
formation at 5.74-5.64 m (at 33 ka?)

According to polleq this Unit (mineralogic Units
Ia and Ib) is cold and dry, with high percentages of
Artemisia and chenopodiaceae and a low percentage of
tree pollen (mainly deciduous Quercus and Pinzs). Pollen
of Carpinus, Ulmus, Acer, Juniperus and Juglans show
that the region was a refuge area for these trees. Two
small peaks in tree pollen at 7.50 and 6.80 m lay point out
to milder sub-stages.

High percentages of aquatic plants pollen
(Nuphar, Nymphea and Myriophyllum) confirm the
presence of a lake, while the importance of Typha, reeds
and carex pollen shows an abundant vegetation around the
lake.

Unit Ib (5.64-5.00 m) dated MIS 2; Pleniglacial high lake
level and Termination I drought followed by Late Glacial
warming intemrpted by the Younger Dryas.

Pollen sterile samples underline possible hiatus.
The fust one, at the end of the Glacial lake period, is
recorded in central Anatolia in dune fields between 19
and 14.5 ka (Kuzucuoflu et al. 1998). The second on€, at
the end of the Late Glacial warming, corresponds most
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probably to the Younger Dryas.
In this 'nit, the percentage of tee pollen

increases, especially Quercus, Juniperus and Fraxinus.
Pinus has almost disappeared, as also Artemisia.
Chenopodiaceae are still abundant, showing that
insuffrcient humidity continues. The disappearance of
aquatic taxa and the decrease in marsh plant pollen shows
wetland sbrinkage.

Unit II (4.95-3.75 m) dated Lower Holocene;
Development of agriculture * close proxirnity of the
Neolithic settlement (at -5-4 m)

Pollen shows, together with low level marsh
environment and increasing temperafures, the
development of human activities.
- Chenopodiaceae disappear, confrming that the steppe
environment vanished.
- Quercus and Fraxinus are still present and Juniperus
highly increases, Pinus remaining rare. From 4.80 to 4.60
rr! tree pollen disappears suddenly (4.5% at 4.60 m = the
signal of a human-related deforestation ?) before rising
again. This later rise is due to Pinus, caducifoliated
Quercus, Fraxinus and Juglans.
- Extension of Cichoriae confirms the rise in humidity
also noticed in i) the increase in aquatic plant pollen
(although thet percentage does not yet reach the figures
obtained in Unit Ia, and ii) the abundance of marsh plant
pollen.
- Other pollen types show a very important agricultural
activity and plant collecting, with:

- a constant and relatively important Poaceae
presence, of Cerealia types;

- the increase in Fabaceae pollen, especially at
4.4,4.0 and 3.8 rry

- the presence of Vitis, Lens and Linumpollen;
- the increase in fruit fiees pollen such as

Juglans, Pistacia, Prunus and Cekis.
The variety and abundance of these types, the

high quantity of micro-charcoals (one of which - at 4.6 m
- being a caducifoliae Quercus, the high cereal
percentage (5o/o oftotal pollen), and may be also tlre rise
in semi-aquatic plant taxa (used for construction or other
purposes?) indicate the close proximity of a settlement, if
not the Neolithic site itself.

Unit IIIa (3.60-3.20 m) starts at ca. 4450 * 60 yrs BP;
exploitation and degradation of environment +
development of animal husbandry

Pollen show a stong herb presence, except for
Artemisia and Chenopodiaceae, although some tlpes
decrease (cereals, plants typical of agricultural activities).
Lens and Linum are still present. New types appear:
Cucurbitaceae and Olea (10%) confuming agriculture-
related activities. Together with Olea occurrence, the
appearance of Quercus calliprinos seems to indicate
exploitation and degradation of the environment in
relation to the development of animal husbandry.

Tree pollen increases, this trend being mainly
due to the development of Pinus parallel to the Quercus
pollen decrease. According to van Zeist et al. (1975),thrs
means an increase in humidity. This increase is also
marked in the high proportion of aquatic and semi-aquatic
plant pollen showing a rising lake and marsh levels.

Units IIIb (3.10-2.60 m) ends at 4180 t 50 yrs BP; area
abandoned by man: a less intensive soil exploitation and'agriculture

This phase corresponds to the disappearance of
site-related human activities: no nxlre cereal or culture-
related pollen. Artemisa reappears slightly indicating
drought stress, while Pinas, although still very present,
varies. Subsequentln the area seems relatively abandoned
by ma4 with a less intensive soil exploitation and
agricultural activities.

Decreasing aragonite and calcite, increasing
quartz input and high mollusc content show a slowly
decreasing level of the lake and marshes. According to the
l4C date, the eud of this period may correspond to the
2100 BC climatic brutal event recorded in several parts of
the Eastern Mediterranean (Dalfes et al. 1997).

Unit IV (2.20-0.85 m): low level water bodies; the
Beysehir Occupation Pbase + infensive gazing

Tree pollen conposition changes sigrificantly,
with a Pinus decrease and the extension of Fraxinus
lssghing 40%o of tree pollen at 1.8 and 1.55 m Olea,
Pistacia and Juglans are present. A few cereal pollen
reappear at 2.10 n1 together with pollen of plants related
to human activities. Moreover, Plantago lanceolata and
aromatic Labiateae (up to 14% of herb pollen) expand.
Some of these plants being eaten by herds, their
development is here the signal of the intensive grazing of
other pasture plants (as shown; for exanple, by the
Cichoriae decrease).

This profile is typical of what yan Zeist et al.
(1984) called the "Beysehir Occupation Phase"
(development of lhe Fraxinus, Olea md Juglans tr:ees
culture), which is confirmed by the date obtained.

Unit V (0.85-0.675 m): recent and today's marsh deposit;
reinstallation ofthe naturel forest * presence ofman and
herds

As far as mineralogic records are concerned, this
unit corresponds to the continuum ofthe previous trends.
In the pollen record, the forest expands on the slopes, with
tree pollen reaching 68-75yo, Pdrns becoming dominant
(40%, then 60%o of the tree pollen), confirming the
reinstallation of the nafural forest. However, the presence
of Quercus ealliprinos and Olea pollen, charcoals in the
sediment, indicates the lasting presence of man and of his
grazing herds.

MINERALOGY

Methods of analysis

Minerals (of calcite, aragonite and quartz) chosen
for the study are quantified using FTIR (Fourier
Transform Infrared absorbance spectoscopy)
@ertaux et al. 1998). The quantitative determination
is performed by making a multicomponent analysis
of the sampled sediment specta using the specta of
standard minerals. The contribution of minerals to
the overall content is also computed by measuring
one oftheir specific absorption bands.



Results and interpretation Pleniglacial
MIS 2 corresponds to a freshwater lake phase which

Litholoev. Above the top part of the travertine at7.63 m: could be contenporaneous to the Pleniglacial high lake
- Unit I (base) is conposed of beige silts ending levels in cental Anatolia. A drought occurs at ttre end of

with a root rich soil; the Glacial lake period; this is also recorded in central
- Unit II is composed of dark brown silty clay Anatolia (Kuzucuollu et al. 1998).

(lacustrine);
- Unit III is composed of dark brown silts (no Late Glacial

clay); A freshwater lake phase follows the drying off of the
- Unit Ms conposed of several organic matter pleniglacial lake. However, pollen shows that insufficient

rich peat and silts layers. humidity continues and that marshes tend to shrink. Thus,
this humid phase ends with a hiatus corresponding to the

Mollusc shells are present in varying quantities in most of younger Dryas during which many Anatolian lakes have
the sequence, except in the uppermost part ofUnit I. dried.

Mineralogy. Calcite, aragonite and quartz curves allow to
discriminate various environments :

- Unit Ia: high calcite, no aragonite (except at the
base) and no quartz. The environment is that of a
low level perrnanent lake; water is cold and
brackish (high calcite).
- Unit Ib: water level decreases and lake becomes
temporary (seasonal?).
- Unit Ic: low level lake water becoming
increasingly calcitic while molluscs disappear.
- Unit ID: calcite reaches 80%. Further
evaporation may have led to calcitic crusting.
- Unit Ie: a soil caps the drying off of the lake.
Such MIS 3 lake disappearance is dated 33 ka in
central Anatolia; this event may thus have
occurred on the Mediterranean coast.
- Unit II: lake water is diluted, indicating a
freshwater high level lake. Such MIS 2 deep
lakes are present all along the northem parts of
the Taurus Mountains in central Anatolia.
- Unit IIIa: calcite, aragonite and quartz show
parallel peaks. Environment is that of a varying
level (seasonally dried?) marsh, most probably
springfed from the Taurus.
- Unit IIIb: calcite remains high, although
decreasing, while aragonite and quartz disappear
showing an increasing water level becoming
permanent; at start, warm waters lead to high
calcite concenfration; marshes are of freshwater
at the top of the unit (i.e., around 4200 BP).
- Unit IV: starts with a possible but short hiatus
in evaporative condition (corresponding to the
2100 BC regional climatic event?). Phase .IV
shows low level marshes sensitive to evaporation
(increasing calcite concentration), with periods
of drying off.

CONCLUSION

Glacial
MIS 3: increasing evaporation trends lead to a drying-off
after 42 ka. Such a drought has been identified also in the
Konya plain in central Anatolia where it is dated to 33 ka
(Kuzucuollu et al., 1999). According to pollen, this
period is cold and dry. Pollen indicates refuge areas for
deciduous Quercus and Pinus, Carpinus, Umus, Acer,
Junipents andJuglans.

Lower Holocene
While level marsh development is low, humidity rises and
tenperahrres increase, human activities develop. Pollen
types and charcoal indicate the close proximity of a
settlemen! if not the Neolithic site itself.

Mid-Holocene
In a climate where humidity continues to rise, agriculture-
related activities continue; pollen indicates exploitation
and degradation of the environment in relation to the
development of animal husbandry. This trend ends up
with a phase during which the area seems relatively
abandoned by man. Lake and marsh level slowly
decreases. According to the l4C date, the end of this
period may correspond to the 2100 BC clinatic brutal
event recorded in several parts of the Eastern
Mediterranean (Dalfes et al. 1997).

Antiquity
The Beysehir occupation phase is present at Okiizini
(development of the Fraxinus, Olea and Juglans tr.ees
culture), while other plants signal the impact of intensive
grazlllig on vegetation. Marsh level remains low and
variable, with indicators of varying evaporation effects.

Modern and recent times
Environmental indicators show the continuum of the
previous characteristics. The natual forest conquers the
slopes while man is present with animal husbandry
modifying the vegetation cover.
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MALACOFAI]NA OF TIIE HOLOCEI\-E LACUSTRINE CHALK
AT THE ourLET or OxUzrNr cAvE

Stefan Witold Alexandrowicz

Shells of subfossil molluscs have becn found in lacustrine
sediments filling ttre ancient lake at the foot of the Katran
Dagi Mountains close to the outlets of Ottizini and Karain
caves. Sanples of mollusc-bearing chalk were collected
by Prof. M. Pawlikowski during fieldwork and
archaeological exploration of sites distributed in this area
(Pawlikowski 1994). They derive from a trench situated in
the near-shore zone of this water body. Four species of
water snails and a few shells of slugs occur in Holocene
calcareous deposits urhile nurnerous specimens of land
snails are accumulated recently on the surface ofthe dried
up lake, fomdng the thanatocoenose. The following taxa
of molluscs have been distinguished.

Bithynia pseudoemmericia Schiitt. Shell in
general shape ovoid-conical with apical angle of 60-65o.
It is relatively strong, corrposed of 4.5-5.5 whorls
moderately swollen and divided by shallow sutues. The
body whorl, distinctly rounded, reaches '15-78%o of the
shell, the umbilicus nearly closed by the peristome. The
surface is rather glossy with indistinct growth lines. The
aperhre is large and moderately elongated, the axis
making an angle of 20-25o with the of the shell. It is
surrounded by a thick, broad outer lip bent back,
developed more distinctly as in other specie of Bithyia.
Subfossil specirnens are somewhat srnaller than living
ones, reaching the following dimensions: 8.0-10.5 mm for
heighq 5.3-6.8 mm for breadth of the shell, 4.3-5.7 nrm
for height of the aperture, 3.44.5 mm for breadth of the
aperture. This species is an endemic snail living nearly
exclusively in southem Turken rnainly in the region of
Antalya. It has been found in small relict lakes (Avlan
Gdlil Hazar Gdllii a lake in Bunarbasa) and in rivers of
the Cafrna Dag and Kara Dag Mountains, but was also
reported from Armenia (Schiitt 1964, 1975). Now it is for
the first tine norcd in Holocene deposits as the rnain
corponent of the mollusc assemblage of the lacustine
chalk deposited in the ancient lake near Okiizini cave.
Like other species of Bithyia, it is connected with
different qpes of water bodies, both with moderately
flowing and stagnant waters rich in calcium carbonate.

Lrynaea (Galba) palustns Mtiller. This holarctic
species is widespread in all of Europe, in northern Asia
and North Arnerica as well as in Algeria and the Near
East, in Anatolia" Syria and Armenia. It was described
several times from Iate Quatemary deposits in the
Mediterranean area (Ctavaillon 1964; Huckiede and
riliesemann 1968; Ctevailler 19691' Brown 1980;
Alexandrowicz 1998). This species inhabits small water

bodies of different t1pes, both permanent and tenporary
ones and even marshy areas. In the analyzed rnaterial it
occurs together with the previously described species.

Valvata saulcyi Bourgignat. Only one speciment
was found in the sanple from the lowermost part of the
described profile. This species was described from the
Near East in both Pleistocene lacustrine sediments and
recent fauna (Schiitt 1973; Mienis 1986) as a snail living
in water bodies situated close to springs.

Gyraulus hebraicus (Botugignat). One well
preserved shell occurs in the lowermost part of the profile.
It is a species known from Turkey, Syria and Lebanon,
living in both slowly moving and stagnant waters within a
dense vegetation (Meier-Brook 1983).

Limacidqe. Two small shells of slugs (1.0-1.1
mm) determined conventionally were found in the
lacustine chalk.

Helicella obvia (Menke). Numerous shells of this
species are the main component of the thanatocoenose
acumulated on the surface ofdried up lacustrine deposits.
It is a snail widespread in Turkey, the Balkan Peninsula
and also in Central Europe, and is typical of warrrg sunny
and dry habitats and of environments changed by human
activity (Danianov and Likharev 1975; Alexandrowicz
1990; Schiitt 1993).

Helix lucorum Liruraeus. A fragment of shell was
found in the thanatocoenose. It is a species noted both in
the Balkan Peninsula and in Anatolia (Damianov and
Likharev 1975; Schiitt 1993), living both in xerothermic
and somewhat humid babitats.

Thre€ bpes of mollusc assemblages can be
distinguished in the studied material. A very poor fauna
containing single shells of Valvata saulcyi, Gyraulus
hebraicus and opercule of Bithynia pseudoemmericia
occurs in the lower part of lacustrine chalk. It passes
upward into a richer fauna with numerous specirnens of
Bithyria pseudoemmericia (both shells and opercula) and
a few specirnens of Lynnaea palustris, acconpanied by
single shells of slugs. It was a lake tenporarily reduced
and expanding, overgrown with a relatively rich
vegetatioq promoting the deposition of lacustrine chalk.
The third type of fauna - the Sanatoco€nose corposed of
xerophile land snails was developed after the deterioration
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of the water body, on the dried up substratum rich in
calcium carbonate and covered by a ruderal plant cover.
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Figure I. Bithynia pseudoemmericia Schtitt from Holocene lacustrine deposits near the outlet of Okiizini cave.



LA GROTTE DIOKUZINI : ANALYSE PALYNOLOGIQUE

Aline Emerv-Barbier

I. LA GROTTE ET SON EI{VIRONNEMENT

A une trentaine de kilomBtres d'Antalya, dans les calcaires
de I'Anti-Taurus, des ph6nomdnes karstiques ont donn6
naissance d des grottes remarquables : Oktizini est I'une
d'entre elles, qui doit son originalit6 d la couleur rouge de
ses s6diments.

La grotte, i une altitude de 300 rrL s'ouwe sur une
vaste plaine maintenue humide par une importante
r6surgence et dont la nature du sous-sol rdvdle une origine
alluviale.

Les sommets voisins culminent d 2000 mdfres.
Les flancs de la falaise sont recouverts par une

v6g6tation euro-m6diterran6enne de maquis repr6sent6e par
I'olivier sauvage (Olea sylvesnrs) et le calicotome. Quelques
sp6cimens de figuier (Ficus carica) et d'agneau-chaste
(Vitex agnus-castus) se d6veloppent ir I'entr6e de la grotte.

La plaine, inond6e en hiver, ne permet que la
culture de v6g6taux ir cycle court comme les Cucurbitac6es,
et les troupeaux de chdwes y consomment aprds la r6colte,
Labides aromatiques et Compos6es.

A leur sortie de la montagne, les eaux souterraines
donnent naissance d une source avant d'6tre endigu6es dans
un chenal bord6 de typhas, de phragmites de joncs et de
carex ; cet ensemble parfois haut et 6pais abrite une faune
abondante. L'eau de la source est peupl6e de n6nuphars
blancs et de cresson sauvage et dans les anfractuosites de la
vo0te rocheuse se ddveloppent la linaire et la fougdre
A di antum capil lus -v eneri s.

II. LES RESULTATS DE L'ANALYSE
PALYNOLOGIQUE

De multiples dchantillons ont 6te pr6lev6s dans tous les
niveaux g6ologiques de la grotte. Ainsi que le laissait
pr6voir l'6tude s6dimentologique seulement tois d'entre eux
contenaient des pollens et deux se sont av6r6s int6ressants.
Selon I'ordre des prdldvements, et en foncfion de la
skatigraphie, les 6chantillons d6crits ont pour numdros de
bas enhaut :10,12 et  l l .

L'dchantillon n" 10: carrd L5d. niveau gdologique III.
niveau arch6ologique 14. altitude -313cm.

Il na fourni que 37 grains de pollen repr6sent6s pour la
moiti6 par des pollens de Labi6es appart€nant au genre
Siderrtis qui se ddveloppent actuellement sur le plafond et le
porche de la grotte selon leur biotope et leur aire de
repartition. Ces pollens peuvent donc 6fre le r6sultat d'une

pollution.

Quelques pollens de ch6ne d feuillage caduc, de pin
et d'aulne, conpldtent le spectre pollinique avec les poac6es.

Les dates C14 publi6es pour le niveau g6ologique
III sont de 12 210 + 90 B.P. et de ll 900 t 90 B.P.
(Laboratoire de Zurich).

Les 6chantillons 12 et ll appartiennent d des
structures li6es i des occupations postdrieures de la grotte au
N6olithique et au Chalcolithique.

L'dchantillon 12:L5d.GH II.AH 8.-260cm

Il a liw6 67%o de pollens de taxons arborescents dont36o/o
de taxons hygrophiles : peuplier, aulne et saule et 3lo/' de
Conifbres et d'essences temp6r6es d feuillage caduc.

Deux groupements apparaissent alors distinctement
ir travers le spectre pollinique. Le premier est celui d'une
futaie de peupliers (Populus) dominant un sous 6tage
principalement constitu6 d'aulnes (l/n zs) et de saules (Salrx)
ainsi que de hautes herbes telles que Iridac6es, Apiacdes,
Typhas et Rosac6es pour les plus reprdsent6es dans
I'ensemble des pollens. Une zone mar6cageuse s'6tendait
devant la grotte, en limite d'un lac ainsi qu'en t6moignent les
r6sultats de I'analyse pollinique et Ia nature actuelle du sous-
sol.

Le second groupement est constitu6 par toutes les
espdces croissant sur les pentes de la montagne oir se mElent
arbres ir feuilles caduques et i feuilles persistantes. Les
Coniftres sont repr6sent6s par les pins Pinus brutia et Pinus
nigra en majorit6, et sans doute i des niveaux d'altitude
diff6rents, et le gen6wier (Juniperus).

Le ch6ne et le bouleau (Betula pubescens tp.) sont
les plus nombreux parmi les essences d feuillage caduc ;
l'orme (Ulmus) et le charme oriental (Carpinus orientalis)
ne sont repr6sent6s que par un seul grain de pollen.

Les taxons mdditerrandens thermophiles sont
I'olivier (5 %o) et Pistacia lentiscus (0,6 %).

L'6chantillon n" I 1 : L5d.GHtr.AH7.-245cm.

Il comporte 26Yo de pollens arborescents mais t6moigne
d'une plus grande diversit6 car une vingtaine de taxons ont
pu €tre reconnus. Le pin et l'olivier partagent 21,5%o de cet
ensemble et le d6veloppement de I'olivier s'est r€alis6 aux
d6pens du ch6ne, du bouleau et du gen6wier ; les arbres des
milieux humides ont disparu.

Les herbac6es, abondantes et vari6es, 6voquent un
groupement de prairie dense, r6guli€re et abondamment
fleurie.
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Les informations dues aux r6sultats de I'analyse
pollinique

Les mod ifi c a.t ions cl im atiqu es

La disparition du peuplier, du saule et de I'aulne ainsi que le
d6veloppement de I'olivier t€moipent d'une augmentation
de la terrpdrature et de la s6cheresse autour de la grotte;
l'6vaporation due d la hausse des temp6ratures a entain6 la
r6gression du lac, laissant place i une plaine alluviale
favorable au d6veloppement de la prairie.

Les ressources potentielles

Parmi les quarante familles de plantes herbac6es identifi6es
au cours de I'analyse, nous rernarquerons les Poac6es de
type Cerealia et les Fabac6e s de type Lens.

La dispersion des pollens de c6r6ales s'effectue i
une faible distance du v6g6tal 6metteur et le devant de la
grotte ne pouvait probablement pas constituer un biotope
favorable i leur d6veloppement. Les C6r€ales, pr6sentes aux
abords d'Okiizini, ont 6t6 apport6es dans la grotte par les
hommes.

Quatre grains de pollen de type Lens ont 6t6
d6termin6s; Otiizini enhe dans I'aire de repartition de la
lentille sauvage orientale et des graines de lentilles ont 6t€
mises d jour dans des sites arch6ologiques dat€s du
neuvidme et du huifidme mill6naire dans la rdgion : Can
Hassan III, Hacilar et Erbaba. Les lentilles sauvages
devaient faire partie, avec les C6r6ales, de I'alimentation
v|gd;tale des habitants de la grotte, vari6e, en consid6rant
tous les fruits et graines identifi6s par leur pollen : olives,
amandes, pistaches, prunes et noix.

Itr. L'HISTOIRE DE LA VEGETATION

Dans Ie Sud - Ouest de l'Anatolie

De nombreuses analyses palynologiques ont 6td r6alis6es en
Anatolie, en milieu humide, principalement par W. Van
Zeist, S. Bottema, H. Wol&ing et D. Stapert.

W.Van Zeist et S. Bottema ont dtabli une carte de
la v6g6tation de I'Anatolie du Sud-Ouest en l2 000 B.P. Ils
proposent i une altitude infErieure i 500 m un taux de
boisement de 50Yo pour un groupement conpos6 de

Quercus infectoria et calliprinos et de Pinus brutia. Les
auteurs postulent qu'i moins de 200m Olea europea et
Pistacia lentiscus parmi d'autes thermophiles pouvaient se
d6velopper car les taxons m6diterran6ens sensibles au froid
ont pu trouver refuge dans les collines. L'€tage conpris ente
500 et 1700 m 6tait propice i la croissance du ch€ne, du
g6ndwier, du cddre et de Pinus nigra.

Entre 12000 et 8500 BP la for6t prend de plus en
plus d'inportance et I'on peut g6n6ralement admettre que
vers 8500 BP son expansion est achev6e ; le ch€ne, le pin et
le g6n€wier en sont les principaux taxons. Dans la r6gion
c6tiire, Quercus infectoria, le ch6ne i feuilles caduques, et

Quercus calliprinos au feuillage persistant se ddveloppent
avec Pinus brutia.

Pour les auterrs pr6cit6s, i environ 4000 BP, le
paysage actuel est mis en place.

.1.dktiztnt

Les r6sultats de I'analyse anthracologique r6alis€e par S.
Thi6bault montrent qu'a Okiizini les conditions climatiques
permettent vers -12000 ans la mise en place de la forOt
caducifoli6e. Elle est acconpagn6e d'une v6g6tation
riveraine compos6e de saules eVou depeupliers, de fr€nes et
de tamaris.

Selon I'analyse pollinique, ult6rieurement, I'olivier
colouisera les falaises autour de la grotte et la garrigue
rernplacera la ch€naie caducifoli€e, tandis que l'6tendue
d'eau disparaitra avec le cortdge des taxons riverains, des
semi - aquatiques et des aquatiques comme les n6nuphars.

Perspectives

Nous ne disposons que de deux 6chantillons et la
fr6quentation de la grotte a pu modifier I'apport naturel de
pollen : I'obtention de donn6es plus conpldtes s'avdre
necessaire.

Un carottage profond dans la zone de subsidence
du lac a 6t6 r6alis6 : 7,50m de craie lacusfie, de silt et de
tourbe sont en cours d'6tudes et les r€sultats obtenus
devraient permettre, en particulier, de suivre compldtement
l'6volution de la flore sur une longue p6riode et d'encadrer
les 6chantillons analysds.

TV. CONCLUSION

Le Sud-Ouest de la Turquie a pu 6tre le refuge de
nombreuses espdces v6g6tales durant la demidre glaciation
ainsi qu'en t6moignent les taxons identifi6s dans les analyses
pal6obotaniques. Lorsque les conditions climatiques se sont
modifi6es, I'extension de la v6g6tation n'a plus 6t6 limit€e,
celle-ci s'est d6velopp€e, offrant une vari6t6 consid6rable de
ressources alimentaires car chaque espdce est le point de
d6part de nombreuses chaines trophiques. A la faveur du lac
les sources de nourriture animale 6taient multiples: ainsi
b6n6ficiant de deux dcosystdmes, les habitants de la grotte
touvaient au printemps et en 6t6 e Ohizini d'excellentes
conditions d'existence.

V. BILIOGRAPHIE

THIEBAULT S., Approche de l'Environnement veg€tal du site d'Okiizihi
(Turquie) au Tardiglaciaire par I'urallae anthracologique , /n;
Prihistoire d'Anatolie , Genise de deux mondes ,Lidge. ERAUL 85 ,
1998 , Vol.ll , p.563-569 .

VAN zElsr W.,WoLDRING H., STApERT D., kte Quaternary Vegetation and
Climate of Southwestem /n.' Turkey,Palaeohistoria Xvll,l97 5.

vAN zElsr W., BorrEMA 5., Late Quaternary Vegetation of the Neor
Easl,Dr.Ludwig Reichert Vetlag.Wiesbaden 1991.

YALCTNKAYA t. el a/., [.es occupations Tardiglaciaires du sirc d'Okuzini ,
R€sultas pr€liminaires ,In: L'Anthropologie ,torne 9-n"4 , 1995 ,
p.562-583.

ZoHARy D., HoPtM. , Domestication olPlants in the OId World ,Oxford
University Press

86



Noms Echantillon l2 Echantillon 1l Noms Echantillon
t 2

Echantillon
I IAbies

Cedrus
Pinus brutia ]
Pinus nigra j
Juniperus

Alnus
Fraxinus
Populus
Salix
Tamarix

Acer
Amygdalus
Betula
pubescens
Buxus
Carpinus
orientalis
Juglans
Ligustrum
Prunus
Quercus
Ulmus
Viburnum

Olea
Pistacia
lentiscus

0.60%

1jYo
3.12%

930%

25.60%
1.20%

s.00%

0.60%

5.00%
0.60%

5.00%
0.60%

0.45o/o
0 .18%

1094%

0.360/o
0.36%
0.72%

0.18%
0.09%
0.09%

0.18%
0.09%

0.54%
0.09%
0.09%
0.27%
0.09o/o
0.27o/o

t0.49%
0.36%

Ast6rac6es
Tubuliflores:

Anth6mid6es
Centaur6es
Carduac6es

Liguliflores:
Cichori6es

Poac6es
Ch6nopodiac6es
Artemisia
Apiac6es
Asparagac6es
Balsaminacees
Borragin6es
Brassicac6es
Cannabis/humulus
Caprifoliac6es
Caryophyll6es
Cistac6es
Convolvulac6es
Dipsac6es
Ericac6es
Euphorbiac6es
Fabac6es
G6raniac6es
Iridac6es
Lamiac6es
Malvac6es
Plantaeo
Polygonac6es
Renonculac6es
Rosac6es
Rubiac6es

Cyp6rac6es
Typhacees

Nyrnph6ac6es
Halloragidac6es

Spores monoldtes
Spores trildtes

Cerealia tp
Lens tp

0.60%

8.70%
8.12%

t .20%
1.80 o/o

0.60%

5.60%

1.20 o/o

0.60%

2.50o/o

0.60%

1.53  0h

0.4s %
2.07 %

32.66%
lt.58%
0.18 o/o

7.40 Yo
0.36%
0.09%
0.18 Yo
0 .18%
0.18 Yo
0 . r8%
| .53 o/o

0.09%
0.09%
3.10%

0.36%
0.54%
0.09 %
0.09 Vo
0.63%
0.54%
2.34%
0.09%
0.36%
0. r8%
0.18%

1.64 Yo
t . t8  %6

0.18 o/o

0.09%

1.36%
0. r8%

1 . 6 4 %
0 . 8 1 %

Tableau 1. OrcuzrNr 92: NAP.

Tableau 2. Oktizini 92: AP
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LEs MACRoRESTES BoTANIeUES DE LA GRorrE n'orUzrNr

Danidle Martinoli

INTRODUCTION

Les connaissances concernant 1'6conomie vdg6tale de
populations pr6-agraires sont encore tds fragmentaires et
pour certaines r6gions g6ographiques comme I'Anatolie,
inexistantes. Ceci est d0 d'une part d la mauvaise
conservation des restes fragiles de plantes dans les
sddiments arch6ologiques, d'autre part i la raretd des
efforts enfiepris pour le recouwement de ce tlpe
d'art6facts lors des fouilles. La flotation systdmatique de
tous les sddiments et la mise en r6serve des 6l6ments
organiques de la fouille d'Oldizini sont donc i saluer ici.
L'6tude arch6obotanique, corrprcnant I'analyse des
graines, fruits, tubercules ou racines et auhes parties de
plantes, bois exclg n'en est qu'i ses d6buts et nous ne
pr6senterons dans cet article que des r6sultats
pr6liminaires. Une 6tude plus approfondie des
macrorestes v6g6taux de la grotte d'Okiizini, financ6e par
le Fonds National Suisse, projet no 12-64974.01, est en
cours.

Rd s ultats p r dlim in aires

Lors des fouilles r6alis6es par I. Kdkten dans les ann6es
cinquante, des macrorestes botaniques carbonis6s tels que
des grains de bl6 nu (Triticum sp.) et des figues (Ficzs
sp.) ont 6t6 touv6s dans la grotte d'Oktizini. Ces restes
provenaient &ds probablement de niveaux "post-
pal6olithiques", mais laissaieut pr6sager d'aufres
trouvailles de ce type. Avec la reprise des fouilles en
1990, une strat6gie simple mais efficace pour le
recouwement des restes organiques a 6t6 utilis6e. Tous les
s6diments ont €td traitds par flotation manuelle dans des
seaux (figure l). Aprds dissolution des s6diments dans
I'eag le matdriel organique surnageant a 6t6 r6cup6r6 sur
un tamis avec une maille de 0,5 mm. La fraction min6rale,
elle, a 6tE tamis6e sur une colonne de tamis avec des
mailles de 4,2 et I rnm et tri€e.

L'examen d'une partie des €chantillons
s6dimentaires pr6lev6s entre 1990 et 1999 a permis le
recouwement d'un inportant assemblage de macrorestes
botaniques. La majorit6 des restes est conserv6e sous
forme carbonis€e, une partie aussi sous forme
min6ralis6e. L'6tat de conservation varie de tds bon i
mauvais et I'identification des macrorestes est parfois
rendue dilficile ir cause d'un haut degr6 de fragmentation.

Les restes de plantes des niveaux dpipaldolithiques
(phases l, 2 et 3 datdes de 16000 d 10500 BC (Otte
et al.,1995; Yalginkaya et al.,1995).

L'6tude pr6liminaire a mis en 6vidence une 6conomie
v6g6tale bas6e essentiellement sur I'exploitation de
ressources sauvages telles que fruits, noix et parties
souterraines de plantes, racines et bulbes. Les indices en
faveur d'une utilisation de plantes i petites graines sont
rares.

Parmi les fruits, on cornpte ceux du micocoulier
(Celtis sp.), dont les noyarx calcitiques sont
pr6fdrentiellement conserv6s dans les s6diments
arch6ologiques (figure 2). Quafie espdces de micocoulier
cohabitent en Turquie (Davies, 1965-1985).
L'identification au niveau sp6cifique est trds difficile,
voire impossible, d cause de la grande similarit6 des
noyaux. Les micocouliers sont des arbres, plus rarement
des arbustes, poussant sur des pentes rocheuses. Les fruits
atteignent la maturit6 en septembre-novembre, quand ils
deviennent orange i rouge et sucr6s. Les drupes peuvent
6tre consomm6es fraiches, ou peuvent €tre s6ch6es et €tre
conserv6es pour l'hiver. L'amande contenue dans le
noyau est 6galement comestible. On connait des
pr6parations alimentaires consistant i broyer les fruits
dans des mortiers et d les m6langer i des grains de bl6
grill6s ou de cannabis (Ertug-Yaras, 1997). Les fruits du
micocoulier ont 6t6 utilis6s par les habitants d'Abu
Hureyra en Syrie i l'6poque 6pipal6oltihique (Hillman,
2000). Ils sont aussi frdquents dans les gisements
n6olithiques d'Anatolie, comme i Asikli Hdyiik par
exenple, oir ils semblent avoir 6t6 intensivement exploit6s
(Zeist van et Roller de, 1995).

Des p6pins et des fragments de baies carbonisdes
de raisins (Vitis vinifera sylvestris) sont pr€sents (figure
2). La vigne sauvage est une liane poussant dans les for6ts
souvent i proximit6 de cours d'eau et toldre des
conditions fraiches et humides (Davies, 1965-1985).
Aujourd'hui, elle est abondante le long de la c6te nord de
la M6ditenan6e oir elle fait partie de la v6g6tation
m6diterran6enne m€sique scl6rophylle (Zohaty et Hopf,
2000). Le raisin 6tait exploit6 par de nombreuses
populations m6solithiques et 6pipal6olithiqu€s, comme en
t6moignent les touvailles faites i Franchthi Cave en
Grdce (Hanseq 1991), i Obalo II, d Nahal Oren et i
Hayonim Cave dans le Levant (Hopf et Bar-Yosef, 1987;
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Kislev el al., 1992; Noy el al., 1973), Ces fruits,
comestibles, sont parfois d6crits comme 6tant amers,
parfois conrme 6ant sucr6s (Davies, 1965-1985; Zr,hary
et Hop{, 2000),

Nous avons encore trouv6 des p6pins carbonis6s
et plus nombreux, des fragments et des fruits entiers
identifi€s comme poires sauvages (.$rrus sp.) (frgure 2). Il
sera probablement possible de distinguer ces fruits d
I'aide d'un examen micromorphologique. Ces plantes
conprennent de nos jours de nombreuses espdces en
Turquie (Davies, 1965-1985), qui poussent dans des
envirorurements similaires, les for6ts temp6r6es et froides.
Elles ont besoin de fraicheur hivernale pow fleurir et
porter des fruits (Zohary et Hopf, 2000). Les poires
atteignent la maturit6 vers la fin de l'automne. La majorit6
des espdces sont comestibles et les fruits peuvent 6tre
sdchds et stockds. Les poires ont 6t6 utilis6es bien avant
leur domestication. Par exerrple les habitants 6pi-
pal6olithiques d'Abu Hureyra ont collect6s des poires
(Hillman, 2000), de m€me que de nombreuses
populations n6olithiques d'Ewope cenhale, de Grdce
(Zohary et Hopf, 2000) et 6galement de Turquie
(Bademagc).

Parmi les restes de noix, des fragments de coques
d'amandes (Amygdalus sp.) sont fr6quents. De
nombreuses espdces d'amandiers poussent en Anatolie,
toutes qpiques de la v6g6tation "steppique" irano-
touranienne (Davies, 1965-1985). L'amande 6tait
6galement exploit6e par les populations m6solithiques et
n6olithiques de Franchthi Cave en Grdce (Hansen, l99l),
par les habitants 6pipal6olithiques du Levant (Kislev et
al., 1992; Kislev, 1997) et au Ndolithique i Qaydnii et
Hallan Qemi Tepesi dans le Sud-Ouest de la Turquie
(Rosenberg et al.,1998; Zeist van et Roller de, l99l-2).
L'utilisation des amandes sauvages pour I'alimentation
n6cessite une ddtoxification soit par le lessivage de l'acide
prussique soluble dans I'eau, soit par I'extaction et
I'usage de I'huile d'amande uniquement (Zohary et Hopf,
2000).

Les pistaches (Pistacia sp.) sont 6galement
ftdquentes ({igure 2). Elles sont conserv6es soit entidres
soit fragment6es, sous forme carbonis6e, mais aussi
min6ralis6e. Selon I'espdce, les pistachiers sont des
arbustes de I i 3 m ou de grands arbres. Les pistaches
sont riches en huile et aujourd'hui on les mange entidres
avant maturit6 conpldte, lorsqu'elles sont encore
recouvertes d'une chaire verte d rouge. Elles peuvent €he
consomm6es fraiches ou grill6es.

Parmi les nombreux fragments de coques
carbonis6es pr6sents dans les s6diments, d'aufres espdces
tels que l'olive (Olea europaea) et le pin (Przus sp.) sont
probablement repr6sent6es, mais leur identihcation reste
encore incertaine.

Il est int6ressant de noter que des fragments
d'organes v6g6tatifs parenchymateux, tels que des racines
et des bulbes, apparaissent r6gulidrement parmi les restes
carbonis6s. A moins d'€fre conserv6 entiers, ou presque
entiers, ces organes v6g6tatifs sont souvent diffrciles i

reconnaitre et encore plus i identifier. A I'aide des
connaissances acquises par les travaux de J. Hather
(Hather, 1993), leur identification est dans certains cas
devenue possible. Les organes souterrains des plantes
peuvent avoir joud un r6le irnportant dans I'alimentation
des populations cueilleuses et chasseuses par leur teneur
inportante en hydrates de carbones.

Comme nous I'avons d6jd mentionn6 plus haut,
les petites graines de plantes herbac€es ne semblent pas
jouer un r6le inportant dans l'6conomie v6g6tale des
habitants d'OHizini. Seules quelques diaspores de
boraginac6es (Boraginaceae), de l€gumineuses
(Faboceae) et de gramindes (Poaceae) ont 6t6 trouv6es.

Les restes de plantes des niveaux protohistoriques
(phase 4 datie entre 90aA et 6500 BC (Otte et al.,
1995; Yalginkaya et al., 1995).

Les s6diments protohistoriques comprennent des plantes
cultiv6es "classiques" du ndolithique tardif tels que
lentilles (Lens sp.), ers (Vicia ervilia), pois (Prsr.rm sp.) et
bl6 nu (Triticum "nudum'). Ces plantes sont prdsentes en
grande quantitd dans d'aubes sites probablement
contenporains du sud-ouest de l'Anatolie cornme Hacilar
(Helbaek, 1970) ou H6yiicek (Nesbitt et Martinoli, in
press). Certaines plantes sauvages 6taient egalement
appr6ci6es, cornme le montre la pr6sence de figues (Frcas
sp.) et de glands de cb|ne (Quercas sp.).

PERSPECTIlIES

L'dconomie des populations de l'6pipal6olithique 6tait
bas6e sur la chasse et la cueillette de ressources sauvages.
Quelles plantes dtaient irrportantes comme ressowce
alimentaire? Quelle 6tait la vari6td des plantes utilis6es?
Comment 6taient-elles exploit6es et prepar6es? Que
peuvent-elles nous apprendre quant i I'utilisation des
ressources naturelles et i la saisonnalit6 d'occupation du
site? Est-ce que les frouvailles r€vdlent un changernent de
l'6conomie vlgftale au cours du temps? Existe-t-il des
fiansformations armongant la transition i une 6conomie
agraue? Autant de questions auxquelles nous essaierons
de r6pondre d l'aide de l'examen d6taill€ du mat6riel
v6gdtal.

Les macrorestes botaniques de l'6poque
dpipal6olithique ainsi que ceux provenant des tonrbes
ndolithiques ou chalcolithiques fournissent un assemblage
archdobotanique d'un grand int6r6t. Iau 6tude va
contribuer i la connaissance de l'6conomie v6g6tale des
habitants de cette r6gion et de leur mode de vie. Elle peut
aussi apporter tur nouvel €clairage sur la tansition entre le
mode de vie bas6 sur la cueillette (et la chasse) et les
d€buts de I'agriculture dans le contexte particulier du sud-
ouest de I'Anatolie.
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Figure 1. La flotation manuelle. Les sddiments sont dilu6s avec de I'eau dans un seau, remu6s A la main, puis le mat6riel
organique surnageant est rdcuperd sur un tamis fin (maille 0,5 mm).

Figure 2. l. Noyau de micocoulier (Celtis sp.). 2. P6pin de poire (.Qrnzs sp.) entour6 de la cavit6 carpellaire et
de chair de fruit carbonisee. 3. P6pin de raisin (Vilis vinifera sylvestris).4. Pistache (Pistacia sp.).



APPROCHE DE L'E TYIRONNEMENT VEGETAL DU SITE D'OKUZINI
(TURQTIIE) AU TARDIGLACIAIRE PAR LOANALYSE

AhITHRACOLOGIQUE : PREMIERS RESULTATS

Stephanie Thi6bault

Risami
Les donnies anthracologiques sefondent sur l'analyse de plus de 2300fragments de charbons de bois provenant des niveaux XII d
IA, reprisentant pris de 7 millinaires d'histoire de la vigdtation. Les rdsultats montrent la succession, dans le temps, de deux
principaux assemblages de vigitation. In plus ancien caractdrise une fordt steppe suivie par une vdgdtation plus tempirde et surtout
plus humide dans laquelle dominent la ch€naie caducifoliie et les vdgdtations riveraines.

INTRODUCTION

Les resultats de I'analyse anthracologique du site
d'Okuzini sont particulidrement int6ressants car ils
proposent une multitude d'informations sur le milieu
v|g|tal et son 6volution au Tardiglaciafue, dans une r6gion
relativement peu connue de ce point de vue : le sud de la
Turquie. La grotte est situ6e i proximit6 d'une plaine
d'origine lacustre. Son contexte biog6ographique actuel la
localise dans l'6tage m6diterran6en humide inferieur
temp6r6 (Alsnan et Daget, l97l). Le gisement a livr6 un
mat6riel anthracologique abondant avec un large 6ventail
sp6cifrque puisque plus de 2300 fragments de charborp de
bois, issus d'une dowaine de niveaux, ont permis
d'identifier une vingtaine de taxons. Les r6sultats de
I'analyse des charbons de bois permettent de suiwe
l'6volution de la v6g6tation sur la totalit6 du
Tardiglaciaire.

MATERIEL ET METHODES

Le mat6riel 6tudi6 consiste exclusivement en charbons de
bois pr6lev6s syst6matiquement lors de la fouille. Bien
qu'ils soient le plus souvent de petite taille (enhe 2 et 8
mm), leurs structures anatomiques dtaient bien
conservdes.

Etude en laboratoire

L'identification anatomiques des charbons de bois est
effectu6e au nrryen du microscope photonique i r6flexion
fond clair/ fond noir. L'observation est faite sur fracture i
la main selon les hois plans anatomiques du bois :
transversal, longitudinal-tangentiel et longitudinal-radial.
Les stnrchues observ6es sont corrpar6es i celles d6crites
dans les atlas d'anatomie (Metcalfe and Chalh 1950,
1983, Greguss, 1955, 1959; Jacquiot, 1955; Jacquiot et
al., 1973; Schweingrube\ 1978, 1990) et d la collection
de r6f&ence des bois m6diterran6ens actuels du
laboratoire.

RESULTATS

Les r6sultats sont pr6sent6s sur le tableau I qui donne les
fr6quences absolues et relatives des taxons identifi6s. Le
diagramme (figure l) est fond6 sur la variation des
fr6quences relatives des taxons en fonction du temps. Il
nous informe pr6cis6ment sur les assemblages floristiques
et sru leur dynamique de succession chronologique. De
gauche i droite, sur le diagramme, les espdces sont
class6es en fonction de leur association v6g6tale : les
formations steppiques, la ch€naie scl6rophylle
m6diterran6enne, la chdnaie caducifoli6e supra-
m6diterran6enne et les v6g6tations riveraines.

La formation steppique se caract6rise
principalement par (photo l) I'amandier (Amygdalus
sp.) (il est impossible, pour le moment, de discriminer
avec certitude A. communis d'A. orientalis) ; le pin pour
lequel le type sylvesfre Pinus cf. nigra-sylvestn,s, (pin noir
ou sylvesfre) a 6t6 reconnu et I'armoise (cf. Artemisia).
Cette association n'est pas retrouv6e actuellement en
Anatolie, bien que dans la r6gion d'Antalya des frutic6es i
gen6wier et Amygdalus orientalis aient 6t6 observ6es
(AkrnarU Barb6ro et Qudzel, 1979). Ces peuplements
steppiques arborescents appartiennent d un 6tage serni-
aride. Ils se retrouvent dans l'6tage supra-m6ditenan6en
comme dans le montagnard of le pin est observd. Cette
deraidre essence peuple aujourd'hui I'horizon sup6rieur
de l'6tage montagnard m6diterran6en, avec des
pr6cipitations estim6es entre 700 et 1000 mm et des
tenp€ratures fraiches, trds contrast6es (moyenne annuelle
: -l0oC, minima absolue : -37'C) (Akman, Barb€ro et
Qu6zel,l978).

La ch€naie scl6rophylle m€diterran6enne se
caract6rise par la dominance des ch€nes i feuillage
serrpervirent. Non discrimin6s, il peut s'agir des espdces
suivantes : Quercus ilex, O. coccifera et/ ou Q.
callipinos. Ils sont acconpagn6s de Fabac6es, de
Rhamnus/Phillyrea (nerpruns ou filaires), de
Cupressac6es type Juniperus /Cupressus (gen6wier /
cyprls), de I'ol6aste (Olea europaea var. oleaster) ou
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olivier sauvage et des pistachiers (Pistacia sp.) qui sont
ft6quents dans les formations steppiques. Les
gtoupements d ch6nes scl6rophylles sont actuellement
bien d6velopp6s dans tout le pays ; ils monfrent une large
p6n6tration i l'int6rieur des terres et dans les vall6es. Ils
parviennent ir constituer des gtoupements denses jusqu'i
1400 m d'altitude, cornme dans le Taurus oriental
(Akrna& Barb6ro et Qu6zel, 1978).

La chdnaie caducifoli6e est principalement
repr6sent6e par (photo 2) les ch€nes i feuillage caduc
(Quercus f. c.), les 6rables (Acer sp.), le buis (cf. Buxus
sp.) et des Rosac6es (Rosaceae) parmi lesquelles des
pomoid6es (Pomotdeae\, Prunus et Sorbus/Crataegu.s
(prunier, sorbier ou aubepines). Les ch6nes caducifolids
regroupent de nombreuses espdces dont les plus
inportantes sont aujourd'hui : Q. pubescens ssp.
anatolica, Q. cenis, Q. frainetto, Q. macroleptis, Q.
infectoria ... Leur discrimination anatomique n'a pas
encore 6t6 realis6e dans le cadre de cette 6tude. Ces
groupements i ch6nes caducifoli6s se d6veloppent sur sols
profonds, d l'6tage des ch6nes scl6rophylles. Ces for€ts
sont r6siduelles aujourd'hui (Akrnan, Barb6ro et

Qu6zel,l978).
Enfin, les v€g6tations riveraines sont repr€sent6es

par (photo 3) le fr6ne (Fraxinus cf. F. ornus /F.
angustifolia), le tamaris (Tamarix sp.) et les Salicac6es
(Salix / Populus).

Sur I'ensemble du diagramme anthracologique, les
r€sultats font apparaitre deux phases majeures successives
et r6vdlent la dynamique de v6g6tation suivante : la
premidre phase est caract6ris6e par une for6t steppe dans
laquelle I'amandierjoue un r6le pr6pond6rant, la seconde
par une v6g6tation tenp6r6e humide repr6sent6e par la
chdnaie ir ch6nes caducifoli6s et les v6g6tations riveraines.

La premidre phase englobe les niveaux XIINil e
IV. elle s'6tend d'environ l7 600 i 12 490 cal. BC.
Malgr6 les fluctuations li6es au nombre in6gal de
fragments analys6s, I'amandier est I'espdce la mieux
repr6sent6e. Dans cette phase, les espdces steppiques sont
les plus nombreuses avec, dans le niveau VI
I'identification d'Artemisia sp. et du pin. Les pistachiers
sont pr6sents dans la plupart des niveaux. Cet assemblage
6voque les associations i Juniperus-Prunus-Amygdalus-
Pistacia connues actuellement en lran et en Palestine et
d6frnies comme une v6g6tation de tlpe for6t-steppe
(Zohary, 1973) et mise en 6vidence dans de nombreux
diagrammes palynologiques (Rossignal-Strick, 1995). n
peut €tre corr6l6 i un milieu ouvert oi les influences
montagnardes sont sensibles et les conditions climatiques
fraiches et sans doute encore sdches. Cependant, et dds la
base de la s6quence, des espdces m€sophiles comme les
ch6nes i feuillage caduc, Acer sp., Prunus sp., cf. Buxus
sempervirens et Sorbus/Crataegus ou plus thermophiles
conrme les filaires, ch€nes sclErophylles, Fabaceae et
ol6astre sont not6es. Les associations riveraines sont
pr€sentes avec, notarnment, le tamaris, une certaine
importance des fr€nes (entre 15 et 20 o/o) et saule/peuplier.

La deuxilme phase caract6rise les niveaux III d IA.
Elle s'individualise par la diminution de la courbe de
I'amandier et l'augmentation de celles des ch€nes i
feuillage caduc puis du fr6ne traduisant une €volution de

la v6g€tation vers ch€naie-fi€naie ou lmc ch&taie
exploit6e parallElement i la ripisylve dont le pr6lbvenrent

.devient peu i peu pr6dominant .

DISCUSSION

Les r6sultats de I'analyse des charbons de bois montenq
par la richesse de la liste taxonomique obtenue (20
taxons), que la r6colte des combushlbles effectu6e par les
habitants d'Okuzini correspond i rm bon 6chantillonnage
de la vdg6tation. En effet, au moins 4 formations v6g€tales
sont repr6sentdes ; elles se succddent dans le tenps.

Un premier environnement globalenrent
steppique, froi4 dans lequel coexistent n6anmoins des
v6g6tations plus thermophiles (seconde formation), qui
pourraient €tre ici consid€rdes comme un stade de
hansition lors de l'6volution progressive vers la ch€naie
caducifoli6e, est observd. C'est sans doute dr la faveur d'rin
radoucissement des tenp6ratures conjugu6 d une 6l6vation
des pr6cipitations que l'on assiste, vers -12 500 BC. d la
mise en place de formations forestidres climaciques. Elles
sont constitu6es, dans un premier te[ps par la ch6naie
caducifoli6e, puis, peut-6tre par la ch&taie-fr6naie. Il est
int6ressant de d6fmir le r6le du fr6ne. La situation, en
effet, du site en plaine inondable plaiderait pour
I'exploitation de la ripisylve, cependant il existe aussi en
plaine alluviale des ch6naies-frOnaies. L'ant6coihcidence
des courbes de ch6nes et de fr€ne et surtout les r6sultats
obtenus par la palynologie (Emery-Barbier dans ce
volume) font davantage consid6rer I'hypothise d'une
exploitation du fr6ne en situation de ripisylve.

Le remplacement du ch€ne par le fr€ne en tant
que combustible par les occupants de la grotte peut avoir
deux origines. La premidre est li6e i un changernent de la
v6g6tation, le fr€ne rcmplace le ch0ne dans
I'environnement, la seconde est li6e a un changement dans
I'aire d'approvisionnement, la plaine est davantage
exploit6e .

Dans leurs grandes lignes, ces r6sultats rappellent
ceux obtenus dans la m6me aire g€ographique (au sens
hds large d'ailleurs) par les pollens A Tenaghi Philippon
(Grdce) oir Wijmstra, Van der Harnrnen, Van der Molen et
Van der Wiel mirent en 6vidence la succession de phases
steppiques et forestidres, notamment celle d'une ch6naie
dense i l'Holocdne aprds une phase de steppe ouverte i la
fin du Wiirm (Van der Hammen et al. 1965 ; Van der
Wiel et Wijmstra, 1987).

Les r6sultats obtenus, toujours par les pollens,
par Van Zeist et Woldring au lac Van, situd dans I'est de
la Turquie, offrent la m€me succession de vdg€tations,
mais avec un net d€calage. La partie basse du diagramme
monte I'inportance d'une steppe ddsertique avec surtout
des Ch6nopodiac6es, Ephedra et Artemisia de 9800 d
5500 B.P. environ. L'ariditd dut 6tre le facteur limitant
pour le d6veloppement des espdces ligneuses. Entre 6400
et 3400 8.P., la for€t renplace peu d peu la st€ppe,
sugg6rant un fort accroissernent de I'humidit6. Dans les
assemblages, le ch€ne atteint de fortes proportions. Son
d6clin est d0 i I'action hrmraine (Van Zeist et Woldring,
1978). Les r6sultats obtenus au lac Van ont 6te conpar6s
i ceux obtenus au lac Z$ribar situ€ dans les montagnes du
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7-agros i I'ouest de l'Iran, a 1300 m d'altitude et 450 kn
au sud-est du lac Van (Van Zeist et Bottema, 1977). Dans
les deux diagrammes, la ch€naie renplace la for€t-steppe,
mais i Z6ribar la courbe des arbres d6bute i l0 500 B.P.
alors qu'au lac Van elle ne commence qu'i 6400 B.P. Ces
r6sultats confirment aussi ceux obtenus au Proche-Orient
par G. Willcox qui montre que, d'une fagon g6n6rale, les
for€ts-steppes de la fin du Tardiglaciaire dtaient
constitu€es de taxons comme Pistacia, Amygdalus, Celtis
(non identifi6 pour le moment dans les charbons de bois)
et Crataegus (Willcox, 1991).

CONCLUSION

Le milieu v6g6tal propos6 par les rdsultats de I'analyse
anthracologique de la grotte d'Okuzini est un milieu
composite dans lequel domine une for€t-steppe remplac6e
par une chdnaie caducifoli6e de substitution. Dans ce
dernier cas, la question de savoir s'il s'agit de deux
milieux : I'un li6 i la ch€naie caducifoliee, I'aune d la
ripisylve ou bien d'un seul : une chdnaie-fr6naie est, grAce
notamment aux donn6es de la palynologie, r6solue et il
semble bien que c'est dans la ripisylve que les occupants
des niveaux IC et IA pr6levdrent leur combustible

Ces donn6es corroborent celles obtenues par les
analyses (palynologie et anthracologie) r6gionales au sens
large. Elles montrent cependant un d6calage
chronologique avec la mise en place, prdcoce, de la
ch€naie caducifolide. Ces r6sultats rappellent aussi avec
un net d6calage chronologique de plusieurs mill6naires
ceux obtenus beaucoup plus d I'ouest, dans la r6gion
m6diterran6enne nord occidentale pour laquelle une
antluacozone a 6t6 propos6e. Celle-ci fait conespondre,
pour le Tardiglaciaire, une phase l, composee
principalement d'un assemblage r6unissant : Pinws
sylvestris, Juniperus sp. et Amygdalus communis,
6voquant une for€t-steppe corr6l6e d un milieu ouvert, aux
influences montagnardes. La phase 2 est caract6ris6e par
la prdpond6rance des v6g6tations supramdditenandennes.
Elle d6bute g6n6ralement autour de 8000 B.P. La chdnaie
domin6e par les ch€nes caducifolids est l'6l6ment
pr6pond6rant du paysage forestier (Vemet et Thi6bault,
1987).
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Tubleau.l. D6nombrement et pourcentages des charbons de bois identifi6s d Okrizini.
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Figure 1. Diagramme anthracologique d'Oktizini.



Photo I : Amygdalus sp. (amandier), can6 168, AH4
d' Oktizini, plan hansversal X50.

Photo 2 : Quercus f. c. (ch€ne d feuillage caduc), can6 168,
AH4 d'Oktizini, plan transversal X100.

Photo 3 : Fraxinus sp. (fr€ne), can6 168, AH4 d' Oktizini,
plan transversal X50.



MORTALITY PROFILE ANALYSIS OF THE IINGULATE FAUNA
FROM OXUZiNi: A PRELIMINARY RECONSTRUCTION OF SITE USE,

SEASONALITY, AND MOBILITY PATTERI\S

A. Levent Atici & Aaron Jonas Stutz

INTRODUCTION

Current excavations of the Epipaleolithic deposits in
Oktizini Cave have yielded a rich sample of animal bone
(Yalgrnkaya et al. 1995). From the recently excavated
materials only a limited subsample of the archaeofaunal
assemblage - that of the Main Profile, or Profile A area -
has been thoroughly analyzed (Atici 1996; Gautier and
Lopez-Bayon this volume; YalgtrlJr;aya et al. 1995).
Nonetheless, the high density of faunal remains in the
Main Profile excavation units allows us to establish the
most plausible reconsffuction currently available of
change in the use of Oktizini Cave as a mobile campsite
over the course of the Epipaleolithic.

The ungulate dominated faunal assemblage from
Ottizini is anthropogenic, comprised mainly of wild
sheep (Ovis orientalis) and goat (Capru aegagrus)
(Yalginkaya et al. 1995; Atici 1996). It also includes
significant quantities of fallow deer (Dama dama) (op.
cit.). These probably combined to comprise the most
abundant ungulate taxa within the catchment region
around the cave. The common occurrence of wild sheep,
goat, and deer in the oktizini sample indicates that
Epipaleolithic foragers typically hunted in the ecozones
which still dominate the l0 kilometer radius of Oktizini
and Karain: open grassland with shrubs and gallery
forests; broken, rocky hill and mountainside with scrub
vegetation; and high elevation pine forests. Other
ungulate species identified, the remains of which are
present in very small quantities, include roe deer
(Capreolus capreolus), red deer (Cervus elaphus), wild
pig (Sas scrofa), and aurochs (Bos primigenius) (Atici
1996; Gautier et al., this volume); the paucity of these
animals in the Oktizini archaeofauna suggests that within
the site catchment area, denser or more mature forest was
rare, at least on the lower slopes of the Katran Dagi
Mountains and the broad, rich plain in front of the cave.
Small mammals and birds are present in the Oktilini
assemblage but have not yet been extensively analyzed
(Yalgrnkaya et al. 1995).

The archaeological layers from within Otctizlni
Cave display traces typical of mobile Epipaleolithic
hunter-gatherers. Previous excavations have not revealed
architecture or storage pits, but the abundant hearth
features and food refuse indicate that throughout Late
Glacial times, the site was often reused, whether as a
seasonal base canp, a short term residential camp or an
overnight specialized activity station. Careful scrutiny of
the ungulate bones recovered ftom the new Ottizinl

excavations can reveal more specific information about
how Late Pleistocene foragers used the cave between
circa 16,000 and 10,000 BP (uncalibrated radiocarbon
years; cf. Hedges et al., this volume; Yalgrll/riaya et al.
l99s).

This chapter presents the age-at-death profiles
derived from tooth eruption and wear pattems among the
dominant ungulate prey taxa in the Oktizlni archaeofaunal
assemblage. These data are preliminary. As indicated
above, they are based only on analysis oftooth specimens
from the Main Profile units (I5d, J5c, J5d, K5c, K5d, L5c,
and L5d) ofthe recent cave excavation.

From the outset, we stress our results may not
bear strictly on Epipaleolithic patterns of seasonal
mobility. Tooth eruption and wear data can also provide
information about other cultural and social features,
including the technology or organization of hunting, as
well as incipient wild herd management practices.
Seasonality informafion derived from juvenile ungulate
teeth is tlpically accurate and precise for the porfion of
the year that includes the modal birth season and the few
months that follow. Thus, the seasonality results must be
evaluated in light of other available sources of
archaeological information. We seek to understand the
overall contribution of residential mobility, logistical
mobility, technology, and the social organization of
hunting and culling practices in shaping the seasonality
and mortality profiles obtained from our tooth eruption
and wear analyses. We discuss some of these aspects in
this chapter. We also attempt to make the statistical bases
of our conclusions tansparent, so that the reader can
evaluate the weight of our interpretations concerning
shifts in the way that Epipaleolithic hunter-gatherers used
Okiizini cave.

THE FAUNAL SAMPLE AND ITS
ARCHAEOLOGICAL CONTEXT

The Main Profile, or Profile A, consists of a 0.5 m by 3.5
m strip which served to clean and deepen the principal
stratigraphic section exposed by prior excavators,
including the initial, long-term work of Ktikten (see
Yalgmkaya et al. 1995). This strip was excavated from
the post - Chalcolithic cave surface to a depth of over 3
m. The deepest exposed stratigraphic bed, Horizon XII,
dates to the early Epipaleolithic, around 16,000 BP
(Hedges et al., this volume). Digging ceased at this level,
which is near the depth of the present water table. The
rich faunal assemblage was retrieved by wet-sieving the
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sediment from each 50 cm x 50 cm subsquare and l0 cm
thick arbitrary level. We include in this study the ungulate
mandibular tooth remains from Horizons II - XII. We
have excluded the material from Horizon I and above.
The Geological Horizon (GH) I sediments were deposited
by very fast moving water, which mixed terminal
Epipaleolithic with early Holocene cultural material
(Goldberg and Bar-Yoset this volume;Yalgntkaya et al.
lee5).

In order to maximize the sample size of our
stratigraphic units for the investigation of change over
time, we have decided to follow the major shifts in the
basic depositional regime in the cave, the intensity of
human occupation, and the schemes of chipped stone
technology and style. These three criteria suggest
subdividing the Epipaleolithic deposits into an early
cornponent, consisting of Geological Horizons (GH) XII -
VII; an intermediate layer, including GH VI-V; and a later
conrponent, comprised of GH IV - II. We acknowledge
that by lumping the faunal material from GH XII-VII, we
lose potential information about dynamic shifts in the use
of Okuzini cave over several millennia following the Last
Glacial Maximum. However, the currently available
sample of ungulate dental remains from the lower
horizons is so small, that we believe it is necessary to
combine these sbatigraphic units. In this way, we hope to
offer a preliminary baseline for comparing the later
phases of occupation with the earlier ones. We further
emphasize that a prolonged hiatus in human use of the
cave occuned during the deposition of the lower portion
of GH VI. Consequently, the bulk of cultural material
coming from our intermediate component actually
belongs to the beginning ofthe intensive reoccupation of
OHizini after approximately 12,500 BP (uncalibrated 14C
years).

These three $oups of geological horizons
exhibit distinct features of lithic technology and typology.
A clear change in the dominant reduction stategy of
bladelet cores occurs between GH VII and IV. with GH
VI-V exhibiting some "transitional" features (Kartal,
L6otard, and Kiiserl this volume; Yalgu;,kaya et al.
1995). Associated with this development is an increasing
frequency of geometric microliths from GH VII to the IV-
II ensemble. We may have good a priori reason to suspect
that mobility patterns altered in concert with a change in
the strategies for raw material acquisition and tool blank
production, as well as the preferences for parlicular
microlith types. This may also have been linked to
climatic change indicated with the increase in colluvial
sediment deposition in GH VI-V times (Goldberg and
Bar-Yosef, this volume; Yalgrnkaya et al. 1995).

Our sarrple for seasonality analysis consists of
194 mandible fragments or isolated mandibular teeth. The
NISP values for this ungulate dental sample are presented
in table 2a. The taxa included in our analysis fallow deer
(Dama dama) as well as wild sheep (Ovis orientafts) and
goat (Capra aegagrus). We have excluded wild pig (Sas
scrofa) and red deer (Cerws elaphus) from the
seasonality analysis because these species combined are
represented by combined 3 mandibular tooth specimens
for the entire Main Profile. Preliminary analyses of the
postcranial sample from the Main Profile reveal similarly
low abundance for these animals (Atici 1996; Gautier et

t02

a/. this volume). No other ungulate taxon has been
identified in the Main Profile tooth sample.

METHODS OF' DATA RECORDING FOR
MORTALITY PROFILE ANALYSIS

By analyzng the eruption and wear patterDs of ungulate
teeth from the Main Profile, we seek to estimate the age at
death of the animal represented. Before the state of wear
was recorded, each dP4, P4, and lower molar tooth,
whether in articulation in the mandible or isolated, was
cleaned, labeled, identified to taxon and sided. This
yielded counts of the minimum number of individuals
(MNI) based on the total number of identifiable
specimens (NISP) of mandibular cheek teeth for Main
Profile GH XII-[ at Oktizini. In most cases it is
irppossible to distinguish between the teeth of sheep and
goat (Payne 1985), so our taxonomic assignment was
frequently limited to "Ovis/Capra." Sheep and goat were
identified to the specific level (Ovis orientalis vs. Capra
aegagrus) following the criteria defined by Payne (1985),
who describes morphological distinctions present in dP3,
dP4, M1, and M3 specimens which are either unwom or
only just into wear. In practice, the crown morphology of
the deciduous teeth discriminates most clearly between
Ovis and Capra, and we restrict our specific
identifications to these identifiable elements. It is
important to complement the Ovis and Capra
identifications based on teetl with those from other
cranial and postcranial elements, because the non-dental
diagnostic elements allow specific identification among
olderjuveniles and adults (cf. Boessneckl9T0;Hole et al.
1969; Payne 1969; Perkins 1964; Redding l98l). Our
ratio of sheep to goat is necessarily that of the young
juvenile portion ofthe sample, and therefore, our analysis
of teeth only offers one limited perspective on the
subsistence role of sheep versus goat as prey in the coastal
Anatolian Epipaleolithic. Concerning the cervids, some of
the juvenile teeth in our sample nray fall into the upper
size range for roe deer (Capreolus capreolus), but we
have not identified any adult specimens of this species
among the tooth sample. It is possible that roe deer
newboms were occasionally hunted, trapped or even
collected [Guy Bar-Oz, personal communication] by the
occupants of Oktizlni. We consider it more likely that the
entire cervid sample can be assignedto Dama dama.Both
species of deer would have mainly inhabited the upland
forest, exhibiting similar agile escape behavior, dispersed
small group sizes, and a mid-tolate spring birth season
(today, late April through mid-May in the mountains
around Ottizing. The significantly smaller body size of
roe deer would have been the principal distinction
concerning the mobile foragers who utilized Oktizini. the
taxonomic assignments were made through comparison
with published drawings and descriptions (Hillson 1986;
Payne 1985) and comparative material collected by the
first author or housed at the Museum of Zoology at Tel
Aviv University.

The occlusial wear pattern ofeach relevant tooth
was drawn according to the conventions established by
Payne (1973). These standards involve simple
representations of the enamel crests, enamel infundibula,
and exposed dentine on the occlusial surface ofthe tooth.



Payne (op. cit.) defined these conventions for the distal-
most four lower teeth of sheep and goal but they work
equally well for the dPa and the molars of cervids. It is
only the permanent cewid Pa that exhibits too much
complexity in its cusp morphology and sequence of wear
to be easily recorded using the Payne drawing
conventions. Consequently, we seriated the adult cervid
sarrple according to the pertinent M3 Payne stage, while
the juvenile cervids could be aged according to that of the
dPa. It would be ideal to age the adults by the tooth that
replaces the dPa. Still, the eruption time of the M3 is quite
close to that of the Pa in most ungulate species, and thus,
it is accurate - if not tightly precise - to enploy the dPa
and M3 to produce mortality profrles for the Dama dama
samples from Oktizini. Despite the decrease in precision
in discriminating between the juvenile and prime adult
cervids, we will still be able to identify significant
changes in the proportions of the major age categories,
from the early to the later portions of the Epipaleolithic at
Otcrizix.

The conventional Payne stages for sheep and
goat yield a corrplete sequence ofage/wear categories for
the dPa and the Pa of these wild specimens in the Ottizinl
assemblage. Here, the distibution of wear stages in the
ovicaprine M3 sample provides an independent check on
the adult wearlage distribution based on tle Pa eruption
and wear data. Utilizing the more detailed data published
in Deniz and Payne (1982), we have seriated the sheep
and goat sample by grouping sets of sequential Payne
stages into broader tootl wear phases. This decreases the
precision of oru determination of the grade of occlusial
wear. However, it appears to increase the population-level
correlation between wear and actual age (table l). We
note that in collapsing the number of Payne stages into
our broader wear phases, we largely obviate the need to
discriminate between levels of eruption for isolated
unworn teeth whose crowns have completely formed and
whose roots are well into formation (cf. Grant 1982). We
can essentially treat isolated and articulated unworn teeth
alike, because eruption occurs quickly, even relative to
the briefest juvenile wear phase we have established
(table 1). Our wear/age phases can then be presented as a
detailed frequency distribution for the OvisrCapra
samples for each stratigraphic phase.

No such detailed comparative data exist for
fallow or roe deer. Consequently, we can only seriate the
cervid dPa's by their individual Payne stages. Twelve
wear stages are defined (Payne 1973), but it is simply
unknown how much variability exists within or between
cervid populations in the correlation between a given
attrition stage and actual age. Given our relatively small
sanple of cervid specimens from Okiizini, we may miss a
true seasonal mode; in our analysis, it might be diluted
across 3 or 4 wear stages. However, if we do find a sharp,
statistically signifrcant mode in the distribution of wear
stages, it will represent a conservative indication ofa true
mode in the underlying age distribution. Such a restricted
range of ages within the juvenile sarrple could only occur
through tight seasonality of hunting activity.

For the investigation of seasonality, we are
primarily interested in the detailed wear/age profiles of
juvenile animals, but the overall mortality pattern may
offer relevant information concerning general patterns of

site use. In this study, we largely follow the approach
developed by Stiner (1990, 1994) in presenting the total
mortality profile in a sirrplified forrn She divides the life
history of ungulate prey taxa into juvenile, prime, and old
adult. These major stages of development and aging are
often of direct interest to traditional subsistence hunters,
who may maintain very specific criteria 1e1 sslsgling their
prey, whether the focus is body size, group size, or ease of
capture. Regardless of the selectivity of a past hunting
tradition, these life-stage categories help the archaeologist
to understand the predominant hunting and butchery
patterns that prevailed (Stiner op. cit.). We suggest that
subsistence hunters might be interested in an additional
distinct age class among wild ungulate prey - that of older
juveniles and very young adults. We expect the males of
this age class to exhibit distinct aggregation bebavior. In
fact, sub-adult and young adult males forming bachelor
goups may become relatively abundant during a certain
portion of the year - probably during mid-summer
through autumn, as younger juvenile mortality rates
increase. The overall frequency ofmales ofthis age class
in the Oktizini assemblage will depend not only on the
season ofoccupation but also on the frequency ofhunting
forays, their size and organization, and the technology
involved. Unfortunately, we cannot offer sex ratios for
each age class in this paper, but future analysis of
sexually dimorphic cranial and postcranial elements will
help to clarify the significance of the abundance of older
juveniles and young adults indicated by the teeth.

We define the four major age classes as follows.
For Ovrs and Capra,juvenrles are indicated by our dPa-Pa
wear phases l-5; olderjuveniles and young adults by dPa-
Pa phases 6-7 and M3 phase l; prime adults by dP4-P4
wear phases 8-9 and M3 phases 2-4; and old adults by
dPa-Pa phase l0 and M3 phase 5 (see table 1). For Dama
damalCapreolus capreolus. juverules are defined by the
not-yet-shed dPa; young adults by M3 phase 1; pnme
adults by M3 phases 2-4; and old adults by M3 phase 5.

RESULTS

'[he i;.u]ts of all anaiyses outlined in the prevrous section
are pr.senied rn tables 2-3 and rn figure 1. These data
sr,runaries b.'ar on our rnvestrgation of residential
moi,.l1ty lnd hunting au{li rty dunng the Epipaleolithic
occupatron of Okuzim The data rnclude relatrve
taxonomic representatlon or fallow deer, sheep, and goat;
the overall mortality profiles for these taxa in the early
and late phases; and the frequency drstrrbution of tooth
wear phases for each of the malor ungulate taxa in each of
the three main stratigraphrc hases we have defined. The
dental NISP and MNI counts for each of the main
ungulate taxa are presented rn table 2. The mortalrty
prohles - subdrvided by major life stages - are
summarized in tables 3a (fallow deer) and 3b
(ovicaprines). Unfortunately, Ovis orientalis arrd Capra
aegagrus specimens must be combined into one sample,
because the teeth identifiable to genus are restricted the
dP3 and dP4. Detailed mortality profiles for the
ovicaprines - based on the dPt and Pa samples - are
shown in figure l. We do not present detailed results for
the ovicaprine M3 assemblage, because this tooth offers
less precise estimates of age at death than does the Pa,



even for young and prime adult. The M3 wear phase
profiles for the Oktizini ovicaprines are corrpletely
consistent with those derived from the Pr data. We also do
not present detailed mortality profiles derived from the
Main profrle sample of Dama dama dPa's and M3's. We
have sparse comparative information concerning the
precision and accuracy of the Dama dama M3 as an
estimator of age at death among adults; in addition, a// 8
fallow deer dPa's r€cov€r€d from the entire Main Profile
excavation exhibit light wear on the mesial cusps of the
teeth, unambiguously revealing a set of neonate fawns (<
2 months of age at death).

DISCUSSION: A RECONSTRUCTION OF TIIE
CHANGTNG USE Or orUZiM nUnrnC rnn
EPIPALEOLITIIIC

Although this discussion must be considered provisional -
due the restricted sample on which it is based - we
identify a most likely interpretation of the taxonomic
abundance and mortality profile data presented in this
paper. We argue for our reconstruction through
supplemental data concerning the changing frequencies of
ungulate body parts over the course of the Otiizini
Epipaleolithic sequence.

The core of our paper is the mortality profiles
generated from the Main Profile tooth sample (table 3 and
figure l). These distributions strongly suggest spring and
early surnmer hunting activity throughout the
Epipaleolithic occupation of Ottizini. The fallow deer and
the ovicaprine data are consistent. As indicated above, the
current modal fawning period of the fallow deer
population in the Kafian Mountains surrounding Olirizini
occurs around the beginning of May. All of the juvenile
tooth specimens preserved in the Main Profile assemblage
are those of neonates. These include 2 specimens from
GH XII-VII and 6 from GH IV-il. The detailed mortality
profiles among the juvenile ovicaprines (frgure 1) exhibit
a strong mode at wear phases 2-4 throughout the Main
Profile sequence.

What does this mode mean with respect to the
seasonality of hunting activity? Following a range of
studies of domestic sheep and goat from throughout the
Mediterranean and Western Asia (summarized in Redding
1981) and a report on surviving goat populations in
Central Asia (Schaller 1977), we would expect most
lambs to be born during early spring (March through
May) and most kids to be born between winter and early
spring (January through March). However, observations
of extant wild sheep and goats in Anatolia and other
portions of Western Asia indicate a modal birth season of
March through May (Altuna l99l; Gautier 1998; Helmer
1984). We take this late winter-spring period as the most
likely birth season for Late Glacial ovicaprines in
Anatolia.

We also expect the preponderance of lambs and
kids exhibiting wear phases 2-4 (see table l) to have died
between I and 8 months of age. This prediction is
conservatively wide. The median age of a large sample of
"wear-phase-4" angora goats assessed by Deniz and
Payne (1982) falls at 4.5 months. Thus, assuming similar
rates of crown attrition for young juvenile wild sheep and
goat, some of the teeth showing wear phases 2-4 could

have been taken either in later winter or in autunm; yet
late spring through summer brackeG the most typical
season of death for ovicaprine juveniles in the Oktizini
Epipaleolithic sanple. The few neonate (phase l) or
yearling (phase 5) ovicaprine teeth could either represent
spring-summer kills with unusual wear patterns or they
could actually indicate occasional hunting activity duriug
late winter or springtime. While Oldizini could have been
sporadically used as a mobile canpsite in other seasons,
we have found strong evidence that throughout the
Epipaleolithic sequence, young sheep and goat were
hunted and then butchered and consumed during late
spring and srunmer at Okiizini Cave. Hunting ofjuvenile
fallow deer also took place during late spring or early
summer, although we have no neonate Dama dama tooth
remains from GH VI-V (ca. 12,500 b.p.) (table 3a).

The Main Profile tooth data, the4 provide direct
evidence for late spring to early autumn hunting of
juvenile ovicaprines and fallow deer. It is difficult to
establish that the seasonality of the juvenile ungulate
assemblage reflects the full range of seasonality of
occupation of the site. Still, the extreme rarity of
ovicaprine dPa's exhibiting phase I wear suggests rhat
Epipaleolithic foragers did not utilize Oktizini during and
right after the peak birth season. Newborn kids and lambs
would have been relatively abundant and easy to take
during late winter and spring.

The fact that only slightly older and larger
juveniles at wear phase 2 were conrmonly hunted during
all periods suggests that the occupants of OtUini did not
selectively decide to target or transport their prey based
on body size. Moreover, neonate fallow deer mandibles
with incompletely formed deciduous teeth have survived
intact in the Main Profile deposits. It is therefore unlikely
that newborn lambs and kids were commonly hunted but
their skeletal remains subsequently deshoyed after
archaeological deposition.

Returning to the topic of seasonality, it is more
challenging to rule out autumn-winter occupation at
Otctizini. Because of the modal late-winter to spring birth
season for wild ovicaprines in Anatolia, the age category
of 8-month-old to yearling (wear phase 5) would proably
represent uncommonly encountered prey during the late
spring-autumn period of occupation at Okiizini (roughly
June through October). However, mortality in the fust
year of life can be as high as 60Vo in some domesticated
goat populations, and it is tlpically about 30% m
domesticated sheep and 45% n domesticated goat breeds
(Redding l98l:115). Natural mortality might adequately
account the low frequency of wear phase 5 teeth in the
Main Profrle assemblage; even if they occupied the cave
during late autumn and winter, Epipaleolithic hunters
might not have had much opportunity to take ovicaprines
of this 8-month-to-yearling age class. Considering the
Main Profile assemblage in its entirety, we cannot
currently rule out late autumn and winter episodes of
residential and foraging activity at Okiizini Cave.

Each of the three stratigraphic conponents does
show subtle differences in the details of the ovicaprine
mortality distribution (figure I and table 3a). They show
tantalizing shifts in their fallow deer age-at-death
distributions, although the cervid sample size is
particularly small. We can further identify significant



tenporal trends in taxonomic abundance, as well as well
as butchery and carcass part transport practices. These
different pattems of change through time provide multiple
lines of evidence suggesting a particular history of
shifting site use. To begin with, the data from GH XII-VII
- representing the period 16,000-13,000 BP (uncalibrated
l4C years) - suggest that Okiizini primarily served as a
short-term residential camp site. For both the ovicaprine
sample and the limited fallow deer assemblage from GH
XII-V[, the mortality profile is dominated by older sub-
adults and prime adults (table 3b). This indicates that the
mobile Epipaleolithic foragers occupying Okiizini during
this time period preferred to target the largest available
animals. They did occasionally target juveniles, but they
preferentially hunted prime adults (which occur at a
greater than random frequency; cf. Klein and Cruz-Uribe
1984; Stiner 1990). The adult:fawn ratio in GH XII-VII is
similar for fallow deer, although this might be a
coincidence of small sample size. In light of our
hypothesis that Oktizini was typically used as a short term
camp site during this early period of the Epipaleolithic,
the low abundance of Dama dama tooth specimens
relative to the ovicaprine count (table 2) is consistent with
our provisional expectation that ovicaprines were the
most abundant ungulates in the immediate vicinity of the
site. Finally, the relatively high ratio of head to limb
fragments for all ungulates in the GH XII-VII assemblage
(reported in Atici [1996] and illustrated in figure 2) fits
with the hypothesis that foragers did not regularly
transport food resources obtained more than a few
kilometers from the site; there is no significant suggestion
of relatively biased transport of meat-and-marrow-rich
limb parts (see figure 2). Thus, we argue that the best
preliminary reconstruction of the qpical occupation of
Otuzini Cave during the early portion of the
Epipaleolithic is one in which the length of stay was
limrted to a few weeks during spring or suruner.

It appears that following the hiatus in the cultural
sequence represented in the basal portion of GH VI,
foragers resumed utilizing the cave as a short term camp.
It is somewhat difficult to interpret distinct features of the
mortality paftern and taxonomic abundance data for GH
VI-V, because some of these characteristics may again be
anomalies of small sample size. The most robust pattem is
the increase in the frequency ofjuveniles hunted relative
to sub-adults and prime adults (table 3b). If we take the
drstribution of ovicaprine life stage classes in GH XII-VII
as our expected frequency, then t}Ie resulting G-test
statistic yields only a probabilityp : 0.08 that the GI{ VI-
V mortality pattern was sampled from the same
distribution. While this statistical result does not fall
below the standard significance level (p 0.5), we
contend that the apparent increase in hunting ofjuveniles
may be part of a broader late Epipaleolithic trend
associated with decreasing mobility (Davis 1983; Stiner et
al. 1999; Stiner e/ al. 2000). We propose that the use of
the cave during GH VI-V times was more frequent and
perhaps more lengthy than in the earlier Epipaleolithic.
However, the low percentage of fallow deer in the GH
VI-V assemblage might indicate that foragers did not
regularly use Oktiaini as a seasonal base camp; we do not
yet have any indication that they relied on ungulate prey
more cornmonly found in the upland forest, several

kilometers away (table 2a and 2 b). This suggestion is
consistent with the relatively high ratio of head:limb
fragments (frg. 2), which reflects frequent transport of
whole carcasses back to the cave.

The phase of deposition of GH VI-V was
relatively brief, and the immediately succeeding GH IV-il
ensemble offers evidence that the hajectory of increasing
sedentism continued into the later Epipaleolithic at
OtCrizlni. The predominance ofjuvenile sheep and goat is
even more striking than in GH VI-V (table 2), with an
intriguing near-disappearance of older juveniles and
young adults from the sample. There is a highly
statistically significant increase in the frequency offallow
deer teeth in the GH IV-II sample, and nearly half of the
Dama specimens are those of neonates. Finally, the rafio
of cranial fragments to skull fragments drops markedly
when compared to the lower stratigraphic components
(figure 2; Atici 1996). These data combine to indicate a
regular use of Ottizini as a summer base camp between
12,500 and 11,000 BP (trncalibrated l4C years). We
might imagine the length of residence often extending for
several months, as hunting parties would have had to be
Iess discriminating in selecting ovicaprine prey based on
body size. They would also have made longer distance
forays to hunt fallow deer. Moreover, traveling a greater
distance from the kill site, they would have more
frequently only brought the nutritionally rich limb
elements back to the cave, reducing the overall head:limb
ratio in the archaeological record.

CONCLUSION

The mortality profile data presented in this chapter
indicates that Okiizini was most often used as a spring and
summer camp site by Epipaleolithic foragers. The
seasonality pattern remained quite constant over time, but
the nature of the typical visit changed over the millennia.
Essentially, the length of stay gradually increased,
probably from days or weeks to months, with the most
extensive occupations suggested for geological horizons
IV-il.

These results reveal the exciting potential ofthe
OkUzinl archaeofaurn to expand our understanding ofthe
Epipaleolithic human utilization of sheep and goat at the
margins of the Fertile Crescent. We have not suggested
that the increasing abundance ofjuvenile ovicaprines in
the upper horizons of the Main Profile relates to incipient
herd management practices (cf. Zeder and Hesse [2000]
for a recent discussion of ovicaprine domestication in the
Near East). Juveniles from wild populations may be
hunted frequently as a consequence ofreduced residential
mobility among hunter-gatherers. Davis has documented
a similar rise in the abundance of wild juvenile mountain
gazelle over the course of the Epipaleolithic in the
Southem Levant (1983). Our results place the emphasis
on continuing the analysis of the OkUzini and Karain B
samples. Detailed juvenile and adult sex ratios, juvenile
mortalify profiles, and more accurate taxonomic
identifications can be recovered from post-cranial sheep-
goat remains. These data will help us to evaluate the
preliminary reconstruction of mobility, site use, and
hunting activity presented in this chapter. If our
hlpotheses hold, such further analysis would also help to
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dPtlPt

Wear Phase

Payne

Stage

Life

Staqe

Median Age

(Months or Years)

Range

(Months or Years)
dP,0-l Juvenile n.a. Neonate

2 dP^2-4 Juvenile n.a. < 2 m o .

3 dP" 5 Juvenile 2.5 mo. l -5 mo.
dP46-7 Juvenile 4.5 mo. 2 mo. to I w. 3.5 mo.

5 dPo 8 Juvenile I yr. 3 mo. 5 m o . t o 1 w . 9 m o .
6 dPo9-12/PtE Older Juv. I  w.4.5 mo. 9 mo. to 2 yr.
7 Po l-5 Youne Adull 2 w . I  w . 4 m o . t o 2 w . 2 m o .
8 Po 6-7 Prime 2.5 w 2 w . 2 m o . t o 3 w . 4 m o .
9 P r 8 Prime 4 w . 2 w. 6 mo. to 4 w.6 mo.
l 0 P ,9 -10 old 5 w . 9 m o . 4 w . t o 8 w .

resolve how and why foragers Katran Dagi Mountain
region became more sedentary through the Epipaleolithic.
Ultimately, this will offer us a better understanding of the
cultural, social, and economic changes occurring at the
end of the Pleistocene in Western Asia as a whole.
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M3

Wear Phase

Payne

Stage

Life

Stage

Median Age

(Months or Years)

Range

(Months or Years)
M. l -2 Young Adult 2 w . I  w. l0 mo. to 2 w. l0 mo.

2 M . 3 4 Prime 3 w . 2w.2 .5  mo.  to  4  y r .

3 M.5 -8 Prime 3 w.4.5 mo. 2 w . 6 m o . t o 6 w .
4 M" 9-10 Prime 4 w . 6 m o . 3 w. 6 mo. to 7 vear
5 M" >10 old n.a. >6 w.6 mo.

b)
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Table I. Occlusal wear phases defined for sheep and goat dPa's, Pa's, and M3's (based on data from Deniz and Paine 1982).



Strat. Unit Dama Ovis/Capra Ovis Capra TOTAL
IV-II l 8 26 5 J 50
VI-V 6 53 9 0 68

XU-VII 8 62 6 2 78
r)

b)

Strat. Unit Dama Ovis/Capra Ovis Capra TOTAL
IV-II 7 6 2 2 l7
VI-V 4 t7 5 0 26
XII-VT a

J l 8 3 2 26

Table 2. (a) NISP and (b) MNI values for the main ungulate taxa in the early, intermediate, and late phases of the0krizini
Epipaleolithic. Data are based on all identifiable isolated teeth and mandible fragments with teeth from the Main Profile.

Stratigraphic

Unit
Old Juvenile/

Young Adult
Prime

Adult

old
AdultJuvenile

v-n 9 I 6 I

vI-v L7 6 l 0 0
xII-vII t2 10 l 6 0

b)

Table 3. Overall age-atdeath distributions for the Okfizini Main Profile ungulate fauna for the early, intermediate, and late
Epipaleolithic phases: (a) Danr a dama and (b) Ovis + Capra mofiality profiles. The data are absolute numbers of tooth specimens

falling into each life stage category. This is based on the Payne wear stage exhibited by identifiable dPa's and M.'s in the case of (a)
Dama dama and dPr's and Pa's in the case of (b) Ovri + Capra.

r)

Stratigraphic

Unit
Old juvenile/

Young Adult
Prime

Adult

old
AdultJuvenile

w-II 6 0 7 0
n-v 0 I 5 0
IilI.VII 2 0 4 0

to7
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Figure 1. Detailed ovicaprine mortality profiles from the Main Profile sample. The mortality profiles are derived from tooth wear
phases of identifiable dP4 and P4 samples from each ofthe three stratigraphic ensembles. The reader should note that we have much

more detailed age-at-death information about the juvenile life stages than for the adult ones.
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Figure 2. Ratio of head:limb parts in the three major stratigraphic subdivisions of the Main Profile Epipaleolithic units at Okiizini
Data based on the total number of identifiable specimens for Ovls, Capra, and Damd, as reported in Atigi 1996. For GH XII-VII,

NISP=1552; for GH VI-V, NISP=990; and for GH IV-II, NISP=1379.
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LA GROTTE D'OKUZINI : ETUDE DU MATERIEL LITHIQUE

Jean-Marc L6otard et Ignacio L6pezBay6n

INTRODUCTION

Nos premiers pas dans l'6tude de I'industrie lithique
d'Olcrizini ont consiste d examiner le mat6riel issu des
travaux de 1989 r6alis6s par l'6quipe de Tiibingen.
Plusieurs incoh6rences laissant pressentir I'existence de
m6langes engendrdrent un profond malaise. A I'analyse,
ces m6langes peuvent provenir de la combinaison d'un
systdme de fouille par d6capages arbifaires horizontaux
(ce qui tout au plus peut s'accorder dans le cadre de test-
pit qui devrait ere e h base de l'€laboration d'un systdme
de fouilles plus m6thodique et adapt6 d la probl6matique
du site lui-m€me) et de la localisation du sondage initial
(implant6 d l'endroit d'une succession de fosses). Nos
premidres 6tudes de I'indushie lithique avaient tent6
d'int6grer les donn6es issues des recherches de l'6quipe
de G. Albrecht ( ALBRECHT G., l99l; ALBRECHT G.,
e.a., 1992) A celles qui furent rassembldes par la suite
(LEOTARD I.-M., e.a.,1996 et 1998; OTTE M., e.a.,
1995 et 1998). Un examen plus approfondi i d6montr6
I'incoh6rence de la s6rie initiale tant au niveau de la
composition des industries, lithiques et osseuses qu'au
niveau des datations absolues.

En 1990 se produit la reprise des travaux par de
la nouvelle 6quipe (Ankara-Lidge); les d6cisions
premidres fi,uent d'une part, de continuer lat6ralement la
recherche, sur le m€me profil, en utilisant le m€me
systdme de d6coupage arbitaire et d'autre part, d'6tablir
un systdme de r6colte par quart de m2.

Nous consid€rons que cette m6thode eto,it
< acceptable > dans le cadre d'un test-pit approfondi mais
qu'en aucun cas elle ne pouvait €tre 6tendue au reste du
site (voir L6pez Bay6n et al. dans ce m€me volume). Le
d6bat i propos d'un changement dans la m6thode de
fouille, mais aussi dans la localisation des interventions
(nous tenions tout sp6cialement i travailler en m€me
temps sous le porche) fut souvent i l'ordre du jour
divisant les partisans d'un d6coupage arbitraire et ceux
pr6nant la prise en corpte syst6matique des unit6s spatio-
sfructurelles.

En cons6quence nous avons du adapter notre
m6thode d'analyse aux contraintes engendr6es par ces
circonstances.

METHODOLOGIE

La sdlection du mutdriel
Notre int6r€t principal 6tant d'aseptiser au maximum les
donn6es et d'avoir lme vue conpldte du renplissage,
notre analyse porta sur une colonne de r€f6rence

correspondant d un quart de m2, fouill6 par niveau
arch6ologique arbitraire (les AH) du bed-rock d la surface
actuelle; cette colonne d'6tude constitue une s6lection
d'entit6s fouill6es, se trouvant situ6es en un endroit oi la
sub-horizontalit6 des couches est plus ou moins acquise,
ce qui permet d'att6nuer les effets n6fastes des m6thodes
de fouille et d'enregistrement.

A I'examen de cette s6rie r6f6rentielle, situ€e au
sein du profil principal (Fig.l, coupe 5ab/5cd), s'ajouta
ensuite I'analyse d'entit6s implant6es lat6ralement dans le
profil secondaire (Fig.1, cor4e icalibd), 6galement prises
en corpte en fonction de la qualit€ de leur inplantation
et de la pertinence du rapport entre les horizons
arch6ologiques ( les AH) tels qu'ils fiuent d6finis par les
fouilleurs et les horizons g6ologiques (les GH) tels que
nous a\rons pu les observer sur terrain. Notons enfut que
I'accds au matdriel 6tait tributaire de I'extension de la
fouille dans des secteurs ne s'accommodant pas toujours
ir nos pr6occupations.

Etant donn6 la rnorphologie de la grdte" les
conEaintes r6sultant de l'iryrecision quant aux limites de
recherches entreprises par I. Ktikten (voir l.Yalcinkaya et
M.Otte dans ce m6me vol.), l'6tat d'avancement de la
fouille et la morphologie de la s6dimentation, nous avons
privil6gi6 une s6lection prioritaire sur le profil principal
sans toutefois pouvoir se restreindre i un seul sous-carr6.
En effet, la structure du remplissage n'6tant pas partout
sub-horizontale (Fig.3 et 4), ce qui est fondamentalement
n6cessaire, dans les circonstances que nous venons
d'6voquer (ddcapages arbitraires), pour obtenir un
quelconque r6sultat, nous avons opt6 pour une colonne
empi6tant sur deux sous-carr€s: K5c et K5d (Fig.2).
Dans le sous-carr6 K5c, des AH 0 a 16, I'on 6vite
I'ensemble de fosses travers6es par l'6quipe de Tiibingen,
alors que en K5d, des AH 17 d 33,1'on se met en rnarge
des forts pendages provoqu6s par la pr6sence lat6rale du
bed-rock.

A titre indicatif cette colonne nous a permis
d'apprdhender plus de 15.000 6l6ments de d6bitage
(Fig.38) et 149 nucl6us, aucun horizon n'6tant vierge de
traces d'occupation. L'ensemble de ce mat6riel a 6t6
examin6 et encodd selon les critdres pr6sent6s ci-dessous.

Typologie et terminologie
La terminologie utilis6e est g6n6ralement issue
d'ouvrages classiques (TXIER J., 1963; BREZILLON
M' 1977\. S'adressant i un matdriel dchappant, en partie
tout au moins, au( context€s g€n6rateurs de ce
vocabulaire, la rigueur de son utilisation ne put €te
syst6matique. Ce fut particuliirement le cas en matidre de
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typologie, les t)?es renconfrds ici n'enEant pas
conpldtement dans certains cas, et pas du tout dans
d'autres, au sein du canevas r6ferentiel. C'est pourquoi,
dans un premier tenps, nous avons pr6f6r6 6voquer des
silhouettes, d6crire des objets plut6t que de les classer en
les ddnommant. Pour les armatures particulidrement, ce
proc€d6 s'est r6v6l6 d'autant plus utile que la pr6cision des
formes, la syst6matisation des modes techniques sont
souvent apparues cornme secondaire.

Au terme des differentes phases de l'6tude, dans
la synthdse, nous proposons en I'absence de cadre
r6ferentiel acceptable, quelques appellations nouvelles.

L'encodage
Dans le but d'6tablir un canevas d'6tude utile d la fois d
l'6quipe d'Ankara et A la n6tre, nous avons congu avec
I'aide du professeur Ofer Bar-Yosef un systdme
d'encodage alpha-num6rique 6labor6 en anglais et
frangais. L'ensemble des informations ont 6t6 encod6es
sur trois bases de donn6es corespondant aux constituants
de I'industrie lithique que sont I'outillage, le ddbitage et
les nucl6us.

Les abr6viations ou les chiffres mentionnds ci-
dessous en caractdre gras servent de codes dans les
tableaux et figures de cet article. Par ailleurs, les
dimensions des 6l6ments (nucl6us, lame, 6clat ou outil)
peuvent €tre exprimdes le cas 6ch6ant, i la suite de la
mention de I'objet, en longueur tout d'abord, en largeur et
en 6paisseur ensuite et cela en millimdtres; ex.: triangle
scaldne (17, 5, 3)

Voici les critdres sdlectionn6s :
D6bitage / Knapping

o Localisation: square, subsquare, top altitude,
bottom altitude, geological horizon GH,
archaeological horizon AH.
Cat6gories: F) f lake, B) blade; C) chunk;
E ) chips or esquille ; GBB ) Gone beyond
blade ; TBB ) turned back blade ; BB ) burned
blade ; BF ) burned flake ; BP ) unidentifiable
burned pieces, FR ) fried blade on flake core.
Matidre premidre : l) Radiolarite , 2) Flint,
3) Quartz, 4) Obsidian, 5) Others.
Couleur: a) brown, b) yellow, c) patinated,
d) greerl e) black, f) grey, g) white, h) violet.
Stage (conservation): 1) complete, 2) proximal,
3) mesial, 4) distal, 2-3) proximo-mesial,
3{) mesio-distal,...
Carene : in mm; on complete blades only.
Butt (Talon): 1) cortical, 2) punctiforrn,
3) broken by knapping presslre, 4) flat,
5) dihedral, 6) faceted , 7) abraded (abras6),
8) non descriptible.
Dorsal face: 1) cortical, cleavage plane or
natural negative on flake, 2) tanpping negative
in one direction, 3) knapping negative in two
directions, 4) crossed or perpendicular knapping
negative.
Ridge or Crete : la) cortical, lb) cortical + blade

negative, lfR) fried ridge with riangular
section, 2a'l unilateral on cortical surface,
2b) unilateral on negative surface, 2c) rrnil31s1a1
on the cleavage plane, 2d) unilateral during
knapping, 3) opportunistic ridge (cr€te-
corniche), 4) bilateral. And finally, if the ridge is
partial , add "P".
Length: inmm.
Breadth : in mm.
Thickness : in mm.
Weight ; in gr.
Esquilles or chips : no: number of chips.
Chunk size, number and weight.

Nucl6us / Core

Localisation: square, subsquare, top altitude,
bottom altitude, geological horizon GH,
archaeological horizon AH.
Categories: F) f lake, B) blade; C) chunk;
E ) chip / esquille ; GBB ) gone beyond blade ;
TBB ) turned back blade; BB ) burned blade;
BF ) bumed flake ; BP ) unidentifiable bumed
pieces, FR ) fried blade on flake core.
Raw material : l) Radiolarite, 2) Flint,
3) Quartz, 4) Obsidian, 5) Others.
Color : a) brown, b) yellow, c) patinated,
d) green, e) blaclq f) grey, g) white, h) violet.
Stage: 1) tested nodule, la) prismatic,
lb) elongated, lc) globular, ld) just started to
produce blades, 2) in the process of being
reduced, 3) exhausted, 4) irregular, broken,
affected by fire, 5) turned back because of an
inegularity in the raw material. 6) blade that
renews the reduction surface (rejuvenation).
6a) normal, 6b) gone beyond, 7) rejuvenation
platform
Core bnpes: 1) prismatic or box-like,
2) pyramidal, 3) globular, 4) others, 4f) flake-
core.
Number of striking platforms : No
Type of striking platform : 1) cortical (cleavage
plane as well), 2) flake negative, 3) negatives of
a series of flakes, 4) blade negative.
Knapping angle : Xo
Reduction surface : l) unidirectional, 2) opposed
and alternate, 3) opposed but successive,
4) successive on crossed surfaces. 5) successive
possibly perpendicular (not crossed surfaces).
Extension of surface reduction : viz. Yz , Y..
Back: la) flat, lb) triangular, lc) irregular,
2) prepared, 2a) negative of a series of flakes,
2b) negative of a huge flake, 3) cleavage plane,
3a) flat cleavage plane, 3b) triangular cleavage
plane, 3c) irregular cleavage plane. 4) worked,
exploited.
Flanks-sides: l)cortical, 2) prepared,
3) cleavage plane, 4) worked to produce blades,
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5) negative ofa huge flake.
Basis: 1) cortical, 2) prepared, 2a) prepared by
series offlakes, 2b) by negative on a huge flake,
4) worked to produce blade, 5) broken.
Ridge or traces of preparation: 1) frontal,
2a) back and lateral (sinple), 2b) back and
lateral (double).
Carene : degree of convexity of the last surface
of reduction (in mm).
kngth: inmm.
Breadth : in mm.
Diameter (globular core) : in mrn
Thickness : in mrn
Weight ; in gr.
Length of the largest blade : in mrn
Length of the last blade : in mrn

Outillage / Tools

r Localisation: square, subsquare, top altitude,
bottom altitude, geological horizon GH,
archaeological horizon AH.

. Cat6gories: F) f lake, B) Blade;C) casson;)
esquille ; GBB ) Gone beyond blade ; TBB )
turned back blade ; BB ) burned blade ; BF E )
burned flake ; BP ) nonidentifiable burned
pieces, FR ) fried blade on flake core.

r Mafidre premidre : 1) Radiolarite , 2) Flint,
3) Quartz, 4) Obsidiaq 5) Others.

. Couleur: a) brown, b) yellow, c) patinated,
d) greer\ e) blaclq f) grey, g) white, h) violet.

. Description : particular description.

. Domestic or Cynegetique : D or C.
o Etat de conservation: 1) complete, 2) proximal,

3) mesial, 4) distal, 2-3) proximo-mesial,
3-4) mesio-distal,...

r Carene : in mm; on completely blades only.
r Butt (Talon) : 1) cortical, 2) punctifornl

3) broken by knapping pressure, 4) flat,
5) dihedral, 6) faceted , 7) abraded (abras6), 8)
non descriptible.

o Dorsal face: -1) cortical, cleavage plane or
natural negative on flake, 2) lmapping negative
in one direction, 3) knapping negative in two
directions, 4) crossed or perpendicular knapping
negative.

o Length: inmm.
. Breadth : in mm.
o Thickness : in mrn
. Weight ; in gr.

Le passage des AH vers les GH, les UE et les EGC.
Le mat6riel lithique 6tant inventori6 par r6ference aux
horizons arch6ologiques (AH) nous les avons localisds
sur les profils et estirn€s dans quelle mesure ils entraient
en correspondance avec les horizons gdologiques (GH). A
fortiori, rm certain nornbre d'AHs chevauchaient

plusieurs GHs alors que, dans d'autes cas, plusieurs AHs
appartenaient au m€me GH, raison pour laquelle nous
avons cr66 des <<unit6s d'6tude> (UE). Les UE peuvent
cornporter un ou plusieurs AH.

Ces unit6s d'€tude (LIE) s'expriment en chiffres
arabes. La pr6sence de d6cirnales indique le caractdre
mixte de l'entit6; I'importance de la d6cimale exprimant
la relative relation avec les unit6s sur- ou sous-jacente.
Par exenple I'unit6 2.3 est constitu6e fondamentalement
de I'horizon g6ologique GH II mais cornporte quelques
lambeaux de I'horizon g6ologique GH III.

Les UE ont par ailleurs pour objectif
d'appr6hender la totalit6 du mat6riel et de cr6er les
6l6ments d'une argumentation pour constituer des
ensembles les plus coh6rents et les plus aseptis6s
possibles : les <<ensembles gdologico-culturels> (EGC)
d6velopp6s i la fin du chapitre. Ces demiers seront utiles
ir la pr6sentation, sous forme de synthdse, des grandes
tendances.

LES UMTES D'ETUDES (UE)

UE-12

L'unit6 12 (Fig.5a) s'6tale de - 482 iL - 512 cm. dans le
sous-carr6 K5d, elle reprend les horizons arch6ologiques
(AH) 3l e 33.

Il s'agit de I'UE la plus basse; i cet endroit la
colonne de r6f6rence elle rentre en contact avec la roche
mdre.

Le mat€riau mis en Guwe est la radiolarite
(Fig.27), le plus souvent brune (14), jaune (ll), grise
(15), parfois blanche (6) ou verte (5). Deux pidces sont
patin6es et dix 6l6ments restent ind6termin6s (br0l6es,
. . . ) .

Le mat6riel lithique y est pauwe (Fig. 38), trds
fractur6 et de petite taille (63 6l6ments pour un total de
30,5 g.). Il n'y a pas de nucl6us. Les 6clats sont en
nombre de dix. Il y a 49 lames fragment6es dont la
largeur de quelques 6l6ments (Fig. 29 A 37 ) suggdre
I'existence de lames plus longues que les pidces entidres.
Ceci se trouve confirm6 par la pr6sence d'une lame
retouch6e d'une longueur de 45 mm.(45,14,3). Par
ailleurs, ce petit lot comporte 4 lames entidres dont la
plus grande mesure 42 mm.

Les rares (14) talons (Fig. a6) conserv6s sont,
pour I'essentiel, punctiformes ou cass6s au d6bitage.

Dans les premiers 6l6ments de la chaine
op6ratoire (Fig. 42a et 42b), on d6nombre une lame i
cr6te bilat6rale, deux corticales (naturelles) et une
corticale sur n6gatif.

Aux deux fragments de lamelles d dos
appartenant i des armatures effil6es de morphologie
indetermin6€ (Fig. 5a, no I et 2), s'ajoute une lamelle i
dos droit retouchde et cass6e (21, 5, 2). Le dos est
amlnag| par retouche directe et inverse. Dans la partie
proximale de la lamelle, la retouche affecte aussi
partiellement le bord opposd au dos, crdant ainsi une
forme appoint€e (Fig. 5a, no 3).
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Deux petites lamelles (Fig. 5a, no 4 et 5) portent
sur un bord quelques retouches semi-abruptes d6gageant
un dos courbe pour la premidre (14,4, 1.5), l6gtrement
anguleux pour la seconde [triangle scaldne i petit c6td
court? (11.5,4,2)]. Une lame porte sur un bord une
retouche inverse partielle, possible r6sultat du
pi6tinement (Fig. 5a, n' 6).

Par ces caract6ristiques et sa corrposition I'UE-
12 semble 6tre le fond de panier de l'UE 11.3.

uE - 11.3

L'u.it6 ll.3 (Fig.6a) se houve dr la base du GH XI et
conprend le contact avec GH XII. Dans la colonne de
r6f6rence (sous-can6 K5d), I'UE-I1.3 comporte I'AH 30
s'6talant de - 472 d- 482 cm.

Dans la colonne, sur les 290 grarnmes
d'616ments lithiques r6colt6s, 150 grammes sont des
6l6ments mis en forme (d6bitage ou outillage). Le taux de
fragmentation des lames est inf6rieur n 70% (Fig.26) est
un des plus bas de la partie inf6rieure de la s6quence.

Le mat6riau mis en auwe (Fig. 27) est la
radiolarite, le plus souvent brune (73), jaune (35), grise
(24), parfois noire (18) ou blanche (13), elle est plus
rarement verte (7) ou violac6e (l). Neuf pidces sont
patin6es, dix autres sont ind6termin6es (br0l6es,...).

Cette unit6 comporte 126 lames, 56 dclats et 8
nucldus (Fig. 38).

Les nucl6us (Fig. 39, 40, 48 et 49) sont trds
r6duits et toujours de dimensions inf6rieures au plus
grand 6l6ment de d6bitage conserv6 (35,17,17 I 28,18,13 /
33,21,15). Les plans sont oppos6s, I'angle de d6bitage
varie de 30o d 60". Les flancs sont tant6t corficaux
(clivage 6ventuellement) tant6t exploit6s. Un flanc porte
les n6gatifs d'une crdte arridre, le dos est cortical
(clivage). Flancs et dos corticaux indiquent une s6lection
de blocs de forme spdcifique permettant ainsi une
r6duction maximale de la phase de pr6paration des
nodules.

Ce lot comporte 4l lames entidres (Fig. 53) dont
la plus grande mesure 48mm (longueur moyenne: 23.63,
6cart moyen: 9.55), leur cardne est faible. Les lames
fragment6es (85) possddent des largeurs que ne
permettent gudre d'imaginer I'existence de lames plus
longues que les pidces entidres. Par ailleurs, en terme de
performance, nous n'avons pas observ6 d'utilisation
pr6f6rentielle d'un type de radiolarite (Fig. 28).

Les exenplaires proximaux (Fig. 46 et 47)
portent dans la plupart des cas, des talons cass6s au
d6bitage (18) ou punctiformes (23) surmontant un
fr6quent amincissement dorsal proximal. Quelques talons
sont corticaux (4) ou lisses (4).

L'outillage corporte un grattoir sub-circulaire
sur 6clat cortical (Fig. 6a, nol), deux lames retouch6es
(Fig. 6a, no 2et 3) par enldvements 6cailleux sur les deux
bords (la lame compldte atteint les 58 mm) et deux lames
i troncature oblique, I'une proximale, I'aufie distale (Fig.
6a, no 4 et 5).

Les armatures et pidces techniques associ6es

sont au nombre de 26 pidces. Il n'y a pas de lamelles i
dos droits conpldtes pemrcttant une athibution
typologique incontestable. Les fragments semblent
appartenir i des armatures d dos 6pais, faiblement arquds
(Fig. 6a, n" 6 i 2l). Elles peuvent €tre parfois effildes,
parfois appoint6es, leur base pouvant Ote amincie par
retouches couvrantes - parfois semi-abnrptes, directes ou
inverses. La forme souhait6e est obtenue par r6duction
progressive du dos eVou de la longueur par un possible
travail sur enclume (les fragments les plus corplets de
ces armatures mesurent: 14, 5,3 / 16, 4, 2 / 16, 5,2 | 17,
5 ,2 ) .

Un second type d'armature presente un dos
l6gdrement anguleux (Fig. 6a, n" 22 it 29)- sa forme
s'apparente parfois i celle d'un triangle scaldne i petit
c6t6 court, parfois i un triangle isocdle trds allong6 -, une
des exfr6mit6s pouvant €tre appointde par quelques
retouches sur le bord oppos6 au dos. (les exerrplaires
corrplets mesurent: 26, 5, 2 / 25, 5, 2 I 20, 5, 2 / 21, 5, 2 ).

uE-11

L'unit6 I I (Fig. 7a) fut examin6e au travers des sous-
carrds K5d, L5c et L5d (AH: 29 ; de - 462 n 472 cm.,
sur le profil principal), au c@ur de l'horizon g6ologique
XI.

Dans la colonne de r6f6rence, sur les 420
grammes d'6l6ments lithiques disponibles, 300 grammes
sont des €l6ments appartenant i la chaine op6ratoire ou d
I'outillage. Le taux de fragmentation des lames, gravitant
autour de 80o%, est moyen (Fig. 26).

Le mat6riau mis en ceuwe (Fig. 27) est la
radiolarite, le plus souvent brune (71), jaune (47), grise
(49), noire (40), parfois verte (20) ou blanche (14),
rarement violacde (l). Dans cette sdrie, 27 pidces 6taient
patin6es et 12 se trouvaient ind6terminables (br0l6es,...).

Cette unit6 cornporte 164 lames, lll 6clats et 6
nucl6us (Fig. 38).

On d6nombra 36 lames entidres (Fig. 53) dont la
plus grande mesure 52 mm. La longueur moyenne est de
27.0 (6cart moy€n:9.33). Parmi les 128 fragments de
lames, les largeurs de deux 6l6ments suggdrent
l'existence de lames un peu plus longues que les pidces
entidres. Il semble ici que I'utilisation de radiolarite grise
ou mieux encore noire (Fig. 28) ait permis la production
des supports les plus oblongs.

Les talons des lames (Fig. 46 et 47) sont
majoritairement punctiformes (28), cass6s au ddbitage
(16), parfois corticaux (6) ou lisses (5),
occasionnellement diddres (l) ou facett6s (2).

La cardne de ces lames est toujours faible. Les
faces dorsales indiquent un ddbitage majoritairement
unipolaire (Fig. 50 i 52), I'existence, peu r6pandue, de
pr6paration ponctuelle par amincissement proximal et
I'utilisation de cr€tes tant6t naturelles, tant6t unilat6rales
encours de d6bitage (Fig.4l, 42aet42b).

En K5d, comme dans les auEes sous-carr6s
6tudi6s, on constate que les nucl6us (Fig. 39, 40,44,45,
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48 et 49) sont en bout de course; malgr6 cela, plusiews
indices r6vdlent un souci de mise en forme. Un nucl6us d
un plan de frappe (80o), voit s'opposer A un flanc cortical,
un flanc portant les traces d'une cr€te post6rieure. Sur un
autre support - plan cortical lisse, angle de d6bitage de
70" et flancs triangulaires convergents - on observe un
amincissement distal par quelques 6clats laminaires
oppos6s au sens de d6bitage pr6ferentiel. Ce caractdre
apparaissant sur un second exernplaire (dos cortical,
flancs exploit6s, 80o) - notarnrnent sur la face dorsale de
flancs - ne doit pas €tre consid6r6 comme I'ouverture
d'une surface de d6bitage oppos6e d la premidre sinon
plut6t comme un artifice permettant d'entretenir la cardne.

Les dos des nucl6us sont le r6sultat de la
convergence des flancs soit par s6lection de I'orientation
de nodules naturels, soit par enldvement d'6clats. Une
6bauche de nucl6us fut r6alis6e sur la tranche d'un 6clat
epais dont le dos avait 6t6 am6nag6 par une cr6te
unilat6rale (Fig. 7a, nol). Emergeant de ce lot, on note
I'existence de quelques nucl6us avec des flancs paralldles
et deux surfaces de d6bitage opposdes, tels ceux observ6s
au sein de I'UE-l l.3.

Le lot d'armatures est compos6 par huit pidces
compldtes et quinze fragments. Nous avons identifr6 :

o Des lamelles d dos l6gdrement anguleux (Fig. 7a,
no6 i 9), sorte de triangles scaldnes ou de
triangles isocdles allong6s (26,5,3 I 18,5,2),
parfois appoint6es (26,5,2), parfois amincies
(27.5,5,3). Cette dernidre pidce correspond peut-
€fre i une lamelle i dos uds faiblement arqu6.

o Un riangle scaldne A petit c6t6 court (Fig. 7a,
n'10).

r Une petite lamelle i dos courbe
(16,4,3) am6nag6e par retouches marginales
(Fig. 7a, n'l l).

o Des lamelles d dos droits (Fig. 7a, n' 12 d l4),
am6nag6es par retouches directes ( 29,6,4 ), par
retouches directes et inverses (fragments: 20,5,3
I 14,6,2).

o Des lamelles d dos droit de grande dimension
(Fig. 7a, no 15 ir l7), appointdes (entidre:
43,7,3 ; fragment:30.5,7,3.5) ou effil6es
(fragment: 16,6,3).

Les pidces techniques (Fig. 7a, no l8 d 22), indiquent une
mise en cuwe de ces armatures par grignotage lat6ral de
lamelles r6alis6, le cas 6ch6ant, sur enclume.

L'outillage se compldte d'un grattoir sur lame,
de lames retouch6es, de lames i encoches simples ou
multiples, d'une lame i encoche lat6rale et toncature
proxinale convergente (micro-pergoir d6jet€ ?), d'un
6clat retouch6, de deux 6clats i encoche et d'une mdche
(Fig. 7a, n" 2 i 5).

ttB - 10.3

L'unit6 10.3 (Fig. 8a) fut abord6e au bavers de l'6tude

des sous-carr6s L5c, L5d, K5d, (AH:28 s'6talant de - 452
d - 462 cm sur le profrl principal). Cette unitd englobe
l'interface entre les couches g€ologiques X et XI.

En K5d (colonne de r6ference), sur 540 grarnmes
d'6l6ments lithiques disponibles, 310 grammes sont mis
en @uwe. Le taux de fragmentation des lames, inferieur i
65%o, est le plus faible de la partie infdrieure de la
s6quence (Fig. 26).

Le mat6riau mis en cuwe (Fig. 27) est la
radiolarite, le plus souvent brune (71), jaune (35), grise
(29), noire (24), parfois verte (12), rarement blanche (4).
19 pidces sont patin6es, 12 sont ind6termin6es
(br0l6es,...).

Cette unit6 cornporte 95 lames, 100 6clats et ll
nucl6us (Fig. 38).

Des 3l lames entidres (Fig. 53), la plus grande
mesure 45 mm., la longueur moyenne est de 25.78 pour
un 6cart moyen de 6.49. Parmi les 64 fragments de lames,
les largeurs ne permettent pas d'imaginer I'existence de
lames plus longues que les pidces entidres (Fig. 29 d 37).
Nous n'avons pas observ6 une incidence quelconque du
type de radiolarite sur la qualit6 de la production (Fig.
27). La cardne de ces lames est faible.

Toutefois, les lames conpldtes produites sur site
(?) ou des supports laminaires irrport6s pouvaient
d6passer les 50 mm comme I'indiquent quelques outils et
la proportion de fragments d'outils (Fig. 8a, no3 A 9) . La
face dorsale de ces lames montre parfois le recours i des
amincissements tant proximaux (Fig. 46) que distaux; par
ailleurs, on y note I'utilisation pr6f6rentielle d'rn seul
sens de d6bitage (Fig. 50 i 52), et I'usage de cr€tes
naturelles, rrnilat6rales sqr pan de clivage, sur cortex ou
encore unilat6rales en cours de ddbitage (Fig.4l,42a et
42b).

Les talons des produits laminaires (Fig. 46 et
47), sont pour la plupart punctiformes (15), cass6s au
d6bitage (17) de rares exemplaires sont lisses (4), facett6s
(en 6peron) (2) ou encore corticaux (l).

En K5d et dans les autres sous-carr6s 6tudi6s, les
nucl€us (Fig. 39, 40,44, 45,48 et 49) sont repr6sent6s
essentiellement sous forme de fragments. Certains
indiquent la sdlection de blocs < triangulaires > - le dos
r6sultant de la convergence de deux flancs corticaux - ou
de blocs <parall6l6pip6diques> - le dos €tant alors
cortical, les flancs le sont aussi (s'ils ne sont pas
exploit6s). Les deux plans opposds (40'-50') r6sultent de
I'enldvement d'un ou deux 6clats (Fig. 8a, nol).

g"6s lsshnique peut aussi €te appliqu6e i la
tranche d'un 6clat 6pais. L'approche de la mise en cuwe
semble donc pergue dds le ramassage. Cette s6lection
engendre une 6conomie de gestes et de matidre premidre
que ne peut contredire la faible quantit6 d'6clats recueillis
i la fouille.

L'outillage conporte deux grattoirs I'un r6alis6
sur la partie distale d'une lame (Fig. 8a, no2) et I'autre sur
€clat, tois lames encoch6es latdralement (Fig. 8a, no3),
un fragment de piBce esquill6e (Fig. 8a, no4), un fragment
de foret (Fig. 8a" no5), trois lames retouch6es (Fig. 8a,
n"6 et 7), deux lames massives i toncature distale
oblique droite (Fig. 8a, no8 et 9).
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Il existe une autre troncature r6alis6e sur lamelle
(Fig. 8a, nolO)- sub-lat6rale, l6gdrement concave,
d6gageant un dos anguleux -, il s'agit probablement d'une
pidce technique semblable d celle observ6 dans l'UE-l L

Une seule armatue est compldte; il s'agit d'une
lamelle i dos droit effilde (29.5, 4.5 ,2) (Fig.8a, n"ll).
Parmi les 6l6ments de lamelles i dos ( 9 ), on note six
fragments de lamelles d dos droit (ex.t 23,5, 2 ) dont
deux sont amincis dans leur partie proxirnale (26, 5, 3 /
24.5,6.5,2 ) (Fig. 8a, nol2 i 15) et trois fragments de
lamelles d dos courbe (ex.: 16, 5, 3) dont un est appoint6
(21,8,4)  (F ig.8a,  n '16 et  l7) .

Dans les armatures i dos anguleux on observe la
pr6sence d'un fragment de < grand triangle isocdle > (22,
9, 3) (Fig. 8a, nol8).

Plusieurs pidces techniques indiquent une mise
en @uwe de ces armahues par r6duction lat6rale.

TIE - IO

L'unit6 l0 (Fig.9a) fut abord6e au travers de l'6tude de la
colonne de r6f6rence (sous-carr6s K5d AH : 2'7, entre -
439 et - 452 crn.) et des sous-carr6s L5c et L5d (NI : 27
enhe - 442 et - 452 cm.); ce qui correspond, dans le
profil principal, au coeur de l'unit6 g6ologique X.

En K5d, sur les 890 grammes de mat6riau
lithique recueilli, 500 ont 6t6 mis en ceuwe. Le taux de
fragmentation des lames est de I'ordre de 80% (Fig.26).

Le mat6riau mis en euwe (Fig. 27) est la
radiolarite, le plus souvent brune (507), jaune (179), grise
(256), noire (188), parfois verte (49), blanche (32),
rarement violac6e (8). 79 pidces sont patin6es, 64 sont
ind6termin6es (br0l6es,. . . ).

Cette unit6 cornporte 1170 lames, 175 dclats et
17 nucl6us (Fig. 38). Des 251 lames entidres (Fig. 53),la
plus grande mesure 45mm. La longuew moyenne est de
23.41 mm. pour un 6cart moyen de 5.82 mm. Parmi les
919 fragments de lames, quelques largeurs (Fig. 29 n 37)
suggdrent l'existence de lames un peu plus longues que
les pidces entidres. Nous n'avons pas observ6 d'incidence
du qpe de radiolarite utilis6 sur la qualit6 de la
production (Fig. 28).

L'amincissement proximal est parfois attest6
(Fig. a7). Les talons des lames (Fig. 46 et 47) sont
majoritairement punctiformes (199 dont 24 sont
conjugu6s d un amincissement proximal) et cass6s au
d6bitage (147); quelques exemplaires sont facettds (24
dont 4 associ6s d un aminciss€ment proximal), lisses (11),
lin6aires (8), diddres (8) ou corticaux (8). La cardne de
ces supports est faible.

Les faces dorsales des lames (Fig. 50 n 52)
indiquent majoritairement l'utilisation d'un seul sens de
ddbitage, et cela bien que les nucl6us soient souvent
bipolaires; ce qui indique que le mode de d6bitage est
bipolaire successif et non alternatif. Toutes les gammes
de cr€te sont pr6sentes (Fig. 41, 42a et 42b): elles sont
frds souvent "naturelles" (ce qui r6vdle la s6lection de
nodules dont la morphologie originelle permet de
structurer une borure part de la production souhait6e),
mais aussi tris fr6quemment pr6par6es: parfois

rrnilat6rales sur pan de clivage ou sur cortex, trds souvent
unilat€rales en cours de d6bitage, exceptionnellement
bilatdrales. Ceci indiquant le souci d'enfretenir la cardne
sur la face dorsale et de bien orienter I'axe de
I'enldvement.

En K5d et dans les autres sous-carr€s 6tudi6s, les
nucl6us (Fig. 39, 40,44,45, 48 et 49), tous r6duits et dont
les dimensions sont toujours inferieures i la production,
peuvent €tre regroup6s en deux cat6gories: les < flancs
paralldles > et les < dos triangulaires > (Fig. 9a, n"l d 3).

Dans les deux cas, flancs et dos sont
g6n6ralement des surfaces planes, soit naturelles
(corticales ou pan de clivage) soit mises en ceuwe et
correspondant aux faces ventrales et dorsales d'un 6clat
massif. Parfois, ces surfaces sont affect6es par I'extension
de la surface de d6bitage, ce qui nous permet de supposer
que, i I'exclusion des nucl€us sur 6clats massifs dont la
section est i fortiori triangulaire, le q/pe < dos
triangulaire > puisse efie I'aboutissement final du type
< flancs paralldles >. Cette hypothdse se trouve
partiellement corrobor6e par les dimensions des nucl6us
de ces deux types, les types triangulaires ayant une
6paisseur inf€rieure i I'autre type.

Les nucl6us fonctionnent tant6t selon un mode
unipolaire, tant6t bipolaire; toutefois, I'examen des faces
dorsales des lames (Fig. 50 A 52) indique que la bipolarit6
est rarement alterne. Les angles de d6bitage des nucl6us
varient entre 45o et 75o. Les plans de frappe r6sultent de
I'enldvement d'un ou de deux 6clats extraits d partir des
flancs. Exceptionnellement, lorsque le nucl6us est r6alis6
sur la tranche d'un eclat massif, un des flancs correspond,
i fortiori, d la surface ventrale de l'6clat, I'autre i sa
surface dorsale, parfois corticale.

L'outillage se compose de lames retouch6es (l l)
(Fig. 9a, no 4 et 5), de lames i encoches souvent multiples
(5) (Fig. 9a, no 6), de lamelles d troncature proximale ou
distale droite oblique (2) (Fig. 9a, n" 7 et 8), d'encoches
sur 6clats ou cassons (3), d'6clats retouch6s (2), de forets
(4, dont une mdche) (Fig. 9a, no 9 et l0) et, finalement, de
grattoirs sur 6clat (a) (Fig. 9a, no I l), ou sur lame 6paisse
( l ) .

L'essentiel de I'outillage est cyn6g6tique. Il est
constitud d'armatures d dos - souvent fragmentaires - et
de leurs 6bauches (42 pidces). Ces demidres (Fig. 9a,
no 12 d 15) indiquent un grignotage continu ou partiel
d'un seul bord, oppos6 au fil naturel de la lame. Ce type
de reduction affecte rarement les deux bords de la
lamelle. Les 6bauches indiquent aussi que la rdduction
peut d6buter par les exh6mit6s de la lamelle; ce qui
engendre deux encoches lat6ro-concaves qui, au fil du
travail disparaitront pour former le dos. Ce proc6d6,
utilis6 de fagon opportuniste - minimaliste lorsque la
forme du support l'autorise, maximaliste lorsque la
forme, fiop imparfaite, l'inrpose - permet d'aboutir d des
arrnatures i dos droit, d dos arqu6, d dos courbe ou i dos
anguleux, dont voici quelques caract€ristiques :

o Les lamelles i dos anguleux (Fig. 9a, no 16
i 18) r6sultent d'une forte r6duction lat6rale
des supports. L'aboutissement est une pidce
de forme sub-triangulaire ou trap6zoidale
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dont une extremitd est effil6e et I'aute peut
s'6panouir en une pointe grdce i une
retouche partielle sur le bord oppos6 au dos.
Une pidce corrpldte mesure: 20,5,2.5.

r Les lamelles d dos droit ou hds faiblement
arqu6 (Fig. 9a, no 19 d 26) profitent de
diff6rents amEnagements i leurs ext6mit6s :
eflil6es ou appointdes d'un c6t6, la base peut
se [ouver amincie par retouche couwante
partielle. Deux de ces lamelles sont
conpldtes. L'une, de grande dimension (40,
6, 4), am|nzg6e par enldvements directs et
inverses abrupts, est appoint6e par retouches
directes semi-couwantes; cette armature est
semblable i celle observ6e dans I'UE-ll
(Fig. 7a, n' l5). L'autre lamelle compldte
(25, 5,3) - dont le dos se trouve r6alis6 par
retouches directes - est appoint6e; en outre,
sa partie distale est amincie par retouches
inverses couwantes. Plusieurs fragments
larges, massifs et amincis par la m€me
leshnique appartiennent d ce type. (24.5,6,
3  /  1 6 , 5 , 2 . 5  / 9 . 5 , 6 , 3 1  1 3 , 4 , 2 1 L 6 , 5 , 3 ) .

r Plusieurs arrnatures < bi-pointes > (Fig. 9a,
f 27 et 28) au profil oblong et bord courbe
sont le r6sultat d'am6nagements l6gers,
opportunistes, permettant d'aboutir ir la
forme d6sir6e. Une de ces armatures (21, 4,
2) aux bords convexes, est effil6e et
appoint6e i ses extdmit6s. De fagon
glnfirale, la pr6paration est minirnale; si la
pidce ne prdsente naturellement ces formes,
les retouches abruptes ou semi-abruptes
interviennent pour y parveni (19,4,2.).

o Les petites lamelles i dos courbe (Fig. 9a,
n" 29 et 30) sont produites d partir de
supports graciles i peine r6duits par
quelques retouches directes semi-abruptes
ou marginales. ( 14, 4, I I 16, 4.5, 2 ).

uE - E.9

L'unite 8.9 (Fig. 10a) fut dtudiee uniquement dans le
sous-carr6 K5d (AH :26, de - $2 n - 442 centimdtres).
Sur les 1530 grammes de mat6riel lithique disponible,
1250 ont 6te mis en cuvre. De ce point de vue, il s'agit
de I'unit6 connue la mieux dot6e. L'UE-8.9 corespond
essentiellement e I'unite g6ologique VIII, elle rogp.e le
sornnet de I'unite g6ologique X. Hors K5d, lunite 8.9
intdgre un petit lambeau de l'unit6 gdologique IX,
pr6sente uniquement lat€ralement.

Le taux de fragmentation des lames y est trds
irrportant (90%) (Fig. 26).

Ir rnatdriau mis en ceuwe (Fig. 27) est la
radiolarite, le plus souvent brune (505), jaune (289), grise
(232), noire (187), parfois vetTe (23) ou blanche (19). 132

pidces sont patin6es, l7 sont ind6termin6es (br0l6es,...).
Cette unit6 conporte 992 lames, 394 6clats et 18

nucl6us (Fig. 38).
Des 115 lames entidres (Fig. 53), la plus grande

mesnre 39 mm. (longueur moyenne :22.82,6cart moyen :
6.55). Parmi les 877 fragments de lames, quelques
largeurs (Fig.29 i 36) permettent d'imaginer l'existence
de lames un peu plus longues que les pidces entidres
existantes. Les lames les plus longues sont extraites de
radiolarite noire, grise ou jaune (Fig. 28) alors que le
mat€riau le plus repr6sent6 est de couleur brune.

Les talons (Fig. a6 et 47) des lames sont
punctiformes (143 dont 8 amincis), cass6s au d6bitage
(100) ou lisses (31); quelques exenplaires sont corticaux
(21), facett6s (12) ou lindaires (4).La cardne des lames
est faible.

Oute les Eaces d'amincissement proximal
fr6quent, les faces dorsales (Fig.50 d 52) nous montrent
un d6bitage essentiellement unipolaire et l'utilisation de
cr6te parfois naturelles mais le plus souvent unilat6rales
(en cours de d6bitage, sur cortex ou sur pan de clivage).

Les nucldus (Fig. 10a, n"l et Fig. 39, 40, 44,45,
48 et 49) appartiennent i deux fypes, I'un pouvant
d6couler de l'6puisement du second. Il y a, d'une part,
les "dos triangulaires" et, d'autre part, les "flancs
paralldles et dos naturel". Dans le premier cas, le dos est
une convergence entre differents tlpes de surfaces: un
pan de clivage, une surface corticale, un pan prdpar6
(cr€te arridre) et des surfaces de m6me t]rye ayant pu
constituer ant6rieurement le flanc d'un nucl6us qui, le cas
6ch6ant, fut jadis "d flancs paralldles". Par ailleurs, il
existe des nucl6us i dos triangulaires "wais" r6sultant de
I'exploitation de la hanche d'un 6clat massif. L'utilisation
de plans oppos6s est observ6 dans la moiti6 des cas, alors
que I'examen des faces dorsales des lames (Fig. 50 d 52)
nous indique un fonctionnement de ces surfaces selon un
mode souvent successif, rarement alterne. Les angles de
d6bitage varient entre 45o et 80o.

Les nucl6us i flancs paralldles r6sultent d'une
sdlection de blocs cubiques. Flancs et dos sont
g6n6ralement corticaux. Parfois, un des flancs est
exploit6, parfois il porte les haces d'une mise en forme
par l'6tablissement d'une cr€te arridre. Ces nucl6us sont
majoritairement i deux surfaces opposdes de ddbitage,
alors que I'examen des faces dorsales des lames (Fig. 50 d
52) nous indique un fonctionnement de ces surfaces selon
un mode souvent successif. Leurs angles de d6bitage
oscillent entre 50o et 60o.

L'outillage cornporte deux grattoirs (Fig. l0a,
no2) - I'un sur extr6mit6 de lame massive (41,16,5),
l'aute sur 6clat (23,21,7) -, une lame i troncature droite
oblique (43,12,4) (Fig. 10a, no3), trois lames encochdes
(Fig. lOa, no4), quatre lames retouch6es (Fig. lOa, no5),
une miche de foret (Fig. 10a, no6) et une petite centaine
d' 6l6ments d' armatures.

Les lamelles i dos droit ou i dos tris ldgdrement arqu6.

o Les fragments de lamelles d dos droit non
caract6ristiques (3a) (Fig. lOa, n"7 i ll). ont
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une largeur variant ente 4 et 7 rnm. -
cantonnee le plus souvent autou de 5 mm -,
et une 6paisseu oscillant ente I et 4 mrn -
avec nne majorit6 de pidces de 2 nnr' La
plupart des dos sont r6alisds par retouches
directes, quelques-uns (3) par retouches
directes et inverses. Un fragment porte des
retouches sur les deux bords; s'agissant de
fragments, on ne peut extrapoler la
silhouette de I'armature conpldte. De
surcroit, la seule lamelle i dos droit entidre
(21,5,3) ne semble pouvoir s'apparier aux
fragments. Cette lamelle - large, courte et
gracile - pourrait correspondre i une pidce
technique.

Dix-sept fragments de lamelles ri dos droit
appartiennent i des extr6mit6s d'armatures
massives et effil6es (Fig. 10a, nol2 d l4): 14
c6t6 distal et 3 c6td proximal (ex.: 18,7,2.5
I  r7  ,  6 ,3) .

Cinq fragments de lamelles i dos droit
appartiennent d des exfr6mit6s d'armatures
appoint6es i leur extr6mit6 distale (ex.: 14,
5, 3 / l7 , 4.5, 2 / 14, 4.5, 2) (Fig. 10a, no 15
et l6).

Douze fragments de lamelles i dos droit
appartiennent i des extr6mit6s d'armatures ir
base amincie par retouches inverses semi-
couvrantes (Fig. l0a, nolT i 27). Plusieurs
de ces fragments amincis pr6sentent une
fracture par flexion r6sultant peut-Ctre
d'impacts; cet argument plaide en faveur de
la fixation de I'armature de ce c6t6 aminci
(ex. :  23,  4,  2.5 I  19,  5,  2 I  30,  6,3 I  21,
6.5,4).

L'ensemble de ces derniers fragments a un
spectre de dimensions proche de celui des
fragments de lamelles d dos non caract6ristiques.
Sans exclure la possibilit6 d'existence de waies
lamelles i dos droit (il existe un exenrplaire
corrplet douteux, comment6 ci-dessus), la
plupart de ces 6l6ments semblent pouvoir se
compl6ter entre eux. Cela permet de reconstituer
une lamelle i dos droit, appoint6e ou effrl6e i
I'une de ses exF6mit6s, et amincie d I'autre
extr6mit6 dont la longueur avoisine les 40 mm.,
la largeur 5 mm. et l'6paissew 2,5 mm.

Les lamelles ir dos courbe.

. Le second type d'armature est ir dos courbe
(14 fragments) (Fig. l0a, no28 et 29). Deux
exemplaires complets (ex.: 25.5, 6, 4 / 13,
4, I ) attestent I'existence de deux gabarits.
Il y a d'une part, de grandes lamelles i dos

arqu6 anr6nag6es par retouches abruptes
(parfois directes et inverses) et d'autre par!
de petites frOles larrslles d dos anrnag6es
par quelques fines retouches parfois
marginales (6 exenplaires).

Les lamelles i dos anguleux.

. Le troisidme tlpe d'armature (10) sont des
pidces i dos anguleux (Fig. l0a, no30 d 39).
Parmi elles, on signale une sorte de triangle
scalhte au petit c6t6 court dont les
troncatures sont souvent ldgdrement
concaves, mais aussi des triangles isocdles
allong6s. Une de ces armatures est amincie
dans sa partie proximale, par retouches
inverses couwantes. Les exerrplaires
corrplets indiquent une longueur variant
enhe 14 et 20 mm. (surtout de 16 i 20 mm.)
et une largeur oscillant entre 1,5 et 3 mm.
(surtout2et3mm.).

t IE.  E

L'unite 8 (Fig. lla) fut abord6e au travers du sous-carr€
K5d (colonne de r6f6rence, .AH:25, de - 422 d- 432 cm
dans le profil principal) et I7d (AIl : 2l et 22, de - 382 iL
- 402 cm dans le profil secondaire).

En K5d, cette unit6 occupe la partie sup6rieure
du GH VIII.

Sur les 430 grammes de matdriau lithique
exploitable, 330 ont 6t6 mis en euwe. Le taux de
fragmentation des lames est trds 6lev6, autour de 90%o
(Fig.26).

Le mat6riau mis en cuwe (Fig. 27') est la
radiolarite, le plus souvent brune (125), jaune (43), grise
(45), noire (50), parfois verte (3) ou violac6e (l). 23
pidces sont patin6es, l5 sont ind€termin6es (br0l6es,...).

Cette unit6 cornporte l8l lames, ll9 6clats et 5
nucl6us (Fig. 38).

Il existe 23 lames entidres (Fig. 53), dont la plus
grande mesure 53 mm. La longueur moyenne de la s6rie
est de 25.39 mrrl l'6cart moyen est 7.86. Parmi les 158
fragments de lames, les largeurs de quelques-unes de
celle-ci (Fig. 29 i 35) permettent d'imaginer I'existence
de lames plus longues que les pidces entidres. A l'instar
de l'unit6 pr6c6dente, ce sont des mat6riaux rarement
utilis6s ou peu reprdsentds (Fig. 28) qui ont permis les
meilleures performances.

Les lames portent des talons (Fig. 46 et 47)
punctiformes (25, dont 5 amincis), cassds au d6bitage
(10), quelques talons facett6s (2), lisses (7), corticaux (1)
ou diidres (l). Leur face dorsale indique I'utilisation de
I'abrasion, d'amincissements proximaux et de cr€tes
unilat6rales srrr pan de clivage. Ces lames ont une cardne
faible. Un exerplaire conplet mesure ( 53,14,4.5 >.

Les nucl6us (Fig. 39, 40,44,45, 48 et 49) sont
fragmentaires, br0l6s ou cass6s sur pan de clivage. Un
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nucl6us prisrnatique 6puis6, devenu fusiforme, monhe
deux sens oppos€s de ddbitage.

L'outillage comporte deux lames i encoche sur
un bord (exl 42, 18, 6 ), deux grattoirs sur exft6mit6
distale de lame (32, 21,7 I 44,5, 2l) (Fig. I la" no l), un
grattoir simple sur 6clat, un grattoir double sur 6clat (27,
23, 6) (Fig. lla, no 2), une lame tonqu6e (froncature
concave sur extr€mitd proximale) (19, 12,5) (Fig. lla,
n" 3), un fragment de foret (Fig. 11a, n" 4), et une petite
cinquantaine d'6l6ments (42) d'armatures dr dos droit ou
tris faiblement arqu6.

Il y a dans cette unit6 une s6rie de lamelles d dos
droit de petit gabarit (20) (Fig. 11a, no 5 e 13), dont les
longueurs avoisinent les 20mm.; leurs largeurs
n'excddent pas les 4 mm. et leurs 6paisseurs sont
inferieures i 2mm. Ces petites lamelles sont tantdt
appointdes, tant6t effil6es ou bien retouchdes sur deux
bords.

Une s6rie de 16 lamelles d dos droit (16) plus
robustes) (Fig. 1 la, no 14 d 18) , am6nag6es par retouches
directes et, le cas 6ch6ant, inverses, parfois retouch6es sur
leurs deux bords. Celles-ci ne semblent pas effrl6es ou
appointdes (exemplaire complet : 30, 5, 2.5).

Des lamelles A dos droit ou d dos tds faiblement
arqu6 (6) qui peuvent €tre appoint6es et amincies
(exemplaire complet :28,6,2.5) (Fig. 11a, no 19 d24).

Un seul fragment de triangle ir troncatures
concaves (Fig. I la, n" 25) compldte cette sdrie.

UE _ ?.4

L'unit6 7.a Gig. l2a) fut 6tudi6e dans les sous-carr6s
K5d, J5d (AH: 24, de - 412 d - 422 cm dans le profil
principal), I?d (AH r 19 et 20, de - 362 i - 382 cm), et
I8b (AH: 19, de - 362 d - 372 cm.), sous-carr6s
appartenant au profil secondaire.

Cette unit6 correspond i la partie inf6rieure de
I'ensemble g6ologique VII.

Dans la colonne de r6ference. sur les 470
grarnmes de mat6riau lithique disponible, 190 seulement
ont fait I'objet de mise en @uwe. Le taux de
fragmentation des lames (Fig. 26) y est moyennement
6lev6, prbs de75o/o.

Le matdriau mis en cuwe (Fig. 27) est la
radiolarite, le plus souvent brune (52), grise (29), noire
(10), parfois verte (2), violac6e (2) ou jaune (l). Deux
pidces sont patin6es et sept ind6termin€es (br0l6es,...).

Cette unit6 comporte 52 lames, 48 6clats et 5
nucl6us (Fig. 38).

On enregistra 18 lames entidres dont la plus
grande mesure 60 mm. (Fig. 53). La longueur
moyenne de la s6rie est de 28.82 pour un 6cart
moyenassez important l0.ll. En ce qui concerne les
fragments de lames, les largeurs (Fig. 29 i 35) ne
suggirent pas I'existence de lames plus longues que les
pidces enti€res retouv6es en fouille. Les exenplaires les
plus longs sont issus d'une radiolarite bleut6e,
apparernment exogdne (Fig. 28).

Les lames portent des talons (Fig. 46 et 47)

essentiellement punctiformes (13), cass6s au d6bitage
(7), plus rarement lisses (3), facett6s (2) ou diddres (1).
La cardne des lames est faible.

Les faces dorsales des lames (Fig. 50 et 52)
indiquent un mode de ddbitage essentiellement
unipolaire. On y note 6galement I'utilisation de cr€te
unilat6rale sur cortex ou en cours de d6bitage (Fig. 41,
42a et 42b).

Dans la colonne de r6f6rence cornme dans les
aufies sous-carrds 6tudi6s, les nucl6us (Fig. 39, 40, 44,
45,48 et 49) sont exploitds i l'ext€me, leur section est
tant6t triangulaire, tant6t rectangulaire. Le dos et les
flancs sont corticaux. Les plans de frappe sont oppos6s,
l'angle de d6bitage varie entre 40o et 90o.

L'outillage comprend des grattoirs sur lames (4)
(Fig. l2a no I ir 3), une lame retouch6e (Fig. 12a, no 5),
ure lame tronqu6e (Fig. l2a, no 4), deux lames encoch6es
sur un bord, un burin diddre (auquel s'ajoutent deux
chutes) (Fig. l2a, no 6), deux 6clats retouch6s (Fig. l2a,
n" 7 et 8), et de nombreux 6l6ments de lamelles d dos
(34).

Elles sont de plusieurs types :

o Des lamelles d dos droit de petit gabarit (21)
(Fig. l2a, no 9 i 1l), dont la largeur
n'excdde pas 4mm., elles sont semblables i
celles d6crites dans I'UE-8.

o Des lamelles d dos droit plus costaudes (6)
(Fig. l2a, no 12 i 16), aru< terrrinaisons
inconnues (ex. de fragments: 21,5.5,3 I 21,
5,  3) .

o Des lamelles ir dos droit ou faiblement arqu6
(2) (Fig. l2a,no 17 et l8), dont la base peut
€tre amincie. (ex.:21,4,2 et un fragment:
21 ,5 ,2 \ .

r Des arrnatures d dos anguleux (5) (Fig. l2a,
no 19 A 23), sorte de triangles scaldnes d
petit c6t6 court (ex.: 21.5, 5,2 / 19, 6,2.5)
dont les toncatures peuvent efre l6gdrement
concaves.

Parmi les pidces techniques, on note la pr6sence
de microburins de Krukowski (Fig. l2a, n" 24).

U E - 7

L'[JE-7 (Fig. l3a) a 6td abord6e au travers de l'6tude des
sous-carrds J5c, J54 J6b (AH : 22 et 23 ; de -392 d - 412
cm), K5c (AH : 23, de - 410 d - 420 centimdtres ), K5d
(AH : 19, de - 406 d- 419 cm) et L5c (AH : 20, de 407
iL 417 centimdtres). L'ensemble de ces sous-carr6s est
associE au GH VII.

En K5d, colonne de r6ference, sur les 980
grarnmes de matidre premidre disponible, 640 ont 6t6 mis
en cEuwe.
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En accord avec l'unit6 imm6diatement sous-
jacente, l'llB-7 voit le taux de fragmentation des lames
avoisiner les75%o (Fig. 26).

Le mat6riau mis en ceuwe (Fig. 27) est la
radiolarite, le plus souvent brune (115), grise (63), noire
(47), jaune (43), parfois blanche (7) ou verte (4). l0
pidces sont patin6es (6 lames et 4 6clats), 2 ficlats et 9
lames signalent la pr6sence de I I 6l6ments br0l6s.

f,e11g nniff cornporte 131 lames, 161 6clats et 14
nucl6us ( Fig.38).

On a d6nombr6 35 lames entidres (Fig. 53), dont
la plus grande mesure 72 mm. La longueur moyenne de la
s6rie est 35.30, l'6cart moyenest 12.39. Parmi les
fragments de lame, les largeurs (Fig. 29 i 35), ne
suggdrent pas I'existence de lames plus longues que les
pidces entidres. Cette production laminaire de grande
taille (pour Ohizini) semble €tre autorisde par toutes les
radiolarites (Fig. 28).

Les lames portent des talons (Fig. 46 et 47),
punctiformes (13), cass6s au d6bitage (7), facett6s (2,
parfois en 6peron), lisses (3) ou diddres (l). Les
amincissements proximaux sont rares.

Les faces dorsales de ces lames ( Fig. 50 i 52),
indiquent un fonctionnement essentiellement unipolaire et
I'usage de cr€tes vari6es (Fig. 41, 42a et 42b) le plus
souvent unilat€rales (en cours de d6bitage, sur pan de
clivage, sur cortex). La cardne de ces lames est faible.

Pour I'ensemble des sous-carr6s 6tudi6s, les
nucl6us (Fig. 13a, no I i 4 et Fig. 39, 40,44,45, 48 et 49)
r€vdlent des chaines op6ratoires vari6es. Quelques
nucl6us sont unipolaires, leur plan de frappe 6tant lisse.
Lew angle de d6bitage est de 90o. Dans un cas, on
distingue des taces de prdparation venant du dos du
nucl6us (cr6te arridre). Un autre exemplaire du m€me
type a le dos cortical. Plusieurs exemplaires sont r6alis6s
sur des fianches de galets plats ou sur 6clat cortical
massif. Dans ce cas, ils sont bipolaires avec des angles de
ddbitage variant de 45o A 80'. I arrive que le dos du
nucl6us soit exploit6, on exploite alors une tranche du
galet oppos6e d la premidre surface de d6bitage.

Les grattoirs sont nombreux (l l) et variEs (7 sur
6clat et 4 sur lame) (Fig. l3a, n' 5 i 8). Trois 6clats sont
retouch6s par retouche semi-couwante ou semi-abrupte
sru un ou deux bords. Deux lames et deux 6clats sont
encoch6s sur un bord. Trois lames portent des encoches
multiples sur un bord. Quate lames sont retouch6es (Fig.
l3a, no 9 d l2). Onze lames ou dclats massifs portent d
I'une de leur ext6mit6, une toncature l6girement
oblique, droite, convexe ou concave. Elle est
gdndralement distale, parfois proximale (Fig. l3a, n' 13 i
20). Deux forets et un burin sru cassure conpldtent ce lot
(Fig. l3a, n" 2l et22).

Les armatures cornportent des lamelles d dos
droit, des lamelles i dos faiblement arqu6 et, plus
rarement, des pidces i dos anguleux :

Les lamelles i dos droit

o Les fragments de lamelles A dos droit non

caract6ristiques (22) appartiennent, pour la
plupart (27) A des armatures r6alis6es par
retouches directes abruptes affectant un seul
bord. Deux pidces recourent i des retouches
directes et inverses. Comme I'indiquent leurs
dimensions, ces 6l6ments appartenaient d
des armatures de deux gabarits differents: de
petite dimension (ex.: 19, 4, 2 / 12, 4,
1.5, . . . )  e tp lus massives (ex. :  20.5,6,3 /24,
6, 2.5 / 15, 10, 3 / 19, 5, 2.5). Les
terminaisons de ce tlpe d'armafure ne
peuvent 6tre ap'pr6hend€es (Fig. 13a, no 23 i
28).

o Une lamelle i dos droit compldte (26, 4,
2) pr6sente des extr6mit6s n'6tant pas
am6nag6es (Fig. l3a, no 29).

. Cinq fragments de lamelles d dos droit sont
retouch6s sur deux bords (Fig. 13a, no 30 d
32); dans ce cas, le dos est am6nag6 par
retouches abruptes continues alors que le fil
de la lamelle ne porte qu'une retouche
partielle, semi-abrupte et parfois marginale
(ex.: 18, 4, 2 / 77 , 4, 2). Les terminaisons de
ce rype d'armature ne peuvent €re
appr6hend6es.

. Quatre fragments appartiennent i des
armatures effi l6e s (ex.: 26, 5,2 / 17, 6,2.5)
(Fig. 13a, n'33 i 36).

o Une pidce (fragment: 17, 4, 1.5) a sa base
amincie par quelques retouches inverses
semi-couvrantes (Fig. 13a, no 37).

Les lamelles i dos faiblement arqu6.

o Outre un fragment non caract6ristique, une
lamelle i dos courbe (18, 5, 2) a sa base
amincie par retouches ventrales partielles
(Fig.  l3a,  n '38) .

Les lamelles d dos anguleux (Fig. l3a, n" 39 d 44).

r Une seule pidce est compldte (21, 5.5, 3), il
s'agit d'une espdce de triangle scaldne i
petit c6t6 court dont les troncatures sont
ldgdrement concaves. Oute un fragment de
lamelles d dos anguleux, on trouve encore
deux 6bauches indiquant pour I'une, une
r6duction par grignotage, pour I'autre, une
mise en cuwe par la technique du
microburin. La technique du microburin est
ainsi attest6e dans cette unit6.
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uE - 6.5

L'unite 6.5 (Fig. l4a) a 6t6 6tudi6e au sein des sous-

carrds: K5d (AH: 18, de -396 i'406 cm.), K5c (AH : 22'

de - 400 e - 410 cm), L5C (AH ; 19, de -397 i - 407 cm)'

J5c (AH :20, de - 372 d - 382 cm), J5d (AH :21, de -

382 d -392 cm), I7d et I8b (AH: 18, de -352 d -362

centimdnes). Ceci correspond i la base du GH-VIb et i

son contact avec GH-VII.
En K5d, sur les 530 grammes de mat6riau

disponible, 130 grammes ont 6t6 mis en cuwe' Le taux

de fragmentation des lames atteint les 80% (Fig. 26).
Le mat6riau mis en ceuwe (Fig. 27\ est la

radiolarite, esseotiellement brune (24), grise (20)' jaune

(16), plus rarerr€nt noire (8), exceptionnellement patin6e
(2) et7 exenplaires sont indetermines.

Cette unit6 comporte 4l lames, 30 6clats et 6

nucleus (Fig. 38).
Ce lot comporte 11 lames entiires (Fig' 53) dont

la plus grande mesure 54 mm. (longueur moyewrc:.24,2,
6cart moyen: 7,48 mm.). En terme de performance, le

tlpe de mat6riau utilis6 ne semble jouer aucun r6le (Fig.

28).
Irs talons (Fig. 46 et 47) de ces lames sont lisses

(5), punctiformes (3), cassds (2), abras6s et amincis (l).
En K5d et dans les aufies sous'carr6s 6tudi6s, les

nucleus (Fig. l4a, n" I et 2 etFi9.39,40,44,45,48 et

49) mettent en Guwe de la radiolarite brune, grise ou
jaune. Toutes les 6tapes de la chaine op6ratoire sont

repr€sent6es, du bloc test6 au nucleus abandonn6 (cass6,

rebrouss6 ou cliv6). Les supports sont plats ou
prismatiques, cette forme subsistant lors de l'exploitation.
Deux sens de d6bitage sont oppos6s, ils sont normalement
successifs, plus rarement alternes. Les plans de frappe se

corposent de ndgatifs d'6clats, I'angle de d6bitage varie

enlre 60o et 7 5o , pafiois il peut atteindre 80o. Les dos sont

soit des n6gatifs de grand 6clat, soit d'un pan de clivage'
Les flancs sont vari6s, souvent des pans de clivage,
parfois des surfaces exploit6es (n6gatifs d'6clats, de

lames) et plus rarement des surfaces corticales ou
prepar6es. Aucun am6nagement de la base n'a 6t6 not6.
Les cardnes les plus marqudes ne d6passent pas les quafre

millimdtes.
L'outillage du fonds domestique (Fig. 14a, n' 3 i

19) est vari6: lames retouch6es sur un bord (3)' 6clats
retouch6s (2) ou encoch6 (l), lame i toncafiue distale
droite (l), lames ir troncature distale concave (2)' lame
esquillde (l), burin diBdre (l), pergoir sur extr6mit6
dislle tte iame (1). De sucroit, ce fonds domestique se 

'

caract6rise par l'dmergence de lames i encoches
multiples, successives, souvent distales (3; pergoirs ?),
par la pr6sence de grattoirs r6alis6s sur 6clats massifs ou
corticaux (6), plus rarement sur lame (l) - et par

I'apparition des micro-grattoirs (4).
Les pidces techniques (Fig' 14a, n' 2l d 24) -

double troncatur€ oblique proximale et distale (2),

troncatue distale concave (2) et un microburin de
Krukowski - indiquent une mise en ceuwe par r6duction
lat6rale et un travail sur enclume. La technique du micro-
burin est n€anmoins attcst6e.

Il y a peu d'armahues (Fig. l4a, to 25 i 30). On
d6nombre six fragments de lamelles ir dos droit (5 non
explicites et une retouch6e sur deux bords), une lamelle d
dos, un fragment de lamelle i dos dont la base a 6t6
amincie par retouches ventrales (23, 7, 2.5)' deux
lamelles d dos l€gdrement arqu6 et effil6es (21, 4.5' 3 /
20, 4, 2) et une lamelle i dos anguleux - dos droit et
honcature oblique- (23, 6, 3).

TIE .6

L'unit6 6 (Fig. l5a ) a 6t6 6tudi6e dans les sous-carr6s
K5c (AH : l7 ir2l, de - 347 e - 400 cm), K5d (AH : 17a i
l7c, de -345 it -396 cm), J5c (AH : 15 A 19, de - 322 i -

372 cm), J5d (AH : 18 i 20, de '352 n - 382 cm), I7d et
I8d (AH: ll ir 17, de - 282 d '352 cm). Cet ensemble
conespond i I'unit6 g6ologique GH-VIa et GH-VIb.

En K5d, sur les 310 grammes de matidre
premidre disponible, 160 grammes ont €t6 mis en ceuwe.
Le taux de fragmentation des lames est sup6rieur i 80%
(Fig. 26).

Le mat6riau mis en euwe (Fig. 27) est la
radiolarite, essentiellement brune (49), grise (45)' jaune

(35), parfois noire (8), rarement blanche (4), verte (3) ou
violette (l). Cinq exemplaires sont patin6s, onze sont de
teinte ind6termin6e.

Ce lot recdle 69 lames (13 entidres et 56
ftagments), 82 6clats et 10 nucl6us (Fig. 38).

Parmi les lames entiires (longueur moyenne :
25mm.; 6cart moyen: 6,46mm.) (Fig. l5a, nol i 6 et Fig'
53), la plus longue atteint 39 mrn Le type de mat6riau
s6lectionn6 ne semble pas intervenir dans la qualit6 de la
production (Fig. 28).

Les talons (Fig. 46 et 47) de ces lames sont
essentiellement abras6s et amincis (8) ou cass6s (6) mais
on observe une fois au moins les types suivants: diddre,
facett6, lin6aire, lisse et aminci, lisse, et punctiforme.

En K5d et dans les autes sous-carr6s 6tudi€s, les
nucl6us (Fig. l5a, no 7 i l0 et Fig. 39, 40,44,45,48 et
49) utilisent de la radiolarite brune, grise ou jaune. Ces
nucl6us sont presque tous cass6s ou 6puis6s. Ils sont
r6alis6s sur supports plats (plaquettes, nodules
prismatiques ou gros 6clats). La fianche de ces supports
peut cornporter plusieurs surfaces de d6bitage exploit6es
selon un seul sens [voir aussi i ce sujet, les faces dorsales
des lames (Fig. 50 d 52)1, ces surfaces pouvant - le cas
6ch6ant - s'opposer ou se croiser et affecter, en bout de

coruse, I'essentiel du nodule.
En consdquence, les plans de frappe (n6gatifs

d'6clats ou rarement cortical) sont sinples, doubles ou
triples. Les dos sont plats (corticaux ou constitu6s de pan

de clivage lisse), les flancs sont d l'avenant (plats, vari6s
mais rarement prepar€s) et les bases ne sont pas

am6nag6es. Les taces de mise en cuwe de cr€te sont trds
rares, la cardne est faible (maximum 2 mm.). L'angle de

d6bitage varie enhe 50o et 80o.
Dans I'outillage s'affirme une conposante

double, i la fois domestique et cyn6g6tique.
Le fonds domestique (Fig. l5a n" ll i 47) se
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compose de :

o lanres d encoche: sinple sur un bord (l),
multiple laterale et disale (2), lat6rale (6).

r lames d troncature: oblique droite
distale (4), concave et distale (2).

o lames retouch6es (4).
r lames denticul6es (2).
r lames i retouches marginales (6).
r 6clats i encoches (4).
r 6clats retouch6s (4).
o grattoirs sur exh6mit6 distale d'6clat simple

( l  l ) .
o grattoir double (l).
o grattoirs simples sur lames distaux (13),

proximaux (2).
e micro-grattoirs(14).
o Le fonds domestique se compldte par deux

forets et une mdche de foret cass6e.

Quelques pidces techniques nous r6vdlent le processus de
fabrication des armatures. ce sont des lamelles dont les

dos sont en cours de rdduction. Ia silhouette du produit
d6sir€ apparaissant assez t6t dans le processus - lamelle
en colus de r6duction vers des pidces dos courbe voire
des segments, vers des lamelles i double troncatuxe, vers
des tapizes -.

A ce propos, la grande variabilit6 des dimensions
de ces armatures correspond peut-€tre A autant de pidces
non abouties, nous ne pouvons trancher i

Les chutes, corpos€es de fragments de lamelles
cass6es par flexion et de retouches de dos, semblent
indiquer un tavail par contrecoup; ce que confirment les
<galets i cupules>> pr6sent6s ailleurs dens cet ouwage et
que nous assimilons d des enclumes. En effet, les cupules
cenfrales prdsentes au cente de I'envers et du revers de
gros galets plats sont le r6sultat d'irrpacts successifs fins
et oblongs dus d une roche dure. Par ailleurs, ces m€mes
galets portent sur leur p6riph6rie bon nombre de stries
produites par raclage; ces deux indices semblant r6v6ler
les deux techniques pr6ferentielles utilisEes pour r6aliser
les armatures. L'encochage lat6ral d'une lamelle indique
toutefois la possibilit6 d'une r6duction par un autre
proc6d6; n6anmoins, aucun microburin n'a EG identifi6.

Les lamelles d dos droit.

r Onze fragments ne sont pas caract6ristiques. En voici les dimensions: (10, 6,2 I 8, 5,2 I 18, 6,3 I 17,7,
3  /  10 ,3 ,21  19 ,7 ,3  I  14 ,6 ,3  I  15 ,4 ,2  /  11 ,5 ,2  I  16 ,5 ,3 )  (F ig .  l 5a ,  no  48  e  53 ) .

o Trois fragments appartiennent i des lamelles, peut-dfre appoint6es, retouch6es sur deux bords (17, 5,2i 25,
6,3;11,4,2) (Fig. l5a, no 54 et 55); quatre 6l6ments proviennent de lamelles appoint6es (15,4,3;9,4,2;
12, 5,2;21, 5,2) (Fig. l5a, no 56 i 59); un seul fragment provient d'une armature d base amincie (22, 6,
3) (Fig. l5a, no 60).

r Trois lamelles d dos droit sont compldtes (18, 4, 1.5; 21, 5, 2), leurs extr6mit6s n'6tant ni effil6es ni
am6nag6es (Fig. l5a, n'61 et 62).

On note ici un ph6nomdne de proto-g6om6trisation. Il n'y a pas de microlithes g6om6triques wais, les silhouettes et les
dimensions des armatures ne sont ni stables ni standardisdes de telle maniire que l'on se frouve souvent i la limite ente
deux formes g6om6triques.

Les lamelles dr dos courbe, les proto-segments et les lamelles i dos arqu6.

o Les lamelles i dos courbe (32) (Fig. l5a, no 63 e 81) sont de dimension variable, parfois leur inportante
r6duction invite i les apparenter d des proto-segments. On ddnombre dix fragments et vingt-deux pidces
entidres. Les longueurs des piices compldtes oscillent entre 15 et24mn. avec une majorit6 enfre 15 et
22mm. Leurs largeurs s'6talent ente 4 et 9mrn et se situent le plus souvent ente 5 et 7mm. Leurs
6paisseurs enfin se

Dimensions des fragments:

10,4 .5 ,2
1 1 , 5 , 2
10,6 ,2
18,5 ,2
16,7 ,3
1 4 , 5 , 2
1 7  ,  6 , 3
1 5 , 7 , 3

situent essentiellement entre

Dimensions des pidces corrpldtes:

19,7 ,2
1 7 , 5 , 2
21,6 ,3
16,4, I
2 2 , 8 , 2
24,9,3
15,4 .5 ,  1 .5
2 2 , 7 , 2

3mm
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.  T ro i sp idceson t l edos t rds legd remen ta rqu6 (19 ,5 ,2 ;20 ,5 ,3 ;21 ,5 .5 ,2 ) (F ig .  15a ,n "82484 ) .

Les lamelles i double troncature proximale et distale.

o Neuf fragments ou 6bauches et sept pidces entidres (Fig. 15a, no 85 d 95) sont tant6t proches des dos
courbes, tant6t des dos anguleux. Leurs longueurs oscillent entre 13 et 22 mm. avec une majorit6 de
pidces entre l7 et 2l mm. Les largeurs s'6talant de 5 d 8 mm., gravitent le plus souvent autour des 5 mm.
Leurs 6paisseurs enfin avoisinent les 2mm.

15,  6 .5 ,2 .5
1 7 ,  6 , 3

Dimensions des fragments
et 6bauches:

2 6 , 9 , 2
7 5 , 9 , 2
1 8 ,  8 , 3
2 0 , 8 , 2

2 t , 9 , 3
20,9 ,2

Dimensions des fragments:

16 ,  6 ,3
12,7 ,2 ,5
21,7 ,  2.5
19,7 ,3 .5

21,7 ,3
l 7 . 5 , 6 , 3

18,5 ,2
15,7  ,  2
1 5 , 7 , 2
1 7  . 5 , 7  , 3
2 2 , 6 , 2
1 8 ,  5 , 2
15,  5 ,  1 .5
18,  5 .5 ,2
21, 5, 3.5
17, 5, 2.5

Dimensions des pidces entidres:

3 2 , 7 , 2
19,  5 ,2
L9,5 ,2
17, 5, 2
20,5 ,2
13.5 ,4 .5 ,2
2 7 , 8 , 3

Dimensions des pidces entidres:

Les lamelles ir dos anguleux.

Quatre pidces non caractdristiques (Fig. 15a, no 96 d 99); des pidces trop incorrpldtes ou des 6bauches (18,
6 , 2 1 2 0 , 7 , 3 1 2 7 , 7 , 2 ) .

Ces pseudo-triangles (Fig. l5a, no 100 i 107) sont des pidces d dos anguleux s'apparentant i des triangles
le plus souvent isocdles, parfois scaldnes d petit cdt6 court (six pidces entidres et quatre fragments). Leurs
longueurs oscillent entre 16 et 19mm., les largeurs entre 5 et 8 mm. et les 6paisseurs entre 2 et 3 mm.

16,5 ,2
18,7,2.5
19,7 ,2
17, 8, 3
19, 5, 3
1 7 , 6 , 2

Les frapdzes

Des trapdzes (neufpidces entidres et un fragment) (15, 6, 2) dont les dos
continu (Fig. l5a, n' 108 d l16).
Comme pour les armatures i dos courbe r6duite partiellement, ceci peut :

ne sont pas syst6matiquement

a) r6v6ler l'inutilit6 d'un point
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de vue fonctionnel ou I'inad6quation d'un point de vue esthEtique ir la fois des dos continus et des formes
parfaites, et b) correspondre dr des pidces techniques. Dans la premidre hypothdse, les moyens pour
parvenir i une silhouette approximative seraient donc limit6s, ce qui n'est pas sans rappeler I'impression
issue de I'examen des chaines op6ratoires des nucl6us.

Les pidces entidres sont de dimensions trds variables:

15 ,6 ,2
1 7 , 9 , 3
19, 5, 3
21,7 ,2
1 8 . 5 , 8 , 2
12.5 ,4 ,2
16,6 ,2
13,  5 ,2

Quatre pidces techniques, probables 6bauches de tapdze, compldtent cet inventaire. (17, 8, 2;12,6,2;21,10,
2;16,7,2) (Fig. l5a, no l17 e 120). Elles r6vdlent une mise en ceuvre des armatures essentiellement par r6duction
lat6rale et un travail sur enclume provoquant I'enldvement de micro-burin de Krukowski.

uE - 5.5

L'unit6 5.5 (Fig. l6a) a 6tE examin6e au fravers de l'6tude
des sous-carr6s K5c (AH: 16, de - 337 d -347 cm), J5c
(AH : 14, de -312 d -322 cm), J5d et J6b (AH : 17, de -

342 it -352 cm). Ces unit6s arch6ologiques conespondent
au sommet de I'horizon g6ologique GH-VIa et ir son
interface avec I'horizon g6ologique GH-V.

En K5c, sur les 230 grammes de mat6riau
disponible, 50 grammes ont 6t6 mis en @uwe. Le taux de
fragmentation des lames ne d6passe gudre les 70% (Fig.
26\.

Le mat6riau utilis6 (Fig. 27) est la radiolarite,
essentiellement brune (35) et grise (15), plus rarement
jaune (4), verte (3), noire (3) ou blanche (2). Huit
exemplaires sont ind6terminables.

L'unit6 K5c 16 comporte 45 lames (12 entidres
et 33 fragments), 2l 6clats et 4 nucl6us (Fie. 38). La plus
grande des douze lames entidres (Fig. 53) mesure 47 mm.
(longueur moyenne des lames entidres : 26,33 mm. pour
un 6cart moyen de 7mm.). En terme de performance, nous
n'observons pas d'influence du tlpe de mat6riau utilis6
sur la production (Fig. 28).

Lerus talons (Fig. 46 et 47) sont vari6s - un
exenplaire de talon abras6 et aminci, un cass6 et aminci,
un lin6aire et aminci, un lisse et aminci, un punctiforme et
aminci, un lisse - avec conrme constante l'amincissement
proximal. Toutefois, le plus souvent les talons sont du
tlpe punctiformes (5) au cass6s au d6bitage (3).

Dans la colonne et ir I'ext6rieur de celle-ci, les
nucl6us nucl6us (Fig. l6a, n" I et 2 et Fig. 39, 40, 44,45,
48 et 49) , r6alis6s sur radiolarite brune, grise ou noire
sont tous 6puis6s. On discerne n6anmoins dans la plupart
des cas une morphologie prismatique, un seul nucl6us
6tant de structure globulaire. Le plus souvent, il subsiste
une seule surface de d6bitage. Un exenrplaire porte
encore les traces de quatre surfaces mais dans ce cas-ci,
elles 6taient successives; un aute exemplaire porte les
traces de surfaces crois6es. A ce stade d'6puisement,

I'angle de d6bitage varie entre 70o et 90", et les carenes
sont nulles.

Les plans de frappe sont constitu6s de
I'enldvement d'un ou de plusieurs 6clats. Les dos sont
corticaux et plats, un seul est exploit6. Les flancs sont des
surfaces corticales, clivdes, rarement exploit6es. Les
bases ne sont pas pr6par6es, elles sont corticales ou
exploit6es.

L'outillage domestique (Fig. 16a, n" 3 et 4) est
constitu6 de quelques pidces: 6clat d encoche (l), 6clat
retouchd (1), 6clat denticul6 (l), deux lames retouch6es
sur un bord, grattoirs sur lame (2), grattoirs sur 6clats (2),
micro-grattoir (l) et un front cass6.

La mise en Guvre des armatures (Fig. l6a, n' 5
et 15) semble s'effectuer cornme d6crit dans I'UE-6, par
r6duction lat6rale, comme le confirment quelques piices
techniques (une r6duction de lamelle vers un dos courbe,
une troncature oblique sur lamelle et une retouche de
dos). Les arrnatures se constituent essentiellement de
piices i dos courbe - trois proto-segments (ex.: 16, 5, 3 /
19, 5.5, 3) et sept grands dos courbe dont un fragment
(ex.: 20, 9; 2.5 I 23, 7, 2 I 20,7, 2 I 27, 7 , 2.5 I 26, 7, 2);
un exemplaire est appoint6 - et de quelques-unes d dos
anguleux - un triangle scaldne i petit c6t6 court irr6gulier,
nois isocdles allong6s, deux ind6termin6s et deux
fragments.

Une armature est i double troncature, proximale
et distale.

U E - 5

L'unit6 d'6tude 5 (Fig. l7a) a 6tE abord6e au travers de
l'6tude des sous-can6s K5c (AH : 15, de -327 d -337 cm),
K5d (AH: 16, de -335 A -345 cm), J5d et J6b (AH: 16,
de -332 d -342 cm). Cet ensemble correspond i l'unit6
g6ologique GH-V.

En K5c, sur les 140 grammes de matEriau
disponible, 80 grammes ont 6t€ mis en @uwe. Il s'agit
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d'une radiolarite (Fig. 27) essentiellement brune (20),
grise (13), parfois jaune (6) ou noire (3). Huit 6l6ments
sont ind6terminables.

Ce lot contient 25 lames, 24 6clats et un nucl6us
(Fig. 38). Le taux de fragmentation des lames est
inf6rieur n70%(Fig.26).Ily a 16 fragments de lames et
9 lames entidres (Fig. 53) (longueur moyenne : 29,77
mm., 6cart moyen: 9,08 mrn). Les lames les plus
longues sont extraites du mat6riau le plus souvent mis en
euwe (Fig.28).

De la vari6t6 des talons (Fig. a6 et 47) 6merge
leur association avec I'amincissement proximal : abras6
et aminci {2), cassd et aminci (l), punctiforme et aminci
(1), punctiforme (2), cassd au d6bitage (2) et lisse (1).

Les nucl6us nucl6us (Fig. 17a, n" 2 et 3 et Fig.
39,40,44,45,48 et 49 ) utilisent la radiolarite grise, ils
sont pour la plupart 6puis6s; quelques-uns sont encore en
pleine exploitation. Ce sont des nucl6us prismatiques,
parall6l6pip6diques r6alis6s sur des nodules de m6me
forme ou sur la tranche d'6clats massifs. Pour I'essentiel,
le plan de frappe, coryosd d'une succession d'6clats, est
unique - dans un seul cas, deux plans sont oppos6s. Les
angles de d6bitage varient de 45 i 80'.

Le d6bitage peut s'6tendre ir presque toute la
p6riph6rie du bloc. Les flancs correspondent soit i une
surface corticale, soit d la face dorsale ou venfrale d'un
6clat. Ils peuvent 6tre exploit6s. Deux exemplaires portent
les ftaces d'une cr€te arridre. Les dos sont tantdt
triangulaires - convergence enfre la face dorsale et la
ventrale d'un 6clat -, tant6t corticaux et, pour l'essentiel,
plats. Les carEnes atteignent les 4 mrn

L'outillage est rare (Fig. l7a, no 4 i 8). Il se
compose d'un 6clat retouch6, d'un grattoir sur 6clat
(r6alis6 sur un nucl6us sur 6clat abandonn6), d'un grattoir
sur lame, d'un grattoir double sut lame, de frois lamelles
i dos courbe proches du segment, d'une 6bauche de
triangle et d'un fragment de lamelle i dos droit.

U E . 4

L'unit6 a (Fig. l8a) a 6t6 abordde au fravers de l'6tude
des sous-carr6s K5c (AH : 12 i 14, de -297 i -327 cm.),
K5d (AH : 13 i 15, de -305 i -335 cnr.), J5c (AH : 13, de
-302 i -312 crn), J5d (AH : 13 d 15, de -302 d -332 cnr)
et J6b (AH: 14 et 15, de -312 n -332 cm), ce qui
correspond e l'unite gdologique GH-IV.

En K5c, sur les 620 grammes de matidre
premidre disponible, 360 grammes ont €t6 mis en ceuwe.

ks radiolarites (Fig. 27) brunes (ll4) et grises
(94) sont les plus utilis6es, suivies des jaunes (43), des
noires (27). L'utilisation de radiolarite blanche (4), verte
(2) et violacee (l) est anecdotique. Deux exemplaires sont
patin6s, dix sont ind6terminables.

Ce lot conporte 199 lames, 90 6clats et 8
nucl6us (Fig. 38). Les lames entidres (Fig. 53), dont la
plus grande nrcsure 49 mrq ont une longueur moyenne de
25,82 mm pour un 6cart moyen de 8,03 rnrn Les
fragments sont au nornbre de 142, ce qui amine le taux de
fragmentation des lames i pris de 75% (Fig. 26). En

terme de performance, la radiolarite brune semble
permetFe les plus grandes longueurs m€me si I'on note
frdquemment dans le haut du tableau (Fig. 28), la
pr6sence de radiolarites grises et noires.

Concernant les talons (Fig. 46 et 47),
I'association de plusieurs types i un amincissement
proximal est fr€quente : punctiforme aminci (21), cass6 et
aminci (12), abras6 et aminci (8) lin6aire et aminci (l). La
r6partition demeure la m6me au fravers des tlpes ne
recourrant pas i I'amincissement : punctiformes (18),
casses au ddbitage (14) saufpour le talon abras6 qui n'est
jamais repr6seut6 seul. L'abrasion semblant induire ou
entrainer i fortiori I'amincissement. Enfin, quelques
talons sont diddres (4), lisses (3), lin6aires (l) et corticaux
( l ) .

Les nucl6us (Fig. l8a, no 2 et Fig. 39, 40,44,45,
48 et 49 ) mettent en @uwe la radiolarite brune, grise ou
noire. Un exenplaire est en mat6riau siliceux d grains hns
blancs. L'6tat r€siduel de ces nucl6us est trds vari6: en
pleine exploitation, 6puis6, cass6 ou rebrouss6. Ce sont
des nucl6us prismatiques, parall6l6pip6diques,
essentiellement ir un seul sens de d6bitage, parfois i deux
sens oppos€s mais successifs et, le cas 6ch6ant, dr surfaces
crois6es, comme I'indique la face dorsale d'une lame (Fig.
l8a, no 3).. Les plans de frappe sont ou corticaux ou
compos6s des n6gatifs d'un grand 6clat voir d'une sdrie
de petits enldvements. L'angle de d6bitage varie entre 65o
et 90o, I'extension du d6bitage ne d6passe pas les 507o.

Les dos sont plats (cortical, pan de clivage,
n6gatif d'6clat). Les flancs sont ou exploit6s ou des
n6gatifs de grands 6clats, ils sont excepfionnellement
pr€par6s ou corticaux. Les bases sont vari6es, souvent
exploit6es mais aussi parfois pr6par6es. Les cardnes
varient de 0 d 6 mm. Sur un exenplaire en pleine
exploitation, elle est nulle et s'associe i un angle de
d6bitage de 50o. Cette s6rie met en 6vidence l'importance
du choix du nodule ou de sa standardisation. via une
pr6paration sommaire, visant i lui donner la forme
prismatique souhait6e.

Dans I'outillage, le fonds domestique (Fig. l8a,
no 4 dr 22) se caract6rise un bon nombre de lames d
encoches - encoche lat6rale simple (l) ou multiple sur
deux bords (6) -, de lames retouch6es (12 dont 4 ir
retouche marginale sur un bord), d'6clats retouch6s (4),
d'6clats d encoches (2), de grattoirs sur lame (2), de
grattoirs sur 6clat (8) et de micro-grattoirs (14). S'y
ajoutent une lame i troncature oblique distale, un foret,
un hypoth6tique burin r6alis6 sur cortex et une chute de
burin.

Les pidces techniques (Fig. l8a, n" 23 d 27)
r6vdlent le processus de r6alisation des armatures, par
r6duction lat6rale et progressive d'un bord (micro-burin
de Krukowski). On trouve des Eoncatures obliques
distales et proximales sur lamelles (5), des retouches de
dos (2) et deux exemplaires de rdduction vers un dos
anguleux (des triangles ?). Une encoche lat6rale sur
lamelle indiquerait peut-Otre I'utilisation d'un second
processus (pour autant qu'il ne s'agisse pas d'un outil !).

Les arnrahues (Fig. l8a, n" 28 e 33) ne sont
jamais g6om€triques <<sensu stricto>>, on d6nombre
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surtout des lamelles d dos courbe de petite dimension ou
proto-segments [0 pidces (ex.: 19, 7, 2 / 15, 4, 1.5 / 19,
5, 2)f, dont un fragment, g6n6ralement r6alis6e par
am6nagement continu du dos et une par sminagement
proximal et distal), quatre armatures i dos courbe de plus
grand gabarit (24, 10,3.5 / 25, 8, 3 / 24,7, 3 / 23,7, 3),
des armatures i dos anguleux (une ind6termin6, un
tapEze et quatr€ triangles) et trois 6l6ments de lamelles d
dos dont un fragment de grand gabarit (20, 6, 3).

T IE -3

L'UE-3 (Fig. 19a) a 6t6 examin6e au travers de l'6tude
des sous-carr6s K5c (AH: ll, de -287 d -297 cm), K5d
(AH: 12, de -295 i -305 cm), J5c et J5d (AH: 12, de -
292 d -302 cm). Cet ensemble conespond e I'unit6
g6ologique GH-III.

En K5c, sur 200 granrmes de mat6riau
disponible, 120 grammes ont 6t6 mis en cuwe. Le
mat6riau de pr6dilection est la radiolarite (Fig. 27)
essentiellement de teinte brune (50) et grise (25); les
6l6ments jaunes (14), noirs (10), verts (l), blancs (l) et
violac6s (l) |tartt plus rarement repr6sent6s. Dix
exemplaires sont inddterminables.

Cette unit6 recdle 62 lames, 46 dclats et 4
nucl6us (Fig. 38). Les 22 lames entidres (Fig. 53) ont une
longueur moyenne de 30,04 mm. (6cart moyen: 7 ,76
mm.). Il y a 40 fragments de lames, ce qui porte le taux
de fragmentation des lames d moins de 60% (Fig. 26).Il
s'agit du taux le plus bas de toute la s6quence. Dans la
production des supports les plus allong6s, les radiolarites
noires, blanches, grises ou jaunes semblent jouer un r6le
d6terminant malgr6 I'utilisation pr6ferentielle de la
radiolarite brune (Fig. 28).

Les talons (Fig. 46 et 47) de ces lames sont le
plus souvent punctiformes (15 dont 5 amincis et un
cortical), cass€s (6 dont 3 amincis), plus rarement
corticaux (3 dont un aminci), diddres (2) et lisse aminci
( l ) .

En K5c et dans les aufres sous-carr6s 6tudi6s, les
nucl6us (Fig. 39, 40,44,45,48 et 49 ) mettent en @uvre
de la radiolarite brune. Ils sont abandonn6s lorsqu'ils sont
cass6s ou 6puis6s. Au d6part, il semble que ces nucl6us
aient 6t6 prismatiques i un ou deux surfaces de d6bitage
oppos6es mais successives. Les surfaces de d6bitage
pouvant €tre au nombre de quahe. Les plans de frappe
sont corticaux, constituds des n6gatifs d'un ou de
plusieurs 6clats ou encore 6he le n6gatif de lames (plans
de frappe crois6s). L'angle de d6bitage varie entre 60 et
75o. L'extension du d€bitage peut affecter d la presque
totalitd du nodule. Les dos sont pr6par6s ou exploit6s. Les
flancs g6n6ralement exploit6s 6taient au d6part des
surfaces corticales, des pans de clivage ou des n6gatifs de
grands 6clats. Les bases sont cass6es ou exploit6es. Enfin,
les cardnes sont trds variables, de 0 i 6 mm.

Le <fonds domestique> de I'outillage (Fig. l9a,
no I e 5) se compose de lames utilis6es (tois
denticul6es), am6nag6es (deux retouch6es, une e
encoches multiples sur deux bords et une d encoche

sinple srn un bord), d'6clats am€nagds (un retouchd et
deux A encoches), de grattoirs (deux sur lames et sept sur

. 6clats,) de cinq micro-grattoirs et d'un foret.
Les armatures (Fig. l9a, no 6 A 9), en petit

nombre, sont i dos corube [un proto-segment et quafre
armatures i dos courbe de plus grand gabarit (22,7, 3 /
25, 5,3 / 24,7,2 )], d dos anguleux (deux tiangles et un
fragment de trapdze) ou i dos droit (une piEce retouch6e
sur les deux bords). Un fragment de lamelle i ftoncature
oblique n'est pas classable.

IJE - 23

L'unit6 2.3 (Fig. 20a) a 6t6 approch6e au tavers de
l'6tude des sous-can6s K5c (AH : 10, de -277 ir -287 cm),
K5d (AH : l l, de -285 n -295 cm), J5c et J5d (AII : 11,
de -282 d -292 crn),I7d et I8b (AH : 10, de -272 iL 182
cm). Ces unit6s arch6ologiques correspondent e
I'interface enfre les ensembles g6ologiques GH-II et GH-
u.

En K5c, sur 190 grflnmes de mat6riau
disponible, 140 grammes ont €td mis en cpuwe. La
radiolarite utilis6e (Fig. 27) est essentiellement brune (39)
et grise (24) ou encore noire (12) et jaune (10) et enfin
exceptionnellement violette (l). Neuf pidces sont
ind6terminables.

K5c conporte 59 lames, 35 6clats et I nucldus
(Fig. 38). Les 15 lames entidres (Fig. 53) ont une
longuew moyenne de 23,73 mm. (6cart moyen: 7,21
mrn). Il y a 44 fragments de lames, ce qui porte le taux
de fragmentation i plus de 70o/, (Fig. 26). De fagon
exceptionnelle apparait la radiolarite bleue et violac6e
qui, d l'instar de ce qui fut observ6 dans certaines unit6s
sous-jacentes, permet les plus belles performances (Fig.
28).

Les talons (Fig. 46 et 47) de ces lames sont
majoritairement punctiformes (15 cas dont 9 amincis et 1
cortical) et cass€s au ddbitage (7 cas dont I aminci), on
constate la pr6sence aussi d'un talon facett6.

Dans la colonne comme dans les autes secteurs
6tudi6s, les nucl6us (Fig. 20a, no I et 2 et Fig. 39,40,44,
45,48 et 49) enploient de la radiolarite noire ou brune.
Ils sont abandonn6s suite au rebroussement des derniers
enldvements. Leur morphologie originelle devait 6tre
prismatique d deux plans de frappe et deux sens de
d6bitage oppos6s mais successifs. Le seul angle de
d6bitage encore mesruable est de 65o. L'extension du
ddbitage peut atteindre la moiti6 de la p€riph6rie du
nodule. Les dos sont corticaux et plats. Les flancs sont
corticaux, pr6par6s ou exploit6s. La base est dgalement
exploit6e. La cardne rdsiduelle est faible ou nulle.

Les lames utilis6es (deux denticul6es),
retouch6es (7 d retouches semi-abruptes, irr6gulidres,
continues mais partielles), les grattoirs sur lame (3), les
grattoirs sur 6clats (5), et les micro-grattoirs (13) sont les
6l6ments le plus repr6sent6s. S'y ajoutent une lame d
encoche multiple, quatre 6clats retouch6s et deux
6l6ments de foret (Fig. 20a, n' 3 d 9).

Dans les armatures (Fig. 20a, no l0 i 18) la
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tendance i la microlithisation s'accentue; on d6nombre
quelques pidces d dos anguleux (deux triangles irr6guliers
(12, 4, 2 I 14,7,3) et deux Eiangles allong6s irr6guliers
(17, 5.5, 3 I 14, 5, 2) et quelques pidces i dos courbe
(trois segments (ex.: 13, 5, 2) et une armature i dos
courbe de plus grand gabarit (22,7,3).

S'y ajoutent une pidce technique (toncature
oblique lat6rale et distale sur lamelle) et hois fragments
de lamelles A dos droit (dont deux sont appoint6s).

U E - 2

L'UE-Z (Fig. 2la) a 6t6 abordde au travers de l'6tude des
sous-carr6s K5c (AH : 9, de -267 ir -277 cm), K5d (AH :
9 et 10, de -265 d -285 cm), J5c (AH : 8 i 10, de -252 d -
282 cm) et J5d (AH : 9 et 10, de -262 i -282 cm). Cet
ensemble correspond d I'unit6 g6ologique GH-IL

En K5c, sur les 290 grammes de ruat6riau
disponible, 230 grammes ont 6t6 rnis en ceuwe. Les
materiaux (Fig. 27) les plus utilis6s sont les radiolarites
brunes (40) et grises (21), suivent les radiolarites noires
(13) et jaunes (10). Dix exemplaires sont ind6terminables.

K5c comporte 67 lames, 26 5clats et I nucl6us
(Fig. 38). ll y a 27 lames enfidres dont la longueur
moyenne est de 28,25 mm. (6cart moyen: 6,7 mm.) et 40
fragments, ce qui porte le taux de fragmentation des
lames dr 60% (Fig. 26). En terme de performances, le type
de mat6riau utilis6 n'est pas discriminant (Fig. 28).

Leurs talons (Fig. 46 et 47) sont
vari6s (toutefois, on n'observe pas de cassure au
d6bitage): punctiforme et aminci (5), lisse (3), cortical
(2), diddre (1), facett6 et aminci (1) et lindaire (l),

En K5c et dans les autres sous-carrds 6tudi6s,
deux types distincts de nucl6us sont observ6s (Fig. 2la,
no 2 et Fig. 39, 40,44,45, 48 et 49), prismatiques d'une
part et pyramidaux de I'autre.

Les nucl6us prismatiques sont tous en bout de
coluse, d6truits et peu lisibles. On y distingue I'utilisation
de deux plans de frappe oppos6s, apparernment successifs
et le plus souvent corticaux. A ce stade d'6puisement,
I'angle de d6bitage est frds variable, oscillant de 50 A 80o.
Flancs et dos sont ou exploit6s ou corticaux. Il y a, au
moins, un cas de cr6te arridre et de pr6paration de base.
La cardne peut atteindre 6 mm.

Les nucl6us pl,ramidaux sont d plan de frappe
lisse, celui-ci 6tant parfois rectifi6 par de petits
enldvements. L'angle de d6bitage gravite autour de 70o.

Dans I'outillage, le <fonds domestique > (Fig.
2la, n" 3 d 13) se r6vdle vari6 : des lames am6nag6es (2
lames retouch6es sur deux bords, 8 sur un bord, I lame
denticulde sur un bord, 2 lames i encoche, 2 lames
appoint6es, 2 lames ir troncature distale concave,3 forets,
3 grattoirs sru lames, 7 grattoirs sur 6clats et 25 micro-
gratoirs) y c6toient des 6clats retouch6s (4 dont un
couteau d dos sur 6clat laminaire massif) et des 6clats i
encoche (4).

Les armatures (Fig. 2la, no 14 d 20) se
cornposent essentiellement de lamelles dr dos courbe (ll
dont deux fragments) et de quelques lamelles d dos

anguleux dont les silhouettes sont toujours
<g6om6triquement> impr6cises (une pidce d dos anguleux
ind6termin6, quate trapdzes, dont deux allong6s et de
grande dimension (22, 5, 2; 29, 9,4) et deux triangles
allong6s (ex.: 23, 6, 3). On trouve enfin une 6bauche
d'armature (double toncature oblique).

Les armatures i dos courbe pr6sentent des
silhouettes trds vari6es: des pidces oblongues effil6es (19,
3,2;17,2,2) ,  de grands dos courbe (19,  5,  3;  21,5,3)  et
des segments (15, 5.5, 1.5; 14, 5,2).

TJE - 1.8

L'unit6 1.8 (Fig. 22a) a 6t6 abord6e au tra\rer$ de l'6tude
des sous-carr6s K5c (AH : 8, de -256 i -267 cm[ K5d
(AH : 8, de -255 i -265 cm), J5c (AH : 7, de -242 d -252
cm) et J5d (AH: 8, de -252 it -262 cm). Cette unit6
correspond ir I'interface entre les horizons g6ologiques
GH-II et GH-1a2.

Dans la colonne, en K5c, sur les 230 grammes de
mat6riau disponible, 130 ont 6t6 mis en ceuvre. Il s'agit le
plus souvent d'une radiolarite (Fig. 27) brune (43) ou
grise (39). Quelques pidces sont en radiolarite noire (6),
jaune (4) ou verte (3). Six exemplaires sont
ind6terminables.

K5c corrporte 65 lames, 34 6clats et 2 nucl6us
(Fig. 38). Les 14 lames entidres (Fig. 53) ont une
longueur moyenne de 29 mm. (€cart moyen : 7 mm.). Il y
a 5l fragments de lames, ce qui porte le taux de
fragmentation d plus de 80% (Fig. 26), La seule lame
entidre d6passant les 40 mm fut r6alis6e dans un mat6riau
rare, peut-€tre exogdne, de couletu verdAte (Fig- 28).

Les talons (Fig. a6 et 47) des lames sont le plus
souvent cass6s (9) ou punctiformes (6), les
amincissements proximaux sont rares et associ6s d deux
talons punctiformes et d un diddre. On observe encore la
pr6sence de deux talons lisses et d'un exemplaire chaque
fois de cortical, de facett6 et d'abras6.

En K5c et dans les aufres sous-carr6s 6tudi6s.
nous rencontons deux tlpes de nucl6us (Fig.22a, no 2 et
3 et Fig. 39, 40, 44, 45,48 et 49): prismatiques, parfois
abandonn6s sous une forme globuleuse, et pyramidaux.
Ils mettent essentiellement en ceuwe de la radiolarite
brune ou grise.

Les nucl6us prismatiques sont en bout de course,
6puis6s ou rebrouss6s. Les plans de frappe sont constitu6s
de n6gatifs d'6clats. Les surfaces de d6bitage - deux au
plus - ne se superposent pas. Il existe, par exemple, un cas
de seconde surface perpendiculaire d la premidre et
irrplant6e dans le dos du nucl6us. L'angle de d6bitage
varie ente 60o et 70o. L'extension du d6bitage affecte de
50 e 70 %6 de la p6riph6rie du nodule. Dos et flancs sont
corticaux plats ou exploit6s, les bases sont corticales. Les
cardnes sont faibles oscillant entre 1 et 3 mm.

Les nucl6us pyramidaux possddent un plan de
frappe constitud des n6gatifs de plusieurs 6clats.
L'extension du d6bitage atteint 70Yo. L'angle de ddbitage
gravite autour de 70o.

L'outillage est pauwe et peu vari6. On y trouve



un petit lot de lames utilis6es (4 denticul6es, i retouches
marginales) et am6nag€es (4 i retouches partielles sur un
bord, 3 sur deux bords, 2 i encoche simple sur un bord, I
multiple sur deux bords et I i troucature distale droite).
On d6nombre encore deux grattoirs sur 6clats et fois
micro-grattoirs (Fig.22a, n' 4 d 6).

Dans les armatures (Fig. 22a, no 7 d l0), on
corrpte un exemplaire de chaque type suivanf i dos
courbe (19, 5.5, 2), d dos anguleux triangulaire isocdle
(15, 5, 1.5), e dos anguleux hap6zoidal (17, 6,3). S'y
ajoute un fragment de lamelle appoint6e (un possible
pergoir ?). La morphologie de ces armatures est
<g6omdtrisante>. Parmi les pidces techniques on note
I'existence d'un micro-burin (Fig.22a, no I l).

uE - 1.6

L'unit6 d'6tude 1.6 (Fig. 23a). a 6t6 abord6e au tavers de
l'6tude des sous-carr6s K5c (AH : 5 d 7, de -225 d -256
cm), K5d (AH : 5 d 7, de -223 d -255 cm), J5d (AH : 5 i
7, de -222 i -252 cm) et J5c (AH : 5 et 6, de -222 d -242
cm). Cet ensemble correspond i I'horizon g€ologique
GH-Ia2.

En K5c, ce sont essentiellement les radiolarites
(Fig. 27) brunes (71) et grises (58) qui sont utilis6es.
Suivent les radiolarites noires (22),jaunes (21), vertes (9)
et blanches (l). Douze exemplaires sont indeterminables.

K5c comporte 132 lames, 5l nucl6us et ll
nucldus (Fig. 38). Les 45 lames entidres (Fig. 23a, n" 4 A
l0 et Fig. 53) ont une longueur moyenne de 29,21 mm.
(6cart moyen : 8,09 mm.). Les 87 fragments portent le
taux de fragmentation ir moins de 70% (frg.26). En terme
de performances, le type de mat6riau mis en euwe n'est
pas discriminant (Fig. 28).

Les talons (Fig. a6 et 47) sont le plus souvent
punctiformes (23, dont 3 lin6aires) ou cass6s au d6bitage
(9), on note la pr6sence de talons abrases (4, dont un
cass6) et diddres (3). Deux talons sont corticaux, un est
lisse et un seul punctiforme et aminci.

En K5c et dans les autres sous-carr6s 6tudi6s. les
nucl6us (Fig.23a, n" I d 3 et Fig. 39, 40,44,45,48 et 49)
utilisent de la radiolarite brune, grise, noire ou verte. Il
subsiste des exemplaires i chaque 6tat de la chaine
op6ratoire, du bloc test6 au nucl6us 6puis6.

La plupart des nucl6us sont prismatiques et, dans
certains cas, finissent leur course sous forme globuleuse.
Ils fonctionnent e partir d'un seul plan de frappe,
exceptionnellement d partir de deux. Le plus souvent ce
plan est le n6gatif d'un 6clat, de rares plans sub-
horizontaux demeurent corticaux. Les angles de ddbitage
varient entre 55o et 95o mais se situent le plus souvent
vers 75o-80". L'extension du d6bitage oscille entre 20 et
50%. Les dos sont plus ou moins plats (pan de clivage,
cortical, parfois pr6par6). Les flancs pr6sentent les m€mes
caract6ristiques; on y observe de rares pr6parations par
cr€te unilat6rale (Fig. 41, 42a et 42b) lors de I'extension
du d6bitage vers les flancs. Les bases sont corticales,
cliv6es, pr6par6es ou exploit6es. Dans la plupad des cas,
la cardne est nulle. L'ensemble de ces caract6ristiques fait

penser i un ddbitage par pression.
Les nucl6us pyramidaux sont abandonn6s suite

au rebroussement de lames. Les plans sont les n6gatifs
d'une succession d'6clats. L'angle de ddbitage varie entre
75o et 80o. L'extension ne ddpasse gudre les 50%. La
morphologie des dos (souvent un pan de clivage) et des
flancs (des surfaces corticales ou exploit6es) laissent
penser que ces nucl6us pyramidaux sont peut-6te
l'6volution heureuse des nucl6us prismatiques. Les bases,
lorsqu'elles subsistent, sont des pans de clivage. Les
cardnes sont nulles.

Dans I'outillage, la conposante domestique (Fig.
23a, no 12 d 29) s'impose i la cyn€g6tique. On note
particulidrement les am6nagements sur supports massifs
ou de grande dimension. Les outils r6alis6s sur lames sont
nds vari6s: lame d encoche sirnple sur un bord (2), d
encoche multiple sur deux bords (1), lame retouch6e sur
un bord (6) dont un couteau d dos semblable d celui
observ6 dans I'UE -2. lame i extr6mit6 distale 6cras6e et
6mouss6e (1, briquet? ), lame ir Eoncature oblique
proximale (l), forets (2) et lamelle appoint6e (1,
pergoir?). Les grattoirs sont 6galement vari6s avec une
m€me composante massive (3 sur lame, 6 sur 6clat, 2 sur
support massif du tlpe <grattoir-racloir> et l0 micro-
grattoir, dont un double). Cet inventaire se compldte d'un
6clat encoch6 et de cinq 6clats retouch6s.

Les microlithes g6om6triques (Fig. 23a, n" 30 it
36). sont d6sormais parfois massifs. En effet, certaines
armatures sont plus 6paisses que dans les unit6s
inferieures. On y trouve deux dos courbe (ex.:22,7,2),
deux segments (15, 5, 2 / 18,5,2), trois fiiangles allong6s
-dont deux fragments (15 .5, 7 , 4 I 15, 6, 2)-, un trapdze et
un triangle isocdle (16, 5, 3). Deux micro-burins attestent
de la technique de r6duction.

U E . 1

L'unit6 1 (Fig. 24a) a 6t6 abord6e au travers de l'6tude
des sous-carr6s K5c (AH :2 it 4, de -195 i -225 cm), J5c
et J5d (AH :3 et 4, de -202 ir -222 cm),I8b (AH : 8 et 9,
de -252 iL -272 cm), I7d (AH : 8, de -263 it -272 cm) et
I8d (AH: 9 et 10, de -262 d -282 cm). Cette unit6
correspond i I'ensemble g6ologique GHJal.

En K5c, sur les 655 grammes de matidre
premidre disponible, 395 grammes ont 6t6 mis en €uvre.
Les radiolarites (Fig. 27) brunes (100) et grises (77) sont
les plus utilis6es, suivies des jaunes (36), des noires (19)
et des vertes (l l). Onze exemplaires sont
ind6terminables.

K5c comporte 183 lames,77 iclats et 12 nucl6us
(Fig. 38). Les 69 lames entidres (Fig. 24a, no 6 i 14 et
Fig. 53) ont une longueur moyenne de 27,34 mm. (6cart
moyen : 7,85 mm.). Les 114 morceaux de lames portent
le taux de fragmentation d prds de 65%o (Fig. 26). En
terme de performances, ce sont les mat6riaux gns ou
jaunes, plus rarement pr6sents dans cette unit6, qui sont
les plus efficients (Fig. 28).

Les talons (Fig. a6 et 47) de ces lames sont
cass6s au d6bitage (17) mais essentiellement
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punctiformes (47, dont 5 abras6s, 2 lin6aires et 3
corticaux). Huit talons lisses (dont, trois abras6s et deux
corticaux) et un talon diddre corrpldtent I'inventaire.

EnK5c et dans les autres sous-carr6s 6tudi6s, les
nucl6us (Fig.24a, no I i 5 et Fig. 39, 40,44,45,48 et49)
utilisent les radiolarites brunes et grises,
exceptionnellement lesjaunes. Il y a un bloc test6, le reste
6tant compos€ de nucl6us 6puis6s, cass6s, rebrouss6s. Ces
nucl6us sont pour la plupart prismatiques, parfois
globuleux (car epuis6s totalement) et plus rarement
pyramidaux.

Les nucl6us prismatiques sont i un seul plan de
frappe, ce dernier est le plus souvent un n6gatif d'6clat,
parfois une surface corticale, exceptionnell€ment une
succession de n6gatifs de petits 6clats. Les angles de
d6bitage varient ente 45o et 90o mais se situent souvent
pr€s de 75o. L'extension du d6bitage oscille entre 30 et
75%.

Les dos sont corticaux, rarement pr6par6s ou
exploitds. Les flancs sont codicaux ou exploit6s et
exceptionnellement pr6pards. La base est corticale ou
exploit6e. La cardne varie de 2 d4mm.

Les nucl6us pyramidaux sont i l'6tat d'abandon,
epuis6s et rebrouss6s. Le plan de frappe est constitu6 du
n6gatif d'un grand 6clat. L'angle de dEbitage est
d'environ 60o. L'extension du d6bitage atteint les 50% de
la p6riph6rie du nodule. Les dos sont pr6par6s. Les flancs
corticaux ou exploit6s. La combinaison de ces deux
caracGres laisse i penser que ces nucl6us pyramidaux
sont peut-€se I'aboutissement <forhrn6> des nucl6us
prismatiques. La cardne est nulle.

Dans I'outillage, le < fonds domestique > (Fig.
24a, no 15 d 4l) est essentiellement constitu6 de lames
am6nag6es: lame retouch6e sur un bord (7 dont une par
retouche directe et inverse), lame retouch6e sur deux
bords (l), lame i troncature distale (2 droile-droite, 3
oblique-droite et I concave-droite), lame d encoche
sirnple sur un bord (2), lame i encoche multiple (deux sur
un bord, une sur deux bords) et une lamelle appointde
(pergoir ?). On constate aussi la pr6sence d'un grattoir sur
exfr6mit6 distale de lame et de cinq aufies r6alis6s sur
6clat et de 24 micro-grattoirs. On y trouve encore une
pidce esquillde, deux 6clats i encoches et deux €clats
retouch6s.

Une s6rie de pidces techniques (Fig. 24a, no 42 i
59) nous informent sur les proc6d6s de r6alisation des
arrnatures. D'une part, il s'agit de jeux d'encoches et de
troncatures - encoche et troncatue oblique sur lamelle
(l), lamelles fionqu6es oppos6es i un piquant (2) et
micro-burins (4) - mettant en Guwe la technique du
micro-burin. D'autre part, on observe quelques t6moins
d'am6nagement par r6duction lat6rale: trois microburins
de Krukowski et deux 6bauches de tapdze.

Ces deux proc6d6s techniques permettent la
r6alisation des armatures suivantes :

. des pidces d dos droit (deux fragments).

o 5 "grandes" pidces i dos courbe (19,6,2 /

17, 9, 3 / 23, 6, 2 / 37, 10, 3.5 / 25, g, 2.5)
plus 2 fragments dont I'un atteint les
mesures suivantes 24,9,3) (Fig. 24a, n' 60
n 65).

r des armatures i dos anguleux aux contours
irr6guliers sont constitu6es par: 3 triangles
allong€s (15.5, 5, 2 I 20, 6,2 / 19, 6, 2.5)
(Fig.24a, n'66 d 68).

r des lamelles d double troncahue oblique
proximale et distale (2) (18.5, 5.5,21 18,6,
2) et un fragment (Fig.24a, n" 69 et 70).

Ce premier lot put €fre r6alis6 par r6duction
latdrale uniquement

o Les microlithes g6om6triques (Fig. 24a,
no 7l d 76) sont repr6sent6s par: 7
segmen ts  (16 ,7 ,2  I  16 ,  6 ,2  I  14 .5 ,6 ,2 ) ,
sept friangles isocdles (16, 6, 3 / 15,7.5,3 /
14, 7 , 3) et deux trapdzes ( I 7.5, 5.5, 3).

T IE -O

L'UE-0 (Fig. 25a) a 6t6 examinee grAce d l'6tude des
sous-carr6s K5c (AH: 0 A l, de -168 ir -195 cm), K5d
(AH : 0 i4, de -133 d-223 cm),J5c et J5d(AH : 0 d 2, de
-169 d -202 cm) et L5d (AH : I ir 7 , de -218 i -286 crq ce
qui correspond aux fosses 03 et Ibl). L'UE-0 correspond
aux unit6s GH-02, GH-03, GH-04, GH-05 et Ibl.

En K5c, sur les 195 grammes de matidre
premidre disponible, 95 grammes ont 6t6 mis en ceuvre.
La radiolarite (Fig. 27) la plus utilis6e est brune (31) mais
tous les autres qp€s sont prdsents de fagon pratiquement
6quivalente - grise (11),jaune (10), noire (6) et verte (5).
Dix exemplaires sont ind6terminables. Un fragment
d'obsidienne a 6t6 d6couvert dans cet horizon.

K5c comporte 42 lames, 26 6clats et 5 nucl6us
(Fig. 38). Les huit lames entidres (Fig. 25a, no 4 i 9 et
Fig. 53) ont une longueur moyenne de 25,87 mm. (6cart
moyen: 7,90 mm.). Les 34 morceaux de lames portent le
taux de fragmentation d plus de 85o/' (Fig.26).

Les quelques talons (Fig. 46 et 47) observables
sont punctiformes (4), cass6s au d6bitage (3), corticaux
(2), lin6aires (l) et lisses (l).

Les nucl6us (Fig. 25a, no I ir 3 et Fig. 39, 40,44,
45,48 et 49) mettent en @uwe de la radiolarite brune ou
noire. Ils sont tous epuisds ou d6truits, leur structure est
soit prismatique soit globuleuse. Un exerrplaire est
r6alis6 sur la tranche d'un 6clat 6pais, ce qui n'est pas
sans rappeler les observations effectu6es dans le bas de la
s6quence. Il s'agit d'un premier indice d'homog6n6it6
douteuse, cons6quence logique du creusement des fosses
entamant les couches sous-jacentes, au d6part de
I'horizon 0. Les nucl6us sont d deux plans soit corticaux,
soit constitu6s de n6gatifs d'6clats. Ils fonctionnent dr
deux sens de d6bitage oppos6s, successifs ou alternatifs.
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L'angle de ddbitage varie entre 55o et 65o. L'extension du
d6bitage peut affecter jusqu'i 50% de la p€riph6rie du
nodule. Les seuls dos encore observables sont
triangulaires corticaux. Les cardnes sont de 2 i 3 mm.

Cette unit6 comporte des fragments de
c6ramique, de torchis, un fragment de pidce polie et une
perle en radiolarite polie.

L'outillage est trds vari6 (Fig. 25a, no ll e 40),
6tant donn6 les incontestables m€langes observ6s dans
cette unit6, est-il opportun d'essentiellement prendre en
consid6ration les outils trds repr6sent6s ou encore les
nouveaux t1ryes qui y apparaissent. Parmi ceux-ci, on note
les lames i retouches marginales (4) dont une est lustr6e
(lames de faucille ?) (Fig. 25a, n" 10), les lames i
froncature proximale oblique-droite ou l6gdrement
concave (3) (Fig. 25a, t" 13 et l4), les encoches sur
lames dpaisses par retouches directes (3) ou par retouches
directes et inverses (l), les encoches sirrples sur 6clats
par retouches directes (l) mais aussi multiples par
retouches directes et inverses (2), un 6clat d troncature
droite, deux burins diddres et deux piEces esquill6es.
L'outillage commun comporte des lames retouch6es sur
un bord (4), une lame appointde (pergoir?), un foret, un
pergoir, un couteau d dos am6nag6, des grattoirs simples
sur 6clat (5), un grattoir simple sur lame, cinq micro-
grattoirs et trois fronts.

Dans le petit lot d'armatures, oufte tous les tlpes
identifi6s plus bas dans la s6quence (un fragment de
lamelles i dos droit, deux triangles, une pidce i dos
anguleux et une 6bauche de ce type, trois segments, fiois
trapdzes, une lamelle i double troncature oblique
proximale et distale et une pidce i dos courbe), on note la
pr6sence d'une lame i troncature oblique droite basale
(Fig. 25a, no 39) et d'un triangle scaldne d petit c6t6 court,
de silhouette oblongue, proche du "ffiangle de Kebara"
(21,5,2.5) (Fig. 25a, n' 40).

LES ENSEMBLES ( GEOLOGICOCULTU-
RELS > (EGC).

Introduction

Comment utiliser les donn6es d6crites dans le pr6c6dent
chapitre? Tenant compte de la m6thode de fouille
recourrant i des d6coupages horizontaux dont la
puissance est tant6t al6atoire, tant6t d6finie lors
d'observation de modification des sEates' (couleur,
texture ou composition); nous avons tent6 au mieux de
nos possibilit6s - en utilisant nos relev6s sfratigraphiques
et nos observations sur terrain - de positionner les
ensembles isol6s par les fouilleurs (les < AH >) au sein de
nos horizons g6ologiques (les n GH D). Dans ces
conditions (certains < AH > englobant des plages de
plusieurs << GH >), le ti s'impose, les d6chets sont
in6vitables et souhaitables.

I Ce qui est impossible i mettre en @uwe, en fonction de
I'essence m€me du systeme, lorsqu'il y a des pendages.

Ce type de site, tris deus6rnent occup6 et
g6omorphologiquement complexe, recdle d'indvitables
mdlanges. Le positionnement de notre colonne de
r6ference et des autres sous-tatt6s analys6s tentait
d'6viter une bonne partie de ces al€as. Afin de ponddrer
I'importance des donn6es, il reste:

o i identifier et cemer l'arrylitude des"AH"
interfac iaux pr6sentant mixit6.

r i rassembler et valoriser les "LIE" qui, en
d6pit de leur appartenance i des GH
diff€rents, semblent appartenir i un m€me
6vdnement occupationnel. En ce sens, un
EGC peut conporterplusieurs GH.

Ces ombres au tableau ne doivent pourtant pas I'obscurcir
totalement. En effet, si I'on observe l'dquilibre entre les
diff6rentes classes d'6l6ments lithiques issus de la
colonne K5c-K5d (Fig. 38), on relnarque, i de tds rares
exceptions prds (les UE l0 et ll.3 par exerrple), un
parall6lisme entre les diftrentes classes (lames, 6clats,
cassons, esquilles) indiquant i la fois I'existence de
chaines op6ratoires de d6bitage conpldtes et d'actions
taphonomiques relativement faibles. Le croisement de
toutes ces informations avec l'observation de la structure
des unit6s g6ologiques, permet de proc6der n
I'organisation des donn6es.

L' UE-12 peut 6tre assimil6e au fond de panier
de I'UE-11.3, c'est A dire au r6sultat d'une occupation
situde soit i I'interface des unit€s g6ologiques XI et XII,
soit dans I'unit6 XI elle-m€me. Plusieurs 6l6ments
indiquent la dispersion d'objets appartenant globalement
d un seul ensemble et se houvant r6partis au sein de la
base de la sdquence :

o le taux de fragmentation des lames
relativement faible en UE-l 1.3 (Fig. 26).

r la pr6sence d'outils et particulierement
d'armatures conpldtes dans I'UE-I 1.3,
semblables i celles observ6es. sous forme
de fragments, dans I'UE-12 (Figs. 5a et 6a).

o I'accumulation d'esquilles dans notre UE-
11.3 (Fig. 38).

. et enfin, la similitude des chaines
opdratoires et des produits finis obtenus.

Dans cette situation, nous sugg6rons de
rassembler en un seul ensemble d6nomm6 EGC-XI les
6l€ments 6tudi6s en UE-l l; UE-l1.3 et UE-12. l'€picenfre
6tant l l  et 11.3.

Bien que notre UE-10.3 se situe i I'interface des
GH X et XI, la quantit6 et les caract6ristiques de mat6riel
y collect6es suggdrent de I'attacher i X qui repr6sente un
des ensembles les plus riches du site. Nous proposons de
rdunir en un seul ensemble d6nomm6 EGC-X les
6l6ments 6tudi€s en UE-10 et UE-10.3. Cet ensemble
EGC-X se caract6risant notamment par une production
laminaire intensive (Fig. 38). l'€picentre 6tant 10.

L'ensemble g6ologico+ulturel suivang EGC-



VIII contenait dans sa partie inferieure des ftaces d'une
occupation trds importante 6tudi6e ci-dessus sous
l'appellation UE-8 et UE-8.9. L'6quilibre des diff6rentes
classes (outils / nucl6us / 6clats / lames...) est tris
diff6rent de ce qui fut observ6 en EGC-X. L'6picenre est
8.9. Notons que I'EGC-Vil vient se d6poser sur
I'interface d'6rosion du GH IX et que, par cela, il peut
cornporter d sa base au moins quelques 6l6ments
provenant des unit6s sous-jacentes.

L' UE-7.4 peut cornprendre certains 6l6ments A
int6grer i I'entit6 GH-VI[. Toutefois, I'essentiel doit €tre
associ6, avec l'[JE 7, i I'unit6 g6ologique VII, Que nous
assimilons e I'EGC-V[.

Bien que se rattachant globalement d I'unit6
g6ologique VI, I'UE-6.5 peut comporter quelques
6l6ments de VII, vu sa position et le mode de mise en
place du d6p6t (voir L6pez Bay6n et al. dans ce m€me
volume) elle doit 6tre consider6e avec prudence.

Etant donn6 I'interp6n6tration de VIa et VIb,
notre UE-6 s'avdre I'une des plus complexes a
circonscrire. Vu cette difficult€, nous sugg6rons de les
int6grer en un seul ensemble d6nomm6 EGC-VI.

Vu la faible 6paisseur des strates suivantes et la
position inter-faciales de 1'unit6 d'etude UE-5.5, nous
proposons, bien que la rattachant d I'unit6 g6ologique V,
d'en n6gliger la portde.

Les 6l6ments 6rudi6s dans notre UE-5 sont rares.
Bien que I'on puisse la consid6rer comme appartenant d
I'ensemble g6ologique V, ces dlements sont peut-Ctre le
fruit de percolation venant de I'unit6 sup6rieure. Dans
I'attente d'une extension de la recherche. cette unit€
d'6tude 5 est dgalement mise de c6t6.

Notre UE-4 conespond e I'EGC-IV, l'€picentre
6tant 4.

L'UE-3 , vu sa position interfaciale, doit aussi,
dans I'attente de nouvelles recherches, €tre n6glig6.

Les unit6s d'etude UE-2.3 et UE-2 sont rdunies
dans l'ensemble g6ologico-culturel EGC-II. Ce sont des
groupes de petite importance, l'6picentre semblant se
situer d la base.

C'est i la base de I'unit6 gdologique suivante,
GH-Ia2, que se d6veloppait une occupation 6rudi6e sous
le label UE-1.8 et UE-1.6, ces deux unit6s constituent
I'ensemble g6ologico-culturelle EGC-Ia2.

L'UE-l correspond d I'horizon g6ologique GH-
Ial, d6nomm6 ci-dessous: EGC-Ial

L'unit6 d'6tude 0 correspond d I'horizon
gdologique sub-actuel et aux fosses partant de cet
horizon.

Aucun niveau arbifraire fouill6 n'est vierge de
traces d'occupation; toutefois, pour les raisons 6voqu6es
ci-dessus. dix ensembles ont 6t6 retenus :

X I -  X -Vm-Vn  -V I -  r y -  I I  -  I a2 - Ia l  -  0

De fagon g6n6rale, ces phases correspondent i
des accroissements du nombre de t6moignages
antbropiques. Il y a deux exceptions.

En effe! VIU et X se superposent sans
r6gression. Il s'agit des occupations les plus riches

actuellement explor6es se r6partissant dans des terra
rossa. La possibilitd d'€rosion ayant gomm6 une interface
ente X et VIII est probable, conrme en t6moignent
lat6ralement, les lambeaux de I'unit6 IX.

I-a seconde exception est I'unit6 VI.
L'interp6n6tation des cailloutis VIa dans les terra rossa
VIb est telle qu'un m6lange de plusieurs phases
d'occupation distinctes doit €fre envisag6.

Ces hypothdses issues de l'6tude du mat6riel
lithique et de I'observation litho-sratigraphique de la
s6quence sont 6tay6es par la chronologie,
particulidrement si l'on considdre les dates < 6pur6es >
pr6sent6es dans le tableau frnal (voir dans le pr6sent
ouwage, p. 49 et suiv.). VIII est bien chronologiquement
distinct de X alors que I'unitd g6ologique. VI est un
processus de comblement lent et continu.

SYNTHESE DES ENSEMBLES GEOLOGICO.
CULTT]RELS RETENUS.

EGC-XI

Cet ensemble correspond i nos unit6s d'6tude 12, ll.3 et
ll. Sa base, au contact avec le rocher, recdle un mat6riel
frds fragmentaire. N6anmoins, au cceur de I'unit6, le taux
de fragmentation des lames est parmi les plus bas de ce
que I'on observe dans la partie inferieure de la s6quence
(Fig.26) .

Le mat6riau mis en ceuwe (Fig. 27) est de la
radiolarite essentiellement brune, jaune, grise et noire,
accessoirement verte ou blanche, exceptionnellement
violac6e.

Aucun nucl6us en mat6riau blanc n'est attest6
(Fig. 39 et 40); par ailleurs, ce mat6riau probablement
exogdne ou A tout le moins exceptiorurellement utilis6, ne
semble pas fournir de supports diff6rents quant i leur
longueur, de ceux r6alis6s dans d'aufres types de
radiolarite (Fig. 28). Par conEe, les largeurs des lames
cass6es (Fig. 3a) indiquent que des pidces de petit gabarit
ont exist6 sur le site, ce qui laisse i penser que ce
mat6riau fut plutdt inftoduit sous forme de nodule et que
ce dernier fut exploit6 au maximum.

Les nucldus sont de frois types diff6rents (Fig.
39 ,40 ,44 ,45 ,48  e t49 ) :

o i un plan de frappe, i cr€te post6rieure et
amincissement distal et flancs triangulaires
convergents

o d un plan de frappe sur la tranche d'un 6clat
6pais

r i deux surfaces de d6bitage oppos6es d flancs
paralldles et dos plat.

Notons que leur forte rdduction (Fig. 40) peut 6te i
I'origine de la cr6ation de tlpe < factice > (en bout de
course, les am6nagements sont nombreux pour parvenir i
encore extraire des produits laminaires) mais nous
pensons aussi que la morphologie du nodule 6tait
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fondamentale, de telle manidre qu'en I'absence d'une
structure naturelle ad6quate, le nodule 6tait am6nag6 -

toute la garnme possible de lames i cr€te est, le cas
6ch6ant et avec un certain succds, pratiqu6e - (Fig. 42 d
45). Cette dernidre situation est nEanmoins g6n6ralement
6vit6e (Fig. 4l). En effet, les flancs et les dos sont le plus
souvent corticaux (clivage 6ventuellement). Ainsi, ils
prdsentent des surfaces lisses et sub-orthogonales
indiquant une s6lection de blocs de forme plus ou moins
parall6l6pip6diques permettant de r6duire au maximum la
pr6paration des nodules. Globalement, et comme le
souligne I'examen des faces dorsales des lames et
particulidrement celui des pidces outepass6es (Fig. 52 n
54), le fonctionnement de ces nucleus est alternatif
unipolaire ou bipolaire successif.

La longueur des lames (Fig. 53 et 55) pouvait
d6passer les 52 mm. La longueur moyenne n'6tant
toutefois que de 27 mm pour un 6cart moyen de prds de
10 mm. Hormis ce qui fut observ6 A propos du mat6riau
siliceux blanc, on n'a remarqu6 aucune incidence
significative sur les performances en fonction des
diff6rents types de radiolarite mis en cuwe (Fig. 28). En
outre I'examen des largeurs des lames cass6es n'indique
pas I'existence plausible de lames plus grandes (Fig. 29 n
3s).

Cette production laminaire i la cardne faible
semble 6tre largement orient6e vers la mise en cuwe
d'armatures graciles au profil hds faiblement arqu6. Il
existe toutefois quelques grandes lames transform6es en
outils <domestiques>, un seul de ces outils a une
dimension sup6rieure d celle de la plus grande lame brute
conserv6e (Fig. 57 et 58).

Les talons (Fig.a6 et 47) de ces lames sont le
plus souvent punctiformes ou cass6s au d6bitage, parfois
associ6s i un amincissement dorsal proximal. Quelques
talons sont corticaux, lisses, diddres ou facett6s.

L'outillage (Fig.Sa i Fig.5.6.7b) cornporte un
fond domestique trds resteint compos6 de quelques
lames massives retouch6es ou fronqu6es, d'un grattoir
sub-circulaire r6alis6 sur 6clat cortical et de grattoirs
r6alis6s sur exE6mit6 de lames.

Les armatures sont de cinq types diff6rents,
toutes r6alis6es par r6duction lat6rale et accessofuement
par amincissement vental :

. oblongues, A dos droit, appoint6e le cas 6ch6ant.
r oblongues, i dos l6gErement anguleux: triangles

scaldnes allongds i petit c6t6 court, €ventuellement
appoint6e.

e oblongues, i dos l6gdrement anguleux: triangles
isocdles allong6s oblongues, d dos arqu6, i base
amincie, aux ext6mit6s amincies par retouches
ventrales semi-couwantes et 6ventuellement
appointdes

. trapues, i dos courbe par retouches < l6gdres >>,
marginales.

EGC.X

L'ensemble X comprend nos unitds d'6tude l0 et 10.3. Il
s'agit, avec I'ensemble VIII qui le surmonte, des unit6s
les plus riches de la cavit6 (Fig. 26 et 38).

Dans l'ordre d'inportance, les radiolarites
utilis6es (Fig. 27) sont brunes, jaunes, grises et noires.
Les mat6riaux verts, blancs et violac6s 6tant rarement mis
en @uwe. Si ce n'est un corportement relatif au mat6riau
siliceux blanc, apparemment semblable i celui not6 dans
I'unit6 sous-jacente, nous n'avons pas observ6 d'incidence
significative sur les performances en relation avec le type
de radiolarite utilis6 (Fig. 28 d 35). Quelques lames en
matdriau violac6 ou bleut6 n'ont pas de correspondant
dans les nucl6us.

Il est peu utile de d6crire i nouveau les modes
op6ratoires des nucl6us (Fig. 39, 40,44,45,48 et 49), ils
sont semblables d ceux observ6s dans I'unit6 sous-jacente
XI ; en deux mots, d flancs paralldles, i dos triangulaires
(ceci 6tant peut-efie l'6volution du type pr6c6dent) et sur
la tranche d'un 6clat 6pais. Ils sont tant6t unipolaires,
tant6t bipolaires fonctionnant apparemment selon un
mode successif(Fig. 50 A 52). Les angles de ddbitage sont
trds variables, de 40 d 75o mais, rappelons-le, ils sont
observds sur des exemplaires en bout de course.

Bien que tous les types de cr6te (Fig. 41, 42a et
42b) soient connus et, le cas 6ch6ant, mis en ceuvre, la
prdparation des nucl6us se veut trds r6duite grAce d une
s6lection rigoureuse de nodules aux formes g6om6triques
standardis6es. Il en r6sulte une faible pr6sence d'6clats, ce
qui indique, par ailleurs, qu'ils ne semblent pas €tre
l'6l6ment ou le produit d'autres modes op6ratoires
sp6cifiques.

La quantit6 de produits laminaires est telle ( Fig.
38; plus de 1000 lames sur moins d'l m2, sur une
6paisseur d'une bonne dizaine de centimdtres) que I'on
peut ici 6voquer la notion d'aire d'activit6s de production
de lames (<atelier de ddbitage>). Ces dernidres sont de
petites dimensions (Fig. 53 et 55): la plus grande pidce
complite ne d6passe pas les 45 mm et la moyenne de
leurs longueurs ne d6passe gudre les 24 mm. De surcroit,
cette production est relativement standardis6e (6cart
moyen * 24 mm) m€me si quelques fragments de lames
larges (Fig. 29 d 35) et quelques outils issus de supports
plus longs que les plus oblongues lames brutes (Fig. 57),
indiquent quelques pidces de plus grande longueur.
L'examen des faces dorsales (Fig. 50 ir 52) confirment un
fonctionnement le plus souvent unipolaire mais alternatif
ou bipolaire successif des nucleus.

Ces supports d faible cardne portent le plus
souvent des talons (Fig. 46 et 47) punctiformes - parfois
conjugu6s d un amincissement proximal - ou cass6s au
d6bitage. Quelques exemplaires sont facettds, lisses,
lin6aires, diddres ou corticaux.

En regard de cette masse de produits laminaires,
I'outillage (Fig. 8a, 9a et Fig. 8.9b) fait pidtre figure. On
d6nombre quelques lames encoch6es, retouch6es,
denticul6es ou am6nag6es en grattoirs, et note
particulidrement la pr6sence de quelques forets, d'une
pidce esquill6e et de deux lames massives i troncature



oblique distale. Par leur morphologie et leur dimension,
les supports de ces outils ne semblent pas
syst6matiquement en ad6quation avec la production
6voqu6e ci-dessus. Ils sont soit importds soit produits
ailleurs sur le site.

Quelques 6clats sont retouchds, encoch6s ou
transform6s en grattoirs.

Les armatures r6alis6es par grignotage lat6ral
sont de cinq types :

. oblongues, i dos droit, pointue ou appoint€e.
o oblongues, i dos arqu6, continue ou noD,

appoint6e.
o oblongues, i dos l6gdrement arqu6, d base

amincie, et 6ventuellement appoint6e.
. trapues, i des anguleux.
. trapues, i dos courbe par retouches l6gdres.

EGC-VNI

L'ensemble culturel VIII reprend nos unit6s d'6tude 8 et
8.9. D'un point de vue lithique, il s'agit de I'ensemble le
plus riche. actuellement mis en 6vidence.

A I'instar de I'unit6 sous-jacente, la notion
d'atelier peut Ctre propos6e. Prds de 4000 6l6ments sont
issus d'un quart de m2 explor6 sur une dizaine de
centimdtres. Cette fois, le nombre d'esquilles et d'6clats
(Fig. 38) indique des modes de production plus
diversifiEs qu'auparavant. Le mat6riel est tris fragment6
(Fig.26) .

La radiolarite mise en euvre (Fig. 27) est, dans
I'ordre d'importance, le plus souvent brune, jaune, grise
ou nohe, parfois verte, blanche violac6e. Prds de l0 %
des piBces sont patin6es. Ce sont deux mat6riaux
rarement repr6sent6s (de teinte noire ou bleue) qui ont
produit les plus longues lames (Fig. 28); de plus, les
largeurs des fragments de lames en radiolarite noire (Fig.
3l) indiquent I'existence de supports plus oblongs encore.
Le constat est identique pour les mat6riaux verts etjaunes
(Fig. 32 et 33).

Les modes op€ratoires des nucl6us (Fig. 39,40,
44, 45,48 et 49) sont ceux ddcrits pour les unit6s X et
XI : prismatiques, d dos triangulaires, d flancs paralldles
et dos plat, rdalisds sur la tranche d'un gros 6clat. Notons
d l'6gard de ces derniers moddles qu'aucun des niveaux
actuellement explor6s sur le site n'a donn6 des nucl6us
capables de produire des 6clats d'une telle grandeur. A
I'instar des outils r6alis6s sur de grandes lames (Fig. 55 et
56), ceci nous indique que, dans quelques cas au moins
(l'acquisition de grands supports,...), une partie des
chatnes opdratoires 6tait effectu6e soit ailleurs sur le site,
soit sur les lieux d'approvisionnement.

Par ailleurs, et bien que la mise en ceuwe de
crdte soit attest6e (Fig. 41, 42a et 42b), les prdparations
des nodules se r6vdlent minimales; I'ouverture de surfaces
de d6bitage san$ aucune prdparation 6tant clairement
signifi6e par la forte representation des lames d cr€te
corticale (Fig.42).

Vu le taux de fragmentation trds 6lev6 (Fig. 26)

et s'appuyant sur la largeur des fragments de lames, I'on
peut supposer que la longueur des lames entidres (Fig. 53
et 55) est peu repr€sentative. Le sornmet de cette phase
d'occupation (notre unit6 d'6tude 8) monfre d'ailleurs que
les seuls supports entiers d€passant les 45 mm sont issus
de mat6riaux rares (exogdnes ?).

Les talons des lames (Fig. 46 et 47) sont
essentiellement punctiformes, cass6s au d6bitage, parfois
lisses, plus rarement corticaux, facett6s, diddres ou
lin6aires. Le recours ir un amincissement proximal de la
face dorsale n'est pas exceptionnel; dans certains cas, cet
amincissement est la cons6quence probable de I'abrasion
des talons. La cardne de ces lames est faible.

L'examen des faces dorsales des lames (Fig. 50 n
52) confirment le fonctionnement unipolaire alternatif ou
bipolaire successif des nucl6us,

L'outi l lage (Fig. l0a, l la et Fig. l0.l1b)
comporte quelques grattoirs r6alis6s sur lame ou sur 6clat
(un exemplaire est double), un bec, quelques lames i
fioncature oblique et d'aufres encoch6es ou retouch6es.

Les armatures sont de cinq types diff6rents :

r oblongues: lamelles d dos droits, pointue le cas
6ch6ant.

. oblongues : lamelles d dos arqu6, appoint6e ou d
amincissement ventral.

r oblongues : lame ir dos anguleux .
o triangle isocdle allongd ou triangle scaldne ir

petit c6t6 court et concave.
. trapue d dos courbe par retouches marginales ou

parfois par retouches abruptes.

EGC.VII

L'ensemble VII rassemble nos unit6s d'6tudes 7 et 7.4,
c'est-d-dire un peu plus de 400 6l6ments de d6bitage
(sans compter les esquilles) dans le seul sous-carrd K5d
(Fig. 38). Le taux de fragmentation des lames (Fig. 26;
est relativement faible comparativement au niveau sous-
jacent.

Les radiolarites mises en @uvre (Fig. 27) sont
brunes et grises, parfois noires ou jaunes, rarement
blanches violac6es ou vertes. Ce sont les mat6riaux les
mieux repr6sent6s qui ont produit les plus longs supports
conserv6s (Fig. 28). On remarque n6anmoins que la
radiolarite violac6e, rare et probablement exogdne atteint
toujours des dimensions sup6rieures d la moyenne.

De I'observation de nucl6us hds exploit6s et
donc souvent non identifiables (Fig. 39,40,44,45.48 et
49), il ressort que les types prdsents pr€alablement, d dos
triangulaires ou de forme parall6l6pip6diques sont
pr6sents; ils fonctionnent selon un mode essentiellement
unipolaire altemafif ou bipolaire successif comme le
confirme I'examen des faces dorsales des lames (Fig. 50 d
52). Il n'est pas exceptionnel qu'une seconde surface de
d6bitage se soit ouverte dans le dos du nucl6us. Se
d6veloppe I'utilisation de I'exploitation de la tranche de
galet plat ou de celle d'rut 6clat 6pais, apparernrnent
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produits hors site. Vu l'6tat de ces nucl6us, on ne peut
gudre conclure en matidre d'angle de d6bitage. Notons
que des angles proches de 45o permettent encore
d'extraire des lamelles.

Ce mode op6ratoire permet la production (Fig.
53 et 55) de lames longues (jusque 72 mm) (exfraites au
d6but de l'utilisation du nucl6us) tout en 6conomisant au
maximum les gestes pr6paratoires. Ce processus engendre
a fortiori une forte variabilit6 (6cart moyen : 12,39 mm)
rendant la moyenne (35,50 mm) peu significative.
N6anmoins, pour cette unit6, les donn6es nous paraissent
d'autant plus repr6sentatives que le taux de fragmentation
des lames est peu 6lev6 et que les largeurs des fragments
de lames (Fig. 29 i 35) ne semblent pas indiquer de
supports plus longs que les pidces entidres Ces lames, d
la cardne faible, sont rarement amincies dans leur partie
proximale, ce qui peut r6sulter de I'abrasion observ6e sur
certains talons (Fig. 47). Leurs talons (Fig. 46) plus
souvent punctiformes ou cass6s au d6bitage et parfois
facett6s (cette unit6 recdle la plus forte repr6sentativit6 de
ce type), lisses ou diddres.

Le lot d'outillage (Fig. 72a, l3a et Fig.l2.l3b)
appartenant au fond domestiques est diversifi6. On y
trouve des grattoirs sur lames, sur 6clats, des lames ou des
6clats retouch€s, ir encoches, des forets. Des lames
massives d retouches abruptes ou semi-abruptes sur un ou
deux bords, sont d noter, ainsi qu'une s6rie de lames
courtes, diversement tronqu6es.

Les armatures se composent essentiellement de
lamelles d dos droit partiel ou continu, parfois oppos6 ir
une retouche marginale de I'autre bord, parfois tronqu6es
obliquement aux extr6mit6s et de quelques pidces i dos
anguleux. De rares armatures d dos arqu6 sont peut-etre
des reliquats de I'unit6 sous-jacente.

EGC.VI

Etant constitu6e de l'interp6n6tration de cailloutis,
niveaux de sols et de foyers au sein des terra rossa, I'unit6
VI 6tait difficile i cerner, c'est pourquoi bon nombre des
unit6s d'6tude < p6riph6riques > et potentiellement
perturb6es ont 6t6 supprim6es pour n'en prendre que le
c@ur.

En gros, cette unit6 culturelle de synthise
correspond aux unit6s g6ologiques VIa-VIb (nore unit6
d'6tude 6).

A I'inverse de ce qui fut observd dans le bas de
la s6quence, ott les radiolarites brunes 6taient
majoritaires, il y a ici (Fig. 27) une quasi-parit6 entre
celles-ci, les grises et lesjaunes, alors que les autres types
se pr6sentent toujours plus rarement. En matidre de
performance, le tlpe de mat6riau choisi ne semble pas
discriminant (Fig. 28); ce qui ne surprend gudre si I'on
considdre les performances souhaitdes.

Les nucl6us (Fig. 39, 40,44,45, 48 et 49) sont
r6alis6s sur supports plats (plaquettes, nodules
prismatiques ou gros 6clats), les tanches 6tant exploit€es
de fagon variable selon une structure unipolaire, bipolaire
successif, crois6e ou encore mixte (Fig. 50 n 52).

En K5d, un trds petit lot (Fig. a3) de lames
entidres (Fig. 53 et 55) 6tait conserv6. Il indique la
production de supports trds courts (gudre plus de 40 mm),
ce que confredisent des exemplaires d6passant les 60 mm
examin6s hors du sous-carr6 K5d, ainsi que la largeur des
lames cass6es (Fig. 29 i 37) et les proportions de certairs
outils (hors K5d toujours). Toutefois, en consid6ration de
la massivitd de certains supports d'oufils tant sur lames
que sur 6clats, et en I'absence totale de nucl6us de ce
gabarit ou d'6clats trds massifs, il est tentant de proposer
un tavail hors site ou dans un auhe secteur non explor6
de celui-ci.

Une large gamme de talons vari6s (Fig. 46 et 47)
surmonte ces lames, dans laquelle 6mergent les
punctiformes, les cass6s au d6bitage et les diddres.
L'abrasion des talons se syst6matise, presque toujours
conjugu6e A un amincissement proximal.

L'outillage (Fig. 15a et Fig. 14.15b) dit
domestique est irrportant et se caract6rise essentiellement
par la pr6sence de longs forets, de lames d encoches
multiples, de lames honqu6es, de grattoirs massifs et de
micro grattoirs (pygm6es).

Les premidres formes de gdom6trisation se
d6veloppent dans les armatures, toujours r6alis6es avec
grande 6conomie de moyens et par r6duction lat6rale.
Elles s'apparentent tant6t ir des dos courbes (des
segments parfois), i des hapdzes allong6s (par retouches
continues ou plus simplement par double toncahue
oblique proximale et distale) et d des pidces i dos
anguleux, sortes de triangles scaldnes allong6s. S'y
ajoutent des lamelles i dos droits oblongues et graciles,
parfois appoint6es et enfin de ftds rares pidces i dos arqu6
et retouches inverses (amincissement) pour lesquelles
nous sugg6rons un rattachement aux unit6s sous-jacentes.

Les m6thodes de fouilles alors mises en &uvre
n'ont pu permettre une caractdrisation pertinente de
I'unitd g6ologique V. Nous en resterons pour l'instant au
ddconpte prdsentd plus haut.

EGC-IV

L'unitd IV correspond i la fois i I'horizon g6ologique IV
et d notre unit€ d'6tude 4.

Contrairement d ce qui fut observ6 dans la moiti6
inf6rieure de la s6quence, il y a quasi-parit6 enfre les
radiolarites grises et brunes (Fig. 27). Les sources
d'approvisionnement ou le mode de s6lection semble
donc different cornme le confirme un nucl6us mettant en
ceuwe un mat6riau siliceux (radiolarite ou silex ?) blanc
(Fig. 39 et 40).

Les nucl6us (Fig. 39, 40,44,45, 48 et 49) sont
prismatiques, parall6l6pip6diques, essentiellement
unipolaire. Ce sont de petites < boites > au dos plat. De
courtes lames (Fig. 53 et 55) en sont extraites (longueur
moyenne : 26 mm) mais on ne peut n6gliger la pr6sence
de supports laminaires de dimension plus importante [ce
dont attestent les largeurs de quelques lames cass6es et
de quelques outils (Fig. 29 i 37 et Fig. 55 et 56). Les
talons des lames (Fig. 46 et 47) sont essentiellement,
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dans l'ordre, punctiformes, cass6s au d6bitage, corticaux
et diddres. Alors que I'amincissement proximal est hds
fr6quent, il ne r6sulte que rarement de I'abrasion du talon.

Le fonds domestique de I'outillage (Fig. l8a et
lSb) est peu vari6, il comporte bon nombre de lames d
encoches et de grattoirs dont une large majorit6 ne
depassent gudre les deux centimdtres de longueur.

Les quelques arrnatures d6couvertes sont
toujours r6alis6es par r6duction lat6rale. On y ddnombre
essentiellement des lamelle s d dos courbe, quelques
pidces ir dos anguleux d la morphologie fort peu
g6om6trique et des fragments de lamelles i dos larges.

EGC.II

L'unit6 g6ologico-culturelle UGC-II comporte nos unit6s
d'6tude UE-2 et UE-2.3. Quantitativement, ce sont de
petits ensembles (Fig. 38). Aussi, de nombreux sous-
carr6s ont-ils 6t6 abordes ahn de tenter de la caract6riser.

La r6partition des types de matidre premidre
(Fig. 27) mise en ceuvre se modifie, prds de la moiti6 des
ffavaux sont r6alis6s sur des radiolarites brunes. Les
autres mat6riaux 6tant essentiellement de radiolarites
grises, noires et jaunes. Ceci peut 6tre interpr6t6 comme
I'usage d'un comportement nouveau ou d'une
accessibilit6 d la matidre premidre differente. Ce ne sont
d'ailleurs pas les mat6riaux les plus fr6quents qui
produisent les plus longs supports (Fig. 28).

Deux types de nucl6us (Fig. 39, 40,44,45, 48 et
49) sont observ6s : les d6sormais classiques i sffucture
prismatique unipolaire ou bipolaire successive sont
encore pr6sents, mais apparaissent au sonxnet de cette
unit6 culturelle quelques nucl6us pyramidaux (ceux-ci ne
sont pas repr6sent6s sur les figures car ils ont 6t6
identifi6s hors K5c).

Il est assez d6licat d'extrapoler de longues
th6ories d propos des dimensions des lames entidres (Fig.
26,53 et 55), tant elles sont peu nombreuses. La moyenne
des longueurs indique des supports trds courts, d'd peine
trois centimdtres, ce que I'on peut facilement nuancer A
I'observation de la morphologie de certains outils (Fig. 55
et 56) et des largeurs des lames cass6es (Fig. 29 i 37) qui
indiquent I'existence de pidces plus longues. Il est ici
opportun de reproduire notre r6flexion relative e
I'homog6n6it€ de cette unit6. En effet, l'6tude de
I'outillage semblait nous r6v6ler un palimpseste peut-Ctre
engendr6 par le creusement de fosses i partir de cet
horizon culturel. Nous mettions en avant la dualite des
types de nucl6us, la pr6sence de forets semblables d ceux
rencontr6s dans I'unit6 VI, A que.lques armatures e dos
courbe ou encore nap6zoidales. A propos de la dualit6
des nucl6us, elle perdure tout au long de la partie
sup6rieure de la s6quence. Quant aux forets ils ne peuvent
qu'€tre structurellement semblables d leurs pr6d6cesseurs.
Finalement, mdme si leur forme 6voque des types d6ji
rencontr6s bien plus bas dans la s6quence, les armatures
ne sont pas aussi graciles (bien str, quelques-unes
peuvent rester intrusives). En cons6quence de cette
r6flexion, nous att6nuons note m6fiance i l'6gard de

I'homog6n6it6 de l'ensemble.
Les talons des lames (Fig. 46 et 47) sont

essentiellement punctiformes ou cass6s au d6bitage.
L'amincissement proximal est fr6quent mais il n'est pas
conjugu6 d I'abrasion des talons qui semble ici ne jamais
6ne utilis6e. Aurait-il un rapport avec cette observation
I'apparition de nucl6us pyramidaux ?

Le fonds domestique de I'outillage (Fig.20a,2la
et 20.21b) se caract6rise par quelques pidces massives
(couteau d dos), quelques forets, des 6clats i encoches
irr6guliires profondes et bon nombre de grattoirs pour la
plupart trds courts.

Les armatures doivent €tre pr6sentdes en deux
ensembles, comportant d'une part des pidces ir dos courbe
et d dos droit, grandes et massives, et d'autre part, des
petites pidces assimilables d des microlithes gdom6triques
vrais : trapdzes, triangles isocdles, segments.

Remarquons enfin que I'unit6 II recdle des
coquilles marines perfor6es. L'origine lointaine de celles-
ci doit-elle 6tre mise en rapport avec I'ambivalence
discem6e lors de l'6tude de cette unit6, dans le sens oir
cette dernidre recelait une composante lithique exogdne ?
C'est un pas que nous osons franchir et proposer ainsi des
6changes importants enfre un groupe local et des
populations c6tidres porteuses de technologies nouvelles
(d6bitage via des nucl6us pyramidaux et productions
microlithes g6om6triques).

EGC-Ia2

L'unit6 culturelle Ia2 comprend nos unites d'6tude 1.8 et
1.6. Il s'agit d'un ensemble relativement pauvre (305
6l6ments de d6bitage pour le sous-carr6 K5c; Fig. 38)
mais relativement peu fragment6 (Fig. 26).

Les radiolarites utilis6es (Fig. 27) sont dans
I'ordre brunes, grises, noires et jaunes, les deux premidres
6tant repr€sent6es de fagon pratiquement 6ga1e.

Deux types de nucl6us s'y retrouvent,
prismatiques et pyramidaux (Fig. 39, 40, 44, 45, 48 et
4e).

Les premiers se distinguent par des cardnes quasi
nulles, par la pr6sence de plans successifs
perpendiculaires sans €fre crois6s et par des angles de
d€bitage gravitant souvent autour des 80o.

Les nucl6us pyramidaux ne sont jamais exploit6s
sur todte leur p6riph6rie, leurs angles de d6bitage sont
proches de 80o , et les cardnes sont quasi nulles. Les
nucl6us pyramidaux sont peut-Ctre I'aboutissement des
types prismatiques. L'ensemble de ces indices, associd d
la pr6sence de traces d'abrasion (Fig. af sur les talons et
d une r6gularit6 des supports laminaires, permet de
sugg6rer une exploitation de ces nucl6us par la pression.

Il en r6sulte des produits laminaires relativement
plats et r6guliers, de petit gabarit (plus ou moins trois
centimdfres), alors que les lames plus longues (aux
environs de cinq centimdhes) se r6vdlent plus
irr6gulidres.

Les talons de ces lames (Fig. 46) sont le plus
souvent cass6s au d6bitage ou punctiformes, parfois
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diddres, lin6aires ou corticaux. Le recours i I'abrasion
etlou i I'amincissement proximal existe (Fig. 47);
cependant, I'abrasion n'est plus produite par un
mouvement orient6 vers I'ext6rieur du nucl6us mais par
un geste renhant (ne provoquant pas d'esquillement ou
d'amincissement dorsal).

Dans l'outillage (Fig. 22a, 23a et 22.23b), le
fonds domestique est important, vari6 et pr6sente des
types nouveaux. On y rernarque des lames massives d
retouches continues semi-abruptes slu un bord, un
probable briquet, un grattoir racloir sur dclats massifs, de
petits eclats trds detruits i encoches multiples. Toute la
gamme des grattoirs est pr6sente, mais les exemplaires
pygm6es ne sont plus majoritaires.

La technique du microburin est d6sormais
attest6e. Elle contribue i la production d'un petit lot
d'armatures A dos courbes ou i dos anguleux, parfois
assez dpaisses. Les dos sont continus et les formes
g6om6riques (segments, trapdzes, triangles isocdles,
triangles scaldnes).

EGC-Ial

Cette unit6 culturelle est l'6quivalent de notre unit6
d'6tude l. D'un point de vue lithique, c'est I'ultime phase
d'activit€ importante que nous ayons pu analyser.

Les teintes des radiolarites utilis6es (Fig. 27) ne
dorurent aucun enseignement nouveau.

Les nucl6us (Fig. 39, 40,44,45, 48 et 49) sont
prismatiques ou pyramidaux, semblables d ceux observ6s
dans I'unit6 la2. La prdsomption de l'utilisation de la
pression se confirme. Il en r6sulte la production de lames
r6gulidres de petit gabarit et de proportion assez constante
(Fig. 53 et 55).

De grandes lames atteignant prds de huit
centimdtres existent aussi, dont la production pourrait 6tre
effectuee hors site (Fig. 28). Elles sont le support de
lames retouch6es, de grattoirs, ... alors que la s6rie
produite sur place semble tourn6e vers les pidces i
caractdre cyn6g6tique (Fig. 24a et 24b). A propos de ces
dernidres, il y a ici presque 6quivalence quantitative avec
le fond domestique.

On y trouve des lames tronqu6es, retouch6es par
retouches directes et inverses, des lames esquilldes: ce
sont peut-Cfre des lames de faucille, et une garnme
d'outils vari6s dont dmergent les lames et les 6clats
encoch6s, les micrograttoirs et dans laquelle se distingue
une pidce esquill6e.

Les armatures se divisent en deux ensembles, le
premier constitu6 de grandes pidces d dos courbe, le
second d'un ensemble microlithique dont les modes de
conception sont bien illustr€s par un grand nombre de
pidces techniques. Microburins, encoches sur lamelles,
microburins de Krukowski et en g6neral des exemples de
cassures par flexion sont nombreux, permettant d'aboutir
i des microlithes g6om6triques (trapdzes, triangles,
segments) au dos relativement 6pais.

Quelques annatures graciles pseudo
trap6zoidales ou i dos courbe (double troncature oblique

des ext€mit6s) nous semblent intrusives. Elles 6voquent
des pidces semblables observ6es dans I'unit6 VL

EGC.O

Cet ensemble culturel correspond aux differentes unit6s
g6ologiques et d'6tude 0. Cet horizon atteint Ie sol actuel.
Comme l'attestent les s6pultures en contact avec la
surface, il s'agit d'une strate fionqu6e. En cons6quence,
elle ne peut 6tre n6glig6e compldtement. Nous y avons
int6gr6 le contenu de la fosse 0B-Ibl, dont la naissance se
trouve contenue dans le niveau sub-horizontal O.

Le mat6riel lithique y est pauwe et trds
fragmentaire (Fig. 26 et 38).

De la matidre premidre mise en euvre, on note la
pr6sence d'un eldment d'obsidienne.

Cette fosse affectant les niveaux sous-jacents,
elle entraine d'incontestables m6langes. Seuls les
6l6ments singuliers et nouveaux sont donc signal6s ici.

Dans I'outillage (Fig. 25a et 25b), on note la
pr6sence de lames esquill6es, parfois lustr6es (de trds
probables lames de faucilles), de couteaux d dos
amdnag6, de pergoirs, de burins diddres.

L'utilisation de la technique du microburin est
confirm6e, utile i la fabrication de microlithes

96omdtriques irr6guliers.
Deux pidces nouvelles apparaissent : une lamelle

i troncature oblique basale et une pseudo pointe de
Kebara.

Cette unit6 comporte aussi un fragment de perle
en radiolarite.

SYNTHESE

Au-deld des diff6rences comportementales sugg6r6es ou
mises en 6vidence au travers des 6tudes d6taill6es qui ont
prdc6d6, quelques grandes tendances se dessinent que,
classiquement, I'on qualifierait de culturelles. Il se doit
bien sfr d'€tre prudent quant d la port6e de ces r6sultats
pr6liminaires bas6s, par horizon etudi6, sur un
6chantillonnage restreint (si I'on considdre les dimensions
et la richesse pressentie du site). De plus, certaines unit6s
d'6tude, aujourd'hui mises de c6t6, pounaient par la
reprise de recherche sur terrain les concernant, se reveler
cornme des phases majeures de la s6quence.

Avant d' aborder la rewe des phases, on doit
souligner I'existence de quelques indices sugg6rant des
"macro-t€ndances",

Des EGC XI a VI, I'industrie lithique est riche
mais se trouve trds fragment6e et alt6ree. Les matdriaux
"rares", exogdnes (?), se r6vdlent souvent plus
performants et indiquent une forme de mobilit6 ou un
type de comportement d pr6ciser lors d'6tudes ult6rieures.
Dans ces mdmes EGC, les talons cassent fr6quemment
sous I'impact du percuteur alors que dans les EGC
sup6rieures ont note plus de talons punctiformes. Cette
bi-partition se rernarque aussi dans d'autres aspects de la
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chaine op€ratoire de d6bitage (nucl6us prismatiques
fonctionnant le plus souvent selon un mode bipolaire
successif dans le bas de la s6quence, pyramidaux et
globulaires, selon un mode unipolaire, dans le haut. Mise
en ccuwe de cr6te naturelle ou unilatdrale et production
laminaire plus oblongue dans le bas, plus massive dans le
hauO. Enfrg dans I'ensemble inferieur, I'EGC VI se
d6marque notarnrnent par les mat6riaux mis en cuwe et
par I'existence de nucl6us aux surfaces de d6bitage
crois6es.

Les EGC XI et X se caract6risent par la pr6sence de
nucl6us i dos triangulaires ou plats et ir flancs paralldles
fonctionnant le plus souvent selon un mode bipolaire
successif. Ils permettent la production de lamelles
graciles dont les longueurs gravitent en moyeirne, avec
une variabilit6 inconstante, autour de 25 mm. Les plus
grands supports n'excddaient gudre les cinq centimdtres'

Les armatures, r€alis6es par r6duction lat6rale, et
ponctuellement par amincissement ventral, sont des
pointes dr dos, g6n6ralement oblongues; tois cat6gories
se d6gagent:

- des lamelles d dos droit, parfois l6gdrement
anguleux (triangles isocdles ou scaldnes
tds allong6s), parfois arqu6 ou un peu
courbe, souvent effil6es (aigiies), le cas
6ch6ant appointdes (des espdces de micro-
gravettes), et qui Peuvent €fre, le cas
6ch6ant lorsque la piice est fiop 6paisse,
amincies ponctuellement par des retouches
venhales couwantes. Nous proposons
d'appeler ces armatures, aux silhouettes
"g6omdtriquement" impr6cises, < laruelles
d'Okwini 

".

- des lamelles A dos droit, de grand gabarit,
parfois appoint6es.

- Des lamelles i dos droit, de grand gabarit,
aux extr6mit6s non am6nag6es.

- des lamelles d dos cowbes fr€les et
trapues am6nagdes par quelques retouches
l6gdres, marginales.

- des lamelles i dos anguleux (triangles
scaldnes et isocdles allong6s).

Les chaines op6ratoires du d6bitage conduisant
essentiellement i la production, parfois intensive, de
supports d'armatures et la composition de I'outillage
indiquent la pr€pond6rance des activit6s cyn6gdtiques et
r6vdlent le caractEre cibl6 des occupations. La pr6sence
de mat6riaux rares, peut-€te exogdnes, et permettant de
bonne performance et les grands dclats i lorigine de
certains nucl6us sont les hypoth6tiques r6v6lateurs de
quelques irryortations.

Les EGC VIII et VII comprennent les m€mes modes
op6ratoires et les m6mes arrnattues que ci-dessus. S'y
ajoutent:

- des lamelles i dos droit de petit gabarit,
appointdes, eflil6es et parfois retouch6es
sur les deux bords.

- Des kiangles scaldnes i petit c6t6 court,
amdnag6s par froncatures concaves.

Alors que les activit6s cyn6g6tiques semblent
pr6pond6rantes dans le bas de I'unit6, une mixit6 de
comportements se d6veloppe par dessus. Si I'on y ajoute
la pr6sence fr6quente de nucl6us sur grands 6clats,
apparemment produits hors site. On peut proposer poru
ces niveaux une utilisation du site tant6t cornrne halte de
chasse trds cibl6e, tant6t cornme lieu de sdjour
temporaire.

Les EGC VI et IV otr les nucl6us, toujours prismatiques,
sont de petites < boites > r6sultant de I'exploitation d'un
nodule parall6l6pip6dique ou de la Eanche d'un 6clat
massif et sur lesquels se d6veloppent des surfaces de
d€bitage multiples pouvant, le cas 6ch6ant se croiser.

La s6lection rigoureuse des nodules est sans
doute d l'origine de la diminution progressive des
pr6parafions qui, lorsqu'elle existe, est pr6cise et
minutieuse (amincissement proximal). La quasi-parit6
entre les diff€rents types de radiolarite les plus
fr6quemment utilis6es r6vdle une s6lection peut-Ctre
fond6e sur des d6placements r€currents.

Les armatues sont r6alis6es par r6duction
lat6rale. Elles comportent toujours quelques lamelles i
dos droits mais sont essentiellemenr des lamelles peu
6lanc6es dr dos courbe ou d dos anguleux; plusieurs de
ces demibres, r6alis6es par double troncature sont i la
lisidre des deux t1pes. Leurs formes sont proto-
g6om6triques, 6voquent des segments, des triangles, des
frapdzes. Nous les d6nommons proto-gdomitres
d'Okiizini.

Les micro-grattoirs irrpliquant I'emmanchement
et les lames d encoches multiples, indiquent des activit6s
vari6es r6v6lahices d'une pr6sence "prolong6e" sur le site'

Les EGC II et I'z2. Les nucl6us pyramidaux
apparaissent, les gestes pr6paratoires sont encore
6conomis6s et l'abrasion "inteme" des plans de frappe
tend i se g6n6raliser. La pr6sence plus fr6quente de
nucl6us globuleux correspond peut-€he au d6velop-
pement des activit6s d caractdre domestique.

Une double cornposante ressort de l'6tude des
arrnatures; le premier ensemble s'inscrit dans la suite de
ce qui fut observ6 dans les UGC VI et VII Qtroto-
g1omdtres d'Okiizini) -ce sont ici des pidces d'allure
g6omdtrique, indguli€res et de "grande taille"-, le second
est r6solument diffdrent. Les arrnatures y sont
g6om6triques et tendent i la microlithisation; elles sont
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r6alis6es par la technique du micro-burin.
Au sein d'un fonds domestique bien ddvelopp6,

les micro-grattoirs sont tds frdquents.
On observe ici le r€sultat de contacts enEe un

groupe local tenant ses modes de foctionnement d'une
longue 6volution interne et une population ext6rieure aux
habitudes r6solument differentes. La pr6sence de
coquilles marines perfor6es et peut-€fre aussi celle de
quelques types de radiolarite semblable aux exemplaires
observ6s dans les premiers niveaux de la s6quence
indiquent la direction et I'importance de ces 6changes.

L'EGC Ial pr6sente des m6langes engendr6s par le
creusement de fosses. C'est ainsi qu'outre les microlithes
6voqu6s ci-dessus, se retrouvent des proto-g6omdtres
(caract6ristiques des niveaux VI d IV).

L'EGC 0 se caract6rise par la pr6sence d'6l6ments
n6olithiques: fragments de poterie et lames de faucille.
Les microlithes g6om6triques sont irr6guliers; on note
encore la pr6sence d'une lame i troncature oblique basale
et d'une possible pointe de Kebara.

Ce site trds riche fut tis affect€ par le sondage ancien,
implant€ au centre de la salle principale de la cavit6. Le
mat6riel 6tudi6 ici provient des bords de cette premidre
fouille et fut recueilli lors des dernidres recherches
destinees i 6valuer les profrls, i comprendre les modes,
les rythmes de s6dimentation et i 6tablir une chronologie
des occupations,

Cette orientation n'a pas permis pas une r6colte
du matdriel archdologique dans des conditions optimales,
ce dont nous avons tent6 de tenir compte tout au long de
noffe travail.

L'importance des acquis obtenus, et les
potentialit6s du site, sur la terrasse et dans le fond de la
salle principale, invitent i une extension des recherches
permettant d'aborder, en planim6trie, la complexit6 des
reliquats. La dynamique spatiale pressentie pourrait
encore, avec I'aide de trac6ologues, 6ne mieux
appr6hend6e.
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Fig. l .

Fig.2.

Fig. 3.

LEGENDE DES FIGURES 1 A 25b

Okiizini. Plan de la grotte.

Implantation de la colonne d'6tude r6ferentielle utilis€e pour les ddcomptes
statistiques de f industrie lithique.

S6quence sfatigraphique de la coupe principale. La numdrotation comprise dans le
dessin ou accolde d celui-ci ddsigne les horizons g6ologiques (voir dans le prdsent
ouwage p.29).

S6quence stratigraphique du profil secondaire (voir dans le pr6sent ouwage p. 30).

Mat6riel lithique de l'unit6 d'6tude 12.

Mat6riel lithique de l'unit6 d'6tude 11.3.

Matdriel lithique de I'unit6 d'6tude I l.

R6partition de I'outillage au sein de la colonne r6ferentielle d'une part et dans les
autres sous-can6s 6tudi6s d'autre part pour I'ensemble g6ologico-culturel (EGC) XI
reprenant les unit6s d'6tude (UE) 12, I 1.3 et I L

Mat6riel lithique de 1'unit6 d'6tude 10.3.

Mat€riel lithique de I'unit€ d'€tude 10.

R6partition de I'outillage au sein de la colonne r6ferentielle d'une part et dans les
autres sous-carr6s 6tudi6s d'autre part pour I'ensemble g6ologico-culturel X reprenant
les urit6s d'6tude 10.3 et 10.

F ig .4 .

Fig. 5a.

Fig. 6a.

Fig.7a.

Fig. 5.6.7b.

Fig. 8a.

Fig. 9a.

Fig. 8.9b.

Fig. l0a.

Fig. I  la.

F ig .  l0 .1 lb .

Fig.l2a.

Fig. 13a.

Fig. 12.13b.

Fig. l4a.

Fig. l5a.

Fig. 14.15b.

Mat6riel lithique de I'unit6 d'6tude 8.9.

Mat6riel lithique de l'unit6 d'6tude 8.

Rdpartition de I'outillage au sein de la colonne
autres sous-carrds 6tudi6s d'autre part pour
reprenant les unitds d'6tude 8.9 et 8.

Mat6riel lithique de I'unit6 d'6tude 7.4.

Mat€riel lithique de l'unit6 d'€tude 7.

R6partition de I'outillage au sein de la colonne
autres sous-cands 6tudi6s d'autre part pour
reprenant les unit6s d'6tude 7.4 et7.

Mat€riel lithique de I'unit6 d'6tude 6.5.

Mat6riel lithique de l'unit6 d'6tude 6.

rdferentielle d'une part et dans les
I'ensemble 96ologico-culturel VIII

r6f6rentielle d'une part et dans les
l'ensemble 96ologico-culturel VII

Ripartition de l'outillage au sein de la colonne rdferentielle d'une part et dans les
autres sous-cands 6tudi6s d'autre part pour I'ensemble g6ologico-culturel VI reprenant
les unit6s d'6tude 6.5 et 6.
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Fig. l6a.

Fig. 17a.

Fig. l6. l7b.

Fig. 18a.

Fig. 18b.

Fig. l9a.

Fig. l9b.

Fig.20a.

F ig .2 la .

Fig.20.21b.

Fig.22a.

Fig.23a.

Fig.22.23b.

Fig.24a.

Fig.24b.

Fig.25a.

Fig.25b.

Mat6riel lithique de I'unit6 d'6tude 5.5.

Mat6riel lithique de I'unit6 d'6tude 5.

R6partition de I'outillage au sein de la colonne r6ferentielle d'une part et dans les
autres sous-cands 6tudi6s d'aufe part pour les unit6s d'6tude 5.5 et 5.

Mat6riel lithique de I'unit6 d'6tude 4.

Rdpartition de I'outillage au sein de la colonne r6f6rentielle d'une part et dans les
autres sous-carrds 6tudi6s d'aute part pour l'ensemble g€ologico-culturel IV reprenant
I'unitd d'6tude 4.

Mat6riel lithique de I'unit6 d'6tude 3.

Rdpartition de I'outillage au sein de la colonne rdf6rentielle d'une part et dans les
autres sous-carr€s 6tudi6s d'autre part pour I'unit6 d'6tude 3.

Matdriel lithique de l'unitd d'enrde2.3.

Matiriel lithique de l'unit6 d'6tude 2.

R6partition de I'outillage au sein de la colonne rdferentielle d'une part et dans les
aufres sous-carr6s 6tudi6s d'autre part pour l'ensemble gdologico-culturel II reprenant
les unit6s d'dtude 2.3 etZ.

Materiel lithique de I'unitd d'6tude 1.8.

Matdriel lithique de I'unit6 d'€tude 1.6.

Rdpartition de I'outillage au sein de la colonne r6ferentielle d'une part et dans les
autres sous-carr6s 6tudi6s d'aufre part pour l'ensemble g6ologico-culturel Ia2
reprenant les unit6s d'6tude 1.8 et 1.6.

Mat6riel lithique de I'unitd d'6tude 1.

Repartition de l'outillage au sein de la colonne r6fErentielle d'une part et dans les
autres sous-carr6s 6tudi6s d'autre part pour l'ensemble g6ologico-culturel Ial
reprenant l'unite d'dfude 1.

Mat6riel lithique de I'unit€ d'6tude 0.

R6partition de I'outillage au sein de la colonne r6ferentielle d'une part et dans les
autres sous-cands €tudids d'autre part potr I'ensemble gdologico-culturel 0 reprenant
I'unitd d'6tude 0.
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Remarque pour les figures ci-aprds :
En abscisse, i la base des graphiques, sont mentionndes les unit6s d'6tude (UE); au sommet, les ensembles
g6ologico-culturels (EGC). Leur importance doit €tre consid6r6e en fonction des remarques pr6sent6es dans
le texte, en introduction des ensembles g6ologico-culturels.

Fig.26.

Etat de la fragmentation des lames en nombre et en pourcentage. La relation entre la densit6 de la production
laminaire et I'intensit6 des actions taphonomiques d'ordre mdcanique (pi6tinement, 6crasement, compres-
sion,...) est presentde ici.
Ne faisant 6tat que de la production issue d'un seul quart de mdtre carr6, aucune information d'ordre spatial
ne peut en €tre extraite, tout comme il serait vain de tenter de pr€ciser au coup par coup lequel des moteurs
anthropiques ou naturels est d I'origine de la fracturation. Dans certains cas n6anmoins, cet 6tat de la fragmen-
tation nous informe sur des comportements distincts utiles d la mise sur pied des ensembles g6ologico-cu1-
turels. Par exemple, les unitds d'6tude contigu€s 10.3, 10, 8.9 et 8 comportent des entit6s trds importantes et
presque 6quivalentes de produits laminaires, alors qu'en terme de fragmentation, on y distingue deux groupes.
Cette observation, associ6e i d'autres critdres, est d I'origine de la distinction entre EGC X et EGC VIII. Par
ailleurs, de fagon g6n6rale, on note I'existence de deux groupes : I'ensemble des unit€s inf6rieures (EGC XI d
VI), parfois trds riches mais dont le mat6riel est souvent trds fragmente et altirf (voir fig. 27 . La patine), et
celui des unit6s supdrieures (EGC IV e 0) plus pauwes mais mieux conserv6es.
Alors que la structure g6ologique des unit6s supdrieures engendre a priori moins de possibilitds d'actions
naturelles, on ne peut n6gliger le fait qu'il y ait une relation souvent inversement proportionnelle entre le nom-
bre de produits laminaires et celui des pidces entidres. Ceci semble indiquer un rythme en relation avec I'im-
portance des occupations. Li oir on produit peu, on pi€tine moins. Est-ce I'indice d'occupations ponctuelles

r6p6t6es ?

UE LAMES EN'I'IERES LAMES FRAGMENTEES TOTAUX
0 5 31 36

146
122
58
51
50
44

177
1 9
38
65
37

103
60

166
950

1050
86

142
114
47

1 50 96
1 , 6 40 82
1 , 8 1 1 47
2 20 31

2.3 13 37
3 1 9 25
4 46 131
5 6 1 3

5,5 10 28
6 1 1 il

6,5 7 30
7 23 80

7,4 1 5 45
8 1 6 150

8,9 92 858
10 2U 846

10.3 30 56
1 1 27 1 1 5

1 1 , 3 37 77
12 4 43

187



1200

il00

1000

900

800

7O0 o
u
C'

600 g
A

5oo z

400

300

200

't 00

0

LATTIES ENTIERES / I.AT{ES FRAGMENTEES

f o , c o c , t 5

UNITES D'ETUDE
1,8  1 ,6  1  07,41 2  1  1 . 3  1 1  1 0 . 3  1 0

v [ , v l

trLAMES ENTIERES TLAMESFRAGMENTEES I

LATT'IES ENTIERES / LAMES FRAGMENTEES

7 5 , 5 6 5 . 5 5

UNITES D'ETUDE

;  l a z  ; l a ' l ; o
100vo

9AVo

80%

70%

60%

50%

40%

30%

200h

10%

ooh

tt
u
(J
U
c

s

1,8  1 ,61 2  1 1 , 3  1 1  1 0 , 3  t 0  8 , 9

trLAMES ENTIERES TLAMES FMGMENTEES

188

Figure 26



Fig.27.

Matidres premidres mises en ceuwe. Il s'agit presque exclusivement de radiolarites, dont les teintes sont tds
variables. Nous les avons ddnombr6es, dans la colonne r6ferentielle uniquement.
Globalement, la base de la sdquence, des EGC XI d VII, se distingue du haut de celle-ci. Outre les altdrations
(patine) dont le mat6riel est affect6, on y note une utilisation plus 6quilibr6e des diff6rentes t5pes de radiolar-
ite par opposition aux unit6s sup6rieures. En outre, les EGC XI A VII recdlent un mat6riau blanchAhe (un pos-
sible silex) et un autre blond et calc6donieux int6gr6 ici dans les radiolaritesjaunes.
Dans la partie sup6neure de la sdquence, les matdriaux jaunes se font plus rares au profit des radiolarites mar-
ron ou grises.
L'EGC VI indique un comportement " pointu " exacerbant les tendances des niveaux inferieurs et rompant
plus distinctement avec les unit6s sup6rieures.
Actuellement, ces diff6rences comportementales, peut-€tre en liaison avec des sources d'approvisionnement
distinctes, ne peuvent 6tre, faute de rdf6rence, document6es. Indiquons seulement que certaines de ces obser-
vations correspondent i des changements paldoclimatiques majeurs (comment6s par ailleurs dans cet
ouwage) induisant des modifications dans les possibilit6s d'accds i la matidre premidre.
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LEGENDE DES FIGURES 28 d 37

Fig.28.
Rapport ente le tlpe de materiau utilisd (en general, des radiolarites de teintes diftrentes auxquelles correspon-
dent des textures parfois sensiblement distinctes) et la longuew des produits laminaires, pour les lames dont la
longueur depasse les 30 mm. lrs fragments de " grandes " lames ont dgalanant 6td pris an compte.
Cette figure doit notamment €tre mise en relation avec la ftgure 27 (repr€sentation des matieres premieres) et la
figue 53 Qongueu des lames artieres).
Dans certains eruembles g€ologico-culturels, les materiaux les plus fr6quemment utilises ne sont pas syst€ma-
tiquement ou franchement les plus performants. Les radiolarites " rares " de teinte verte, bleue, noire jouent les
praniers r6les des EGC )C i VII essentiellernent. Les ensembles supirieurs des EGC VI d Ial indiquent davan-
tage une ad6quation avec la repr6sentativit€ des ffis ; la raison an est peut-€te d'ordre technologique. Toutefois,
dds I'EGC II, on ne peut ndgliger le fait que des matdriaux rares, bleus ou jaunes, se distinguant alors que des
indices de contacts avec la sphere maritime (coquilles fossiles perfor6es) se manifestent.

Fig.29 it37.
Examen des dimensions des lames (longueur et largeur) en fonction du " matfiau " mis en ceuwe et de leurs
alterations dventuelles (feu ou patine).
Les codes utilises correspondent d ceux pr6sent6s en d6but d'article. Par exemple, TBB correspond d la longueur
d'une lame rebrouss6e. Les sigles g6om6tiques voilds conespondent d des 6l6ments complets, les autes d des
fragments de lames.

Fig.29 d32.
Dans les EGC inferieus, les longueurs des fragments r6alis€s en radiolantes murrron, grises, noires et vertes
indiquent I'existence probable de lames plus longues que les exemplaires complets conserv6s. Dans le sommet
de la sdquence, pour les mOmes matdriaux, les exemplaires complets sont plus reprdsentatifs de la production dont
les caracteres se modifient. En effet, I'augmerttation significative des largeurs en regard des longueurs (voir aussi
la figure 54) r6vdle une massivit6 plus rmportante des supports.

F ig .33 .
Outre I'accroissement systanatique de la massiviti des pidces dans le sommet de la sdquence, dljdmise en 6vr-
dence pour d'autes types de radiolarites, on observe, pour le mat6nau jaunAte comportant des pidces " calc6-
donieuses ", un comportement different de celui identifi6 lors de la lecture des figures 29 ii,32.
Dans le bas de la sdquance (hormis I'unit6 VItr, taphonomiquement tds atteinte - cfr. figure 26), onremarque la
prdsance de quelques pidces compldtes larges et massives (il y a tds peu de nucl6us issus de ce matfiau dans les
tutitds infErieures). Dans le haut de la s6quence, ce matdriau, cette fois fr6quemment mis en ceulre sur le site, ne
" rdussit " pas, par rapport d d'autes, de performance particuliere.

Fig. 33 d 35.
Hormis le fait qu'elles sont pratiquement absentes de la partie superieure de la s€quence, les lames r6alisees dans
des radiolarites blanches et bleues semblent, d I'instar de celles issues du matdriau jaune, €tre import6es sur le site
sous forme de supports. En oute, en terme de longueur, le matdriau bleu semble le plus performant.

Fig.36.
Ia patine affecte les unitds inferieures (voir aussi la figrre 27). Elle est un facteur d'altdration intense pouvant
conduire d la fizcturation des supports.

Fis.37.
Les radiolarit€s non identifiables sont essentiellement des €ldments alterds par le feu. Ceux-ci sont presque tou-
jours fragmurtaires dans la partie inftrieure de la s6quence (cfr. pi6tinemant et plus probablement dcrasement d'o-
rigine nahrelle).
Biat quil s'agisse de fragmurts et que donc on ne puisse faire aboutir totalement la r6flexion, on note que leur
longuer:r 6volue conformdment i celle de I'ensemble des lames (cfr. figure 53). Ceci semble indiquer I'absence
d'un comporternent volontaire de chauffe des supports laminaires.
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OKUZINI - Longueur lames - radlolarlte verte
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Fig. 38.

Repr6sentativitd des 6l6ments r6sultants de la production lithique. C'est autant le rythme que I'intensit6 et la
coh6rence des activit6s qui se trouvent ici document6s et qui servent notamment d l'6tablissement des ensem-
bles g6ologico-culturels. Aucun niveau n'est vierge de traces d'occupation.

Sous-total 1674

TOTAL

3959 1675

15197

0 58 178 38 28
1 153 578 179 87

1 . 6 90 188 133 rc
1 , 8 23 239 65 30
2 28 111 66 24

2,3 53 145 57 32
3 32 85 51 45
4 126 598 200 93
5 35 127 22 22

5,5 1 6 86 44 1 8
6 63 338 70 75

6,5 1 8 60 40 25
7 91 655 129 159

7,4 u 108 65 45
8 101 668 185 1 1 6

8,9 451 2168 998 394
1 0 1 1 3 582 1178 173

10,3 29 43 97 96
1 1 76 324 1 U 107

1 1 , 3 * 354 126 u
1 2 30 2U 52 6

201



m

ro

1750

1500

ln

a
E

1m$
6
t
I

7 f i 1
6

5m

m

0

100%

90%

60%

700/o

.o
ano/- '5

I
N

^ o / ^  E.o

o

40o/o o

s
30%

20%

10%

o%

_- ry 
-- esqdlles -|at**_6d"trl

q

f i

- - u

12 11,3 11 10,3 10 8,9 8 7,4 7 6,5 6 5,5 5
mil6s

j r
I

il.

I

1
1
1

i

\ \

\ :

\ 1

{

-,

3 2,3 2 1,8 1,6 I

12 11 ,3  '11  10 ,3  10  8 ,9  I  7 ,4  7  6 .5  6  5 ,5  5

i tr cassons @l esquilles

Figure 38



Fig. 39 et 40.

Sont ici reprdsent6es les diff6rentes grandes cat6gories de nucl6us (pour le d6tail, voir les tableaux 17 d20).
La figure 39 indique I'importance du nombre d'exemplaires trds r6duits (" non ident. "), surtout fr6quents dans
le bas de la s6quence. Insistons sur le fait que ces diagrammes ne concernent que la colonne r6f6rentielle K5c,
K5d (par exemple, dans les sous-carr6s periph€riques, les nucl6us pyramidaux apparaissent dds I'unitd d'6tude
2.3). Leur repr6santativitd doit donc 6tre pond6r€e par les informations relatives d l'6tude des carr€s
p6riph6riques, liw6es dans le texte. N6anmoins, les rythmes se dessinent avec clart6 et cela bien que la struc-
ture naturellement prismatique des nodules fut un facteur d6terminant masquant ou attdnuant les effets des
changements.

(5c 18: l o l 1e 'l '1 2 iqofE( 50"rttb 7 1 1C 3
(5c 18t 191 1a 5001 1 :
(5c 16t 191 1a a c 321 Z 1C
(5c 18: 19{ 1 a {f 1 1
(5c 18t '19{ 1d l a 381 2i 1 1 1 a

(5c 201 211 1 b 1 laot 1a 4 2 2 q 2! 2C 1 l J / 2 '
(5c 21! 2! 1 1f 1 I t0" 75o/o 1 4 1 3 1 t 31
Ksc 21r 2l a 1a 'l l a 25t 1t
K5c 21! ?2! 1a 1 z0' 250t 2 391 3t 34 4t 2!
K5c 2o4 1 a tb 1 3 'tc
K& 20'1 218 1 1 a l 5 1 50o/o 4 2a 1 4 2,
K5c 191 20! 1 f 1 30190' 66Yo 1 1 v 3t
K5c 2A 21! 1t 2 2 70"-75" 50PA 4 4 t ? l

K5c 19{ 20t 45" 1 75"/. 3€ J:

K5c 214 221 1 1 1 (
K5c 191 201 1 a 1a 2 l I t 1 (
K5c 2o4 21t 1I ta a mt 22
K5c 2l 235 1 1 i 25% t z 3 t 3 4i J / za 4 3i
K5c 24! zai 1 . ( 1 a 1 t5' 5O"/. ta 4 29t 2a 2a 2t
(5c 22! 231 1 a 1 200t )a 281 2( 21
(5c 24r 251 1 . ( 1f 4 I J 15195' 25o/o l a t ? 2l 1 21
K5c 23! 24t 1 . ( 1 a 1 1 to" a 50% 1 b 2 261 2a 2'l 1 1 2e
K5c 2! 231 1 a 4 1 ? 2S 1 € 2 l
(5c 234 241 1a z5'€0' 500rt la 1 4 7 4t af 4 v
(5c 24! 1 . ( 1f 4 za

K5c 23! 24 , l ( 1a 691 6r '17(

Ksc 234 24. 1 d {)' 94t 6: 42 36
(5c 244 25{ 1 1e 1 ( 1 1
(5c 25t 26I a a 1 f 1 /0" 1 < o t 1 a 1 4 3 2t 1 4
(5c 25t %'l 1 . t 5 t{r' €6V, 4 4 431 3i Z ?
(5c 261 2n 1 €67 4 4 32 t ( a l 3a za

(s 271 281 1 ( 1e 1 2 5Oo/' 1 a 2 4 3t 1 21 1 J

(5c 28t 29i 1',l1 a 1 15. 1 ? 1 l 2a 1
(5c 28i ni 1 a 4 t5" 5 361 1 l 2( 1 ( fl I t
(ft 241 29i 1 1 2E
(5c zai 81 ' t1 1a ia t0' 1
(5c 29', 30; 1 l g 1 n' 500/, 2b a 3 ?h 31 1', 2t 1 o 1C
(5c 30; 31 t f ? to'-lo" 5D"/r l a 3t 2( 1 2a
(5c E I 30i 1a t5" TI 21 4 4t 3t
(5c 301 ? t i 'te 1 z0' 33Vl 1a 'l 3( 2', 2t 2 t J( 2S
(5c 30; 31 1 a l 1 10. 500/, 3a 4 3 h ? l 't( 1 1 a '

(5C 3 t ; 32i l a 5b t E l  1 t a

(5c 31 32i 1 t l f tb 1 34t 1t
(5c 30; 31 ; 1 1a tb 55' 3: 2( 1 2C
(5c 32i 33i to 10v 32 1 1 2t 1C a 1 1 i

K5c 331 34; < t 1 ( 1 70" 5QYt la2 4 24 z', 23
K5c 33; u', 5,{ 1C 1e 1 t0' 3301 1a 1 1 301 2( 1 4 1 i za
(5c 33; u 1 i 1a to' zVA la a 361 3t 1 € 21 1 t 1 (
(5c 33 34t 1 F 1a +f 75o/t 2! 1 a
(5d 34t 39( 1 i 1 b 1 50o/r 1 a t 4 41 4t 1 2E 21
(5d 34{ 39( 70. 33q/ 1a 3 5 3b l 0 2' 1 i 1/
(5d 34t 39( 1 1a w"t 3a 261 1( z 2l
(5d 3i4{ 39( 1 1a 7sUl 32t 2a 1 t 1 ( 21 1 (
K5CI 341 39( 1 , 1a 1 to" 33o/t ta @t 2( 21 12 x 1t
K5d 34! 39( 1 ; 1b 1 2 2 50'{0" SOY:]a a 4 2 0 24 1( z 'tt

K5d 341 39( 4 1 1 2 55%70' 8% 1a 4 2 h 2 2 24 A I 1 l
K5d 34{ 391 1 1a to /0" I 3: 1 { z 1 !
(5d 3{{ f i 1f lf 25o/r la 5 I 3a 1/ z1 3(
K5d 34{ 39( bo 2t I t
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LEGENDE DES FIGURES 4I E 43

F i g . 4 l .
La pratique des cr€tes est essentiellement I'apanage des unitds inf€rieures, des EGC XI d VI.
Il est toutefois fondamental de revenir ici sur un point de vocabulaire. Outre les cr€tes " prdpardes " de dif-
f6rents types, nous avons 6galement codifid des cr€tes "naturelles ou opportunistes ", constituies de cr€tes
naturelles (corticales) ou r6sultant du contact entre une surface corticale et un ndgatif d'extraction de lame. Ce
dernier critdre en particulier nous informe sur les modes d'extension du d6bitage vers les flancs du nucl6us.

Fig.42a.
Cet histogramme pr6sente, par unitd d'6tude, les crdtes que nous appelons naturelles. Elles sont soit entidre-
ment corticales (il s'agit dans ce cas de la mise d profit d'une ardte naturelle permettant d'extraire une premidre
lame), soit partiellement corticales (leur face dorsale porte en outre la trace d'enldvement(s) laminaire(s)
pr6c6dent(s); ceci manifeste de I'extension du d6bitage vers les flancs sans pr6paration pr6alable.
Nous interpr6tons la trds forte repr6sentativit6 de lames de ce type dans les EGC X et VIII d la fois comme
I'indice d'une s6lection rigoureuse de nodules et comme le reflet d'une adaptation du tailleur ir des nodules
de forme r6currente.

Fig.42b.
Les grandes cat6gories de cr6tes regroup6es comme 6tabli dans le tableau associd aux figures 42 aet b sont
pr6sent6es sur ces deux histogrammes. Globalement, les unit6s inf6rieures (des EGC X d IV) recourent davan-
tage d I'utilisation de cr€tes que les unitds sup6rieures; ceci correspond i des changements technologiques
notamment documentds lors de l'6tude des nucl6us et des talons.
Par ailleurs, des EGC XI e VII, les crdtes unilat6rales interviennent le plus souvent en cours de ddbitage et
sont destin6es a remodeler la cardne; les crdtes bilat6rales sont relativement rares. Ceci nous informe i nou-
veau sur la s6lection de nodules n6cessitant peu de pr6paration.
L'EGC VI se distingue par un comportement d6jd identifid lors de I'examen des nucl6us, d savoir le croise-
ment des surfaces de ddbitage: la corniche du d6bitage pr6c6dent 6tant utilis6e comme cr€te permettant d'ou-
vrir une nouvelle surface.
Dans les unitds sup6rieures, on note moins de vari6t6; ce qui corrobore les observations faites sur les nucl6us.

F i g . 4 3 .
La " r6ussite " de I'utilisation des cr€tes (au sens large) est ici document6e.
Globalement, les lames d cr€te outrepass6es sont plus frdquentes dans le haut de la s6quence. Les lames
rebroussdes sont identifi6es dans des EGC bien circonscrits, XI A V[I, II et Ial.
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OKUZINI . LAMES A CRETE (I.AMES ENTIERES ET FRAGMENTEES)
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OKUZINI.  NUCLEUS. N'PLANS DE FRAPPE
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L6gende des figures 44d45.
Nombre de plans de frappe par nuc16us. Comme f indiquent les <<non-d6terminds>, beaucoup de nucl6us
sont pouss6s au bout de leurs possibilit6s, dans les ensembles XI d VI etIa2 d 0 particulidrement. Pour les
ensembles la} d0, cela peut correspondre au nombre important de nucldus globuleux.
L'exploitation de la plupart des faces du nodule mais essentiellement I'utilisation de plans oppos6s, est
prdpond6rante dans le bas de la sdquence. Toutefois dans ce cas, ceci doit €tre nuanc6 car il s'agit essentiel-
lement, de concepts successifs (voir Fig. 50 n 52).
Le sommet de la s6quence fonctionne g6n6ralement de fagon unipolaire, simple.
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OKUZINI - NUCLEUS . N'PTTNS DE FRAFPE
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Fig.46.
A priori, I'examen des talons des lames ne r6vAle que
des variations mineures. Tout au plus observe-t-on
que les EGC XI d VI (et M particulidrement) com-
portent moins de talons punctiformes que les EGC
sup6rieurs et ceci, g6neralement, au profit des talons
cassds. Les talons facett6s sont €galement plutdt I'a-
panage de ces niveaux infdrieurs alors qu'd I'inverse,
les talons di0dres sont le plus souvent identifi6s dans
les ensembles sup6rieurs.
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LEGENDE DES FIGURES 47 E 49

Fig.47.
L'analyse macroscopique des talons des lames et de leur face dorsale dans leur partie proximale a
permis de metfre en 6vidence deux comportements distincts qu'une analyse plus en profondeur
permethait de prdciser.
Tout au long de la sdquence, on observe sw la partie proximo-dorsale de certaines lames, la prdsence
de quelques enldvements laminaires pr6alables au d6tachement de la lame et que nous avons
ddnomm6s amincissement dorsal. L'utilisation de cette prafique s'accroit dds I'EGC VI. En paralldle,
nous avons identifi6 deux ensembles d'EGC oi l'abrasion des talons est manifeste.
Dans le premier groupe des ensembles VI d IV en particulier, l'abrasion a pu, le cas 6ch6ant,
s'effectuer par un mouvement dirig6 vers l'ext6rieur du nucl6us, provoquant simultan6ment les
amincissements dorsaux.
Dans les ensembles laZ etlal,les amincissements se font rares alors qu'il y a une recrudescence des
talons abras6s. Si l'on associe cette information avec I'existence de nucldus pyramidaux au plan de
frappe lisse comportant des plages abrasdes, I'on peut imaginer que I'abrasion s'y effectuait, le cas
6ch6ant, selon un mouvement dirigd vers I'int6rieur du nucl6us. Ceci doit 6te v6rifi6 par un examen
syst€matique et microscopique des talons.

Fig. 48 et 49.
Les surfaces de ddbitage des nucldus comportent les n6gatifs des derniers enldvements extraits.
Le code I signifie : unidirectionnel, 2: oppos€ et alternatif, 3 : oppos6 et successif, 4 : successif sur
surface crois6e, 5 : successif 6ventuellement perpendiculaire sous croisement; les combinaisons de
chiffres indiquent les solutions mixtes.
Les ensembles XI d VIII r6vdlent une utilisation essentiellement d'un mode oppos6 et altematif. C'est
sans tenir compte de I'examen des faces dorsales des lames, qui indiquent un mode essentiellement
unipolaire (figures 50-51). Le systdme alternatif semble donc avoir 6td utilis6 d la fin de la course des
nucl6us. Globalement, la gestion est unipolaire, le cas €ch6ant oppos6e mais successive.
L'ensemble VI se distingue par un systdme dgalement unipolaire mais la succession peut aussi €tre
envisag6e pax un croisement des surfaces de ddbitage (ce qu'dvoquent aussi les crdtes-corniches
pr6sentes dans cet ensemble).
Les ensembles sup6rieurs se distinguent par un fonctionnement essentiellement unipolaire aboutissant
parfois i des nucl6us pyramidaux. On y retrouve I'ouverture de surfaces perpendiculaires mais il
semble que I'on 6vite le croisement avec une surface << ancienne >>.
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LEGENDE DES FIGURES 50 d 52

Fig. 50 i  52.
Les faces dorsales de toutes les lames de la colonne rdferentielle K5c K5d ont 6t6 examin6es. Elles indiquent

globalement un fonctionnement unipolaire et ne portent, que dans plus ou moins 30 o/o des cas, les stigmates

d'une gestion multimodale. L'observation la plus d6licate conceme les croisements car I'on peut rarement

d6terminer s'il s'agit du r6sultat d'un changement de plan de frappe perpendiculaire au pr6c6dent et le recou-

want ou du r6sultat d'un am6nagement de crdte.
La figure 51 regroupe les grandes tendances pr6sent6es par ailleurs en commentaire des figures 48 et 49.

L'examen des lames outrepass€es donne une information concordante avec celle issue de I'analyse des nucl6us

(le mode bipolaire intervient lorsque les nucl6us sont en bout de course). Par ailleurs, I'observation minutieuse

des fr6quents indices de croisement permet de conclure qu'ils ne correspondent pas ir des structures de sur-

faces de d6bitage croisdes mais d des n6gatifs de cr€te parfois d I'origine de I'outrepassage des lames.
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Fig. 53.
Longueur des lames entidres. La moyenne des longueurs et l'6cart type correspondant indiquent une appar-
ente stabilitd (hormis I'EGC VII) tout au long de la s6quence. Les pidces les plus longues conservdes laissent
entrevoir la production de supports plus oblongs dans la partie inf6rieure.

UNITES moyenne 6cart tvoe < el6ment > element
0 28,U5 9,043 12,0 39,0
1 29.148 9,9+8 9,0 55,0

1 , 6 28.829 10,366 12,0 52,0
1 , 8 27,273 7,498 14,0 39,0
2 28.300 8,862 17,O 56,0

2,3 23,615 8,332 1 1 , 0 39,0
3 3 1 , 3 1 6 9,452 16.0 53,0
4 26,229 10,378 1 1 , 0 49,0
5 28,167 9,600 19,0 42,0

5 ,5 29,300 7,761 17,O 47,0
6 24,091 8,240 12,0 39,0

6 ,5 26,857 12,773 18,0 54,0
7 37.y8 16,945 16,0 72,0

7,4 27,600 12,993 1 1 , 0 60,0
I 26,375 10,62 1 5 , 0 s3,0

8,9 23,490 8,214 10,0 40,0
1 0 23,458 7,405 10,0 45,5

10,3 25,700 8,371 16.0 45,0
11 26,222 11,732 10,0 52,0

11,3 23,541 11,601 9,0 47,0
1 2 26,275 14,490 13,0 42,0
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LEGENDE DES FIGURES 54 E 58

Fig.54.
Nous avons ici sdlectionn6 quatre exemples significatifs montrant l'€volution de la silhouette des
supports laminaires (rapport longueur-largeur). La tendance i I'allongement se manifeste dans l'unit6
7 particulieremant. Comme d6jd observd lors de I'examen des figures 29 d35,les supports deviennent
plus massifs dans les unitds sup€rieures

F ig .55 .
A quelques tds rares exceptions prds, tous les outils ont pu €tre produits au ddpart des supports
laminaires pr6sents sur le site.

F ig .56 .
Les lames outrepass6es n'ont apparemment pas 6td produites dans la perspective d'une transformation
syst6matique en outils cornme ce fut observ6 pour l'obtention de quelques forets.

F ig .57 .
L'outillage domestique r6alis6 sur 6clat est fds sensiblement plus pr€sent des EGC IV d Ial.

F ig .58 .
Les dclats plus massifs pr6sents dans le bas de la sdquence peuvent correspondre i la mise en ceuwe de
nucl6us sur 6clats.
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Figure 59

Ldgende de la figure 59.
Outillage et pidces identifides dans la colonne r6fdrentielle K5c-K5d par Unit6 d'Etude et ensemble g6ologi-
co-culturel.
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Figure 60

L6gende de la figure 60.
Outillage et pidces techniques identifides hors de la colonne r6f6rentielle (les sous-carrds sont identifi6s dans
la pr6sentation des u.E.) par Unit6 d'Etude et ensemble gdologico-culturel.
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THE MrcRoLrrHS oF oKUziNi cAvE

Metin Kartal

Oldizini Cave. These are as follows:

A. End scrapers on flakes, blades and
other by-products

B. Carinated end scrapers
C. Multiple tools
D. Burins
E. Retouched and backed blades
F. Truncated blades
G. Notched and denticulated tools
H. Macro points
I. Diverse (macroliths)
J. Non-geometric microliths
K. Geometric microliths
L. Microburin technique
M. Unidentifiable broken pieces
N. Middle Paleolithic tools

According to our 6pe-list, 9,728
retouched tools in these 14 categories were
identified. Excluding unidentifiable broken pieces
and Middle Paleolithic tool types, the total number
is 5,589. Macroliths account for 2,989 tools
(53.5%) and microliths 2,258 (40.4%). There are
342 microburins (6. 1 %).

Detailed classification of the macroliths
GEI\IERAL ISSIIES AI\D DATA ON Tm has been done by M. Beray Ktisem (Ktisem 2000;

OXUZnT LITSC ASSEMBLAGE see also this volume). For this reason, only the
microliths and microburins (classes J, K and L)

The total count of lithic artifacts grcatet than 5 mm will be discussed in this paper.
in size from the archaeological levels at Okiizini is
195,539 and all were examined during the course IDENTIFICATION OF ARCHAEOLOGI-
of this research (Kartal 1999:38). CAL S1rgTS

The lithic assemblage includes both local
and irrported raw material, mostly consisting of Based on the classification and distibution of the
radiolarite and flint, with very rare pieces of microliths, four different archaeological rrnif5
obsidian and rock crystal from the upper levels. could be identified in the statigraphy:
Radiolarite, with local sources, is dominant.

In general, core reduction techniques were Unit I (Fig. l): Unit I is found between
often unipolar in the upper layers, and mostly archaeological horizon (AH) 33 and 27 and is
bipolar in the lower layers. However, it is possible dated to around 17-16,500 BP. Backed bladelets
to see both techniques throughout most of the are dominant in this unit and microgravette points
statigraphy. are also significant elements. In addition, there are

Reduction products and debris include: retouched bladelets, elongated and short scalene
cores, flakes, blades, bladelets, microburins, core triangles (representing the geometrics) and
tablets, plungings, crested pieces, small debris, etc. obliquely tnrncated bladelets (at the distal or
Toolswerernadeondifferentkindsofblanls. proximal end). Lunates and trapezes are absent.

This study established t{ major tool The lithic assemblage is clearly Late Upper
classes were defined for the lithic tool6,pe-list of Paleolithic in character. Results from ongoing

INTRODUCTION

This study focuses primarily on the microliths
obtained from excavations at Ohizini Cave from
1990 to 1997 under the direction ofProfessor Igm
Yalgrnkaya, but other lithic remains were also
considered. The principal aims were to construct a
typeJist for the microliths, to describe their
typological and tecbnological features, and to
examine their distribution in the statigraphic
sequence.

Epi-Paleolithic finds are becoming
increasingly common in Turkey, particularly in the
southern and northwestern parts. Southeastern
Anatolia, as well, seems to be an inrportant region
for the Epi-Paleolithic period (Rosenberg 1992);
recent ongoing research (begun in 1998) should
yield firther data for this period (Tagkuan and
Kartal 1999).

Although there are Epi-Paleolithic
microlithic finds from cental and northem
Anatolia, assemblages were not available for
analysis and information was available only from
old publicatioru (Kansu 1944; Kansu and Ozansoy
res2>.
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excavations at nearby Karain B Cave are thus
important to understand the earlier periods of this
region.

unit II (Fig. 2): Unit II is found between
}.}I26 and 18 and is dated between 15,500 BP and
14,200 BP. Various kinds of microlitbs are
present. However, as in the fust unit, backed
bladelets are the most dominant elements. The
other inrportant microliths are retouched bladelets,
various kinds of narow micropoints, obliquely
truncated bladelets, obliquely truncated backed
bladelets, elongated and short scalene triangles,
various curved backed bladelets and
microgravettes. Lunates (from AH 23), tapezes
(from AH 26) and isosceles 6iangles (mostly from
AH 20) first appear in this unit.

unit III (Fig.3): Unit III is found berween
AH 17 and 9 and is dated between 13,200 BP and
12,000 BP. This unit marks the increasing
dominance of geometrics in the sequence. Lunates
are the most dominant elements among the
microliths. Isosceles triangles and various trapezes
are also significant. However, while narow
micropoints, backed bladelets, obliquely tnrncated
bladelets, short scalene triangles and retouched
bladelets are present, they are the most rare, in
contrast to the fust two archaeological units.

unit IV (Fig. 4): Unit IV includes the
uppermost layers of the cave (between AH 8 and
0), which contain a mixture of Epi-Paleolithic,
Protohistoric and Classical periods. Radiocarbon
dates obtained are between 10,000 BP and 7,900
BP. Intact Neolithic and./or Chalcolithic graves in
this unit - pits dug into the underlying Epi-
Paleolithic layers - account for the mixture of the
periods represented. In addition to the skeletons in
the burials and associated grave goods, artifacts
include lithics, some ornaments, groundstone,
ceramic pottery (whole or sherds) and polished
axes. Among the Epi-Paleolithic artifacts in this
mixed context, lunates are most dominant,
followed by isosceles triangles and tapezes. Short
scalene triangles and backed bladelets are also
present.

AI\ALYSIS OF THE N{ICROLITHS

Non-geometric microliths (n:1521) are dominant
in the entire lithic assemblage, with 737 geometric
microliths (Table l). The lower part of the
sequence is represented mainly by non-geometrics,
while the upper part is by geometrics. However,
both groups are present throughout the
stratigraphy.

Table 2 summarizes the total numbers and
percentages of the tools and the microburins in the

statigraphy. The distribution of the microliths in
the. sequence and their relative frequencies are
more clearly expressed in Figures 5 and 6, taking
into consideration the archaeological and
geological layers (AHs and GHs).

As seen in Figrues 5 and 6, non-geometric
microliths are dominant between the GH XII and
VI, conesponding in general to between the AH 33
and 18. These layers are dated to between
approximately 17,000 BP and 13-12,000 BP. The
dominance of geometric microliths begins with
GH V (or AH 17) and continues in the uppermost
layers. These layers are dated between 13-12,000
BP and 7,000 BP.

_ The total number of non-identifiable
broken microliths is 3,554 for the entire sequence.
These broken pieces are smaller than half of a
microlith and were not intensively studied as were
the unbroken microliths.

SOME GEI\TERAL FEATT'RES OF TIIE
MICROLITHS

Blank selection

The vast majority of microliths were produced on
bladelets (Table 3). Interestingly, all of the blade
blanks were used to produce geometric microliths.

Butt type

We distinguished 12 different kinds of butts (or
platforms) were identified (Table 4). Most were
prepared by retouch and/or taken by the
microburin technique or broken.

Retouch types

Five different categories of retouch qpe were
identified (Table 5). Semi-abrupt retouch is clearly
dominant.

Raw material color

Local radiolarite is the overwhelmingly dominant
raw material exploited at Oktizini Cave. Its color
varies, as reflected in the diversity of colors
observed in the microliths (Table 6).

Whole and fragmentary artifacts

1038 pieces of broken or fragmentary microliths
were identified. These microliths are not bigger
than 1/3 of an entire tool. Apart from size
measurements, all of these pieces were subject to
the same tecbnological and typological analyses as
whole tools. There are 1220 whole microliths,
which do not include any break except for some
micro-fractures.
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Cortex

Most of the microliths are non-cortical, with only
28 pieces with cortex.

Burning

75 microliths show traces of burning.

Microburin technique

It is significant that microburin technique scars
were observed on 100 pieces, all of which were
geometric microliths.

THE MICROLITH TYPE.LIST OF
Oruzimi cAVE

60 different types of microliths were defined based
on the Oktizini assemblages. Of these,44 types are
non-geometric, with l6 geometric. All are grouped
in the "J" and "K" categories (see below).

MICROBURINS

As mentioned above, 342 pieces resulting from the
microburin technique were identified. Excluding
unidentifiable broken pieces and Middle
Paleolithic tools, they account for 6.lYo of the total
toolkit (all layers combined). This technique is
observed throughout most of the stratigraphy.
Three different t)?es can be defined which are
related to this technique.

L. Microburin Technique (MT)
l. Microbwin (M)
2. Microburin krukowski (MK)
3. Piquant Triddre (PT).

As seen in Table 8 and Figure 10, use of the
microburin technique is more cornmon after GH
VIII, which is dated to approximately 14,500 years
BP. Microburrn lcrakowski is the most dominant
t1pe. Microburins and microburin krukowskies
were produced on the proximal or distal parts of
blades and bladelets. Double microburins are
absent.

Piquant triddres are rare.

The existence of the microburin technique is quite
rare in the lower layers. There are two possibilities
for this: First, this technique was possibly only
rarely used during earlier occupations. Secon4 the
excavated area is conparatively limited to the
upper layers in the cave (i.e., the upper layers have
been excavated over a greater surface than the
lower layers), resulting in greater representation of
the microburin technique in the upper layers. ln

my opinion, the first possibility seerns to be more
valid than the second, at least for the moment.

METHODOLOGY

The methodology employed for lithic analysis is
here briefly described. Data was recorded on hvo
different forms. The first described the general
features and information about the lithic
assernblage. All statistical data was recorded on
this form (called the "Lithic Assemblage Statistical
Format" (LASF)). The second form was used
specifically for the microliths (called "Microlith
Analysis Format" (MAF), one formper microlith.

According to the excavation system at
Oktizini Cave, archaeological horizons (or layers)
(hereafter uAH") were dug in artificial, horizontal,
l0 cm spits. The AH of the artifacts was used for
this study, but the GH was considered as well. The
geatest difficulty was the huge hole in the middle
of the cave, which was excavated by Professor
Kiikten in the 1950s (Kiikten 1959), both during
excavation and analysis of the assemblages. Data
obtained during the recent excavations, at the sides
and back ofthe cave, could not be correlated with
the data obtained by Ktikten in the center of the
cave. It would be remiss to base oru results only on
geological layers. Thus, it was decided to discuss
the results of this analysis in terms of both AH and
GH.

SOME SIGNIFICA}IT MICROLITHS
AND TIIEIR FEATTIRES

As mentioned above, 60 different microlith types
were identified in the typeJist. Here, due to space
limitations, only the most irportant microlith
types will be discussed in detail.

J. N o n-ge o metric M icrolith s

Retouched Bladelet (number 2) (Fig. ll:1,2):
46 whole pieces are present in the entire sequence.
Broken but identifred pieces have been grouped in
the "Retouched Bladelet Fragment" category. They
account for 3.024% of the non-geometric
microlitbs, 2.037% of all microliths, and 0.823%
of all tithic artifacts.

Retouched Bladelet Fragment (number l1):
There are 74 identifiable fragments of retouched
bladelets. They account for 4.8650/o of the non-
geometric microliths, 3.277% of all microliths, and
1.324% of all lithic artifacts (A-L categories).

Butt types, retouch 6rpes and size data are
summarized in Table 9. Size was not measured for
fragments although these pieces are inventoried for
the statigraphic distribution of retouched
bladelets. The total number of the whole and
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broken retouched bladelets is 120, constituting
5.314% of the entire lithic assemblage.

The distributions shown in Figures 12 and
13 are similar. Based on Figure 13, retouched
bladelets are mostly found in Unit II (AH 26 to
l8).

Backed Bladelet (number 13) (Fig. ll:3-10):
143 whole backed bladelets are present. Broken
backed bladelets grouped in the backed bladelet
fragment t1pe. They account for 9.401o/o of the
non-geometric microliths, 6.333oh of all
microliths, and 2.558% of all lithic artifacts (A-L
categories).

Backed Bladelet Fragment (number 26):
There are 500 backed bladelet fragments. They
account for 32.873% of the non-geometric
microliths, 22.143% of all microliths, and 8.946%
of all lithic artifacts (A-L categories).

Butt types, retouch qpes and size data are
summarized in Table 10. Most butts were prepared
by retouch. Cross sections are generally triangular
and tapeze shaped.

The total number of the whole and broken
backed bladelets is 643, constituting 42.3% of the
non-geometric microliths and 28.5% of all
microliths. Thus, this tlpe strongly affects the
values of the bars in the microlith graphics (see
Figures 5 and 6). Based on the distribution
illussated in Figure 15, it is clear that backed
bladelets mostly occur in Units I and II (AH 33 to
l8).

Microgravette Point (number 42)z (Fig.
16:4-6):36 microgrcvette points are present in the
sequence, 13 of them broken. Their distribution in
the sequence is shown in Figure 17. Most were
made on bladelets. All butts were prepared by
retouch. It is important to mention that there is a
techno-typological similarity between Tlpes 41
(micropoint with vental retouch on tip) and 42
(microgravette point), and possibly 33 (narrow
micropoint with lateral retouch on tip), of the type-
list. While these three gpes can be summarized in
one group, they are discussed separately here.
Microgravette points account for 2.3660/o of the
non-geometric microliths, 1.594o/o of all
microliths, and 0.644%o of all lithic artifacts (A-L
categories).

The microgravette point is one of the
tlpical microliths of Units I and II (AH 33 to 18)
(see Figures 17 -19). There is only one piece in
Unit IV, which must have been mixed from the

lower layers during the previous excavations made
by K6kten.

Narrow Micropoint with Lateral Retouch
on Tip (number 33) (Fig. 16:1,2): There are 45,

of which 26 are broken. They account for 2.958%o
of the non-geometric microliths, 1.992o/o of all
microliths, and 0.805% of all lithic artifacts (A-L
categories).

As can be seen in Figure 18, this type
occurs in Units I and II (AH 33 to l8). They were
primarily produced on bladelet blanks. Bases are
as wide as those of Type 41, although the tools are
generally smaller in size than Ty,pes 4l ar;ld 42.

Micropoint with Ventral Retouch on Tip
(number 41) (Fie. 16:3): There are 9l
micropoints of this t1pe, including 78 broken.
They account for 5.982%o of the non-geometic
microliths, 4.030% of all microliths, and 1.628%
of all lithic artifacts (A-L categories).

Tbis type mostly occrus in Unit II (AH 26
to 18) (see Fig. l9).

Narrow Micropoint (number 32) (Fig. 20:l-
8): There are 83 pieces, 23 found broken. They
account for 5.4560/o of the non-geometric
microliths, 3.675% of all microliths, and 1.485%
of all lithic artifacts (A-L categories).

This tlpe is particularly typical of Units II
and III (NI26 to 9). While it fust appears in Unit
I (AH 33 to 27), they become much more common
in Units II and III, as geometric microliths become
dominant (Fig. 2l). Variants of this q/pe are rare,
such as nzurow micropoints with basal tuncation.
There are only 6 broad micropoints with its
vanants.

Obliquely Truncated Bladelets (on distal
and/or proximal ends) (numbers 28 and 30)
(Fig. l6:10-12): Together, there are 78 tools ofthis
type. The generalized distribution of truncated
bladelets throughout most of the sequence may it
inpossible to detect possible shifu in their use
with respect to the four archaeological units
identified. Their total percentage is 3.453%o among
the microliths.

K. Geometrtc Miuoliths

Short Scalene Triangle (number 47) (Fig.
16:7,8): There are 60 in number, including ll
broken pieces. They account for 2.657Yo of the
geometric microliths, 2.6570/o of all microliths, and
1.079% of all lithic artifacts (A-L categories).

The distribution of this type is fairly
homogeneous throughout the sequence (F ig. 22).

Elongated Scalene Triangle (number 49)
(Fig. 16:9): There are 44 tools of this type,
including 14 broken pieces. They account for
5.970% of the geometric microliths,l.948oh of all
microliths, and,0.787oh of all lithic artifacts (A-L
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categories).
It should be enphasized that, while

geometrics are dominant in the upper layers and
non-geometrics in the lower layers, this geometric
type has a significant presence in the lower layers
of Okflzini Cave (Fig. 23). Their frequencies are
higher, particularly in Units I and II (AH 33 to 27),
than inUnits III and IV (AH l7-0).

Isosceles Triangle (number 50) 1rig. z+1:
There are 16l in number, including 33 broken
ones. They account for 21.845o/o of the geometric
microliths, 7.130o/o of all microliths, and 2.880%
of all lithic artifacts (A-L categories).

Isosceles 6iangles start to inuease in
frequency at the end of Unit II (beginnilg with AH
20) (Fig. 25). lt is the second most common
microlith fype in Units III and IV (AH 17 to 0),
after the lunate. While there is a significant
increase in AH 4, it should be remembered that
Unit IV (AH 8 to 0) is mixed.

Trapezes (Fig. 26): Five different variants of
tapezes were defined, as follows: atypical tapeze,
asymmetrical frapeze, tapeze A, tapeze B,
tapeze C (Fig. 26:9) and trapeze D (Fig. 26:10).
There are only three total for types C and D and
only 13 atypical tapezes. The dominant qpes are
asymmetrical tapezes and types A and B. Bipolar
retouched tapezes are absent,

Asymmetrical Trapeze (number 53) (Fig.
26:1,2): There are 30 of this t1pe, including 5
broken pieces. They account for 4.A70o/o of the
geometric microlitbs, 1.328% of all microliths, and
0.536% of all lithic artifacts (A-L categories).

Asymmetrical trapezes resemble the
tapeze A type technologically. They are found
mainly in Units III and IV (AH 17 to 0) (Fig.27).

Trapeze A (number 5a) (Fig. 26:3-5): There
are 50 tapezes of type A, including 8 broken
pieces. Its shape generally shows good syrffnetry.
They account for 6.784% of the geometric
microliths, 2.214% of all microliths, and 0.894%
of all lithic artifacts (A-L categories).

This type fust appears in Unit II (AH 26
to 18), but is more cornmon in Unit III (AH t7 to
e) (Fig.28).

Trapeze B (number 55) (Fig. 26:6-8):28 tools
were identified as tlpe B trapezes, including 6
broken. They accowrt for 3.799%o of the geometric
microliths, 1240% of all microliths, and 0.500%
of all lithic artifacts (A-L categories).

This tlpe of tapeze generally occrus in
Unit m (AH 17 to 9). As seen in Figure 29, they
appear at the end of Unit II. There are also a few
rare tJpe B tapezes in Unit IV. Based on analysis,

there seems to be a techno-typological connection
between this type of tapeze and obliquely double
tnrncated bladelets, but the type B tapeze is much
shorter. They may both belong to the same tool
type; however, for now, they are described
separately.

Lunate (number 59) (Fig. 30): This type is
quite significant in the Otcrizini sequence. There is
a total of 282 pieces, including 62 broken pieces.
They account for 38.263% of the geometric
microliths, 23.488% of all microliths, and 5.045%
of all lithic artifacts (A-L categories).

Lunates are the most tlpical microliths for
Units III and IV (AH 17 to 0), but they fust appear
(rare) in Unit II (AH 26 to 18) (Fig. 31). The
lunate may be considered a kind of a "fossil
director" of Units III and IV at Okiizini cave.

CONCLUSION

Due to its long sequence of human occupation
during the Epi-Paleolithic, Okiizini Cave is a very
important prehistoric site in Anatolia. It has
yielded signifrcant data about the nature ofthe Epi-
Paleolithic period in southwest Turkey. Research
at Epi-Paleolithic sites in the Marmara Region,
directed by Professor Mehmet Ozdo[an provides
data for northwest Trukey (Ozdopan 1985, 1986,
1988; Gatsov and Ozdo[an 1994). Excavation of
an Upper Paleolithic and Epi-Paleolithic sequence
at Karain B Cave, not far from Oktizini Cave, is
ongoing, under the direction of Professor Igrn
Yalgrnkaya (Yalgmkaya et aI. 1998; Yalgmkaya
and Otte 1999). The increase in active Epi-
Paleolithic fieldwork will make it possible to
undertake comparative studies in Anatolia.

The fust detailed typeJist for Anatolian
microlitbs was developed in this study. It is clear
that parts ofthis type-list, being based on the data
from Oktizini Cave, may be particular to this site,
although the general structure should be applicable
to other Epi-Paleolithic sites in Anatolia. Such a
tlpeJist was lacking in Anatolian research. It is
thus preferable to present the microlith typeJist
here in both Turkish and Englisb, which will also
facilitate the use of terminology. A similar type-
list has been developed for the macroliths by M.
Beray Kdsem (see Kiisern, this volume).

Geometric and non-geometric microliths
are found together throughout most of the
sequence, but the lower part (Units I and II) is
characterized by dominance of the non-geomehics
while the upper part (Units IU and IV) is
characterized by well developed geometics, such
as lunates, isosceles triangles and various kinds of
trapezes.

The existence of micropoints suggest that
the hunter-gatherers occupying Oldizini Cave
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probably used the bow and arrow.
A large number of the microliths were

broken (n=3554) (Kartal 1999:76). Several
hlpotheses could be put forward to explain such a
high frequency of broken tools: broken after
abandonment as a result of pressue of overlying
deposits, broken during tool production, broken
during use, etc. All of these hlpotheses may have
played a role.

In the type-list, there is a tlpe called a
"tansversal arrow head" (Type a3) (Fig. 20:13)
which belongs to periods following the Epi-
Paleolithic. Its origin and attribution are unknown.
A few such pieces were found in the cave, but
were out of context. They were produced on small
flakes. This tlpe is also observed in the Holocene
levels of Karain B Cave. In the uppermost layers,
Neolithic and/or Chalcolithic microliths were also
found.

Groundstone (e.g., saddle querns) first
appears during the Epi-Paleolithic. These hunter
gatherers may have collected and ground wild
cereals. One broken fragment of a sickle blade was
recovered in Unit IV. It would be very difficult to
conclude, with the limited data available, rhal iftgrt
is a Pre-Pottery Neolithic (PPN) period in the
upper layers ofthe cave.

The Holocene levels of this cave are
primarily represented by burials, not by
occupations (Kartal and Erek 1998). Human
activity at the cave may have been extemely rare
(perhaps seasonal or only used for burials) during
the Holocene. The thickness of the Holocene
deposit is 0.5 m while it is nearly 1.5 m thick at
Karain B Cave (Yalgrnkaya 1987:23\.

The aim of this research was to analyze
the technological and tlpological characteristics of
ttre Otiizini microliths in order to develop a type-
list which could be applied to other Epi-Paleolithic
sites in Anatolia. Subsequent research will focus
on the post-glacial period of Anatolia, at sites such
as Beldibi and Belbagr caves (southwest Anatolia),
which were excavated by Professor Enver Yagar
Bostancr. At this point, techno-tlpological and
stratigraphical features of the lithic assemblages of
these caves are still unclear. Nevertheless, the
results from OtCrizini and Karain B Caves
contribute to understanding of the chronological
sequences from the Middle Paleolithic to the Epi-
Paleolithic in southwestern Anatolia as well as the
larger questions of comparison with the
neighboring Levant and Balkan regions.
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Type Number Percent
Non-geometric

microliths
t52l 67%

Geometric microliths 737 33%
TOTAL 2258 l00o/"

Tvpe Number Percent
Macroliths 2989 53.s%

Non-geometric
microliths

1521 27.2%

Geometric microliths 737 t3.2%
Microburins 342 6. r%

TOTAL 5589 l00Yo

Table L Frequencies and percentages of microliths.

Table 3 , The numbers of the microlith blanks.

Table 2. Frequencies and percentages oftools and
microburins.

Table 4. Butt b/pes of the microliths.

BLANK NT]MBER
Bladelet 2041
Blade 214
Flake 2
Diverse
TOTAL 2258

BUTT TYPE NUMBER
(1) Broken 564
(2) Reduced and/or taken
(by retouch and/or microburin
technique)

1207

(3) Truncated 6 l
(4) Broken when knapping the
blank

r37

(5) Pointed butt 90
(6) Linear butt 85
(il Flat butt 98
(8) Cortical butt 7
(9) Burned 2
(10) Still visible but very small
because ofreducins

I

(l l) Dihedral butt 3
(12) Facetted butt J

TOTAL 2258

RETOUCH I\TJMBER
(l) Fine t92
(2) Semi-abrunt 1384
(3) Abrupt 513
(4) Bioolar t67
(5) Coverins 2
TOTAL 2258

COLOR NTJMBER
Brown 1064
Grav 6r3
Green 227
Cream r24
White 70
Beiqe 68
Yellow 48
Pturk 20
Pumle 13
Black 9
Red 2
TOTAL 2258

Table 5. Retouch tlpes of the microtiths. Table 6 Colors of the microliths.
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J. Non-Geometric Microliths (Turkisb - Ensllsh)
l. Krsmi dtizeltili dileicik Partiallv retouched bladelet ff is.. 7 :l
2. Diizeltili dilsicik Retouched bladelet G is.. 7 :21
3. iki kenan diizeltili dilgicik Retouched bladelet on both edees (Fie. 7:3)
4. Iki kenan diizeltili uclu dilsicik Pointed retouched bladelet on both edees (Fie. 7:4)
5. Ic viizde diizeltili dilsicik Inverse retouched bladelet (Fig. 7:5)
6. Drsbiikev budanmrs dtizeltili dileicik Convex truncated retouched bladelet (Fie. 7:6)
7. Tek kenan diizeltili srrth dileicik Retouched (on one edee) and backed bladelet (Fie. 7:7)
8. Almasrk diizeltili srth dilgicik Alternately retouched backed bladelet (Fie. 7:8)
9. Almasrk diizeltili cesitli srrth dilsicik Alternately retouched various backed bladelet(s) (Fie. 7:9)
10. Egik budannlq almatrk dtiaeltili srrth
dilsicik

Obliquely truncated, alternately retouched backed bladelet (Fig.
7: l0)

I l. Diizeltili dilsicik parcasr Retouched bladelet fragment (Fie. 7:11
12. Krsmi slrth dileicik Partially backed bladelet (Fie. 7 :12\
3. Srrth dileicik Backed bladelet (Fie. 7:13)
4. Cesitli srth dilsicik Various backed bladelet(s) (Fie. 7: I 4)
5. Iki ucu siwi kavisli srrth dileicik Double pointed curved backed bladelet (Fie. 7: I 5)
6. Krsmi kavisli srrth dileicik Partiallv curved backed bladelet (F is. 7: l6)
7. Kavisli srrth dileicik Curved backed bladelet Gie. 7: l7)
8. Kavisli srrth uclu dilgicik Curved backed pointed bladelet Gie. 7:1 8)
9. Dtiz srrth uclu dileicik Straisht backed pointed bladelet (Fig. 7: I 9)

20. Dibi diizeltili diiz srrth uclu dileicik Straieht backed oointed bladelet with basal retouch Gie. 7:20)
2l . Dibi incelt ilmig dtiz srrth uglu dilgicik Straight backed pointed bladelet with ventrally thinned base (Fig.

7:21\
22. Iki srrth dileicik Double backed bladelet (Fie.7:22\
23. Iki srrth uclu dileicik Double backed pointed bladelet Gie. 7:23)
24. EPik budanms srrtl dilsicik Obliquelv truncated backed bladelet (F ie. 7 :241
25. Dibi eEik budanmrs srrtlt dileicik Backed bladelet with obliouelv basal truncation (Fis..7:25)

26. Srrtlr dilgicik parcasr Backed bladelet fiasment (F is.. 7 :26\
27. Diiz budanmrs dileicik Straisht truncated bladelet (Fis,. 7:27\)
28. EEik budanms dileicik Obliouelv truncated bladelet (Fis. 7:28)
29. Icbiikev budanmrs dileicik Concave truncated bladelet (F is.. 7 :29\
30. Dibi eEik budanmrs dileicik Bladelet with obliquelv basal truncation (Fis. 8:30)
31. iki ucu e[ik budanms dileicik Obliquely double truncated bladelet (Fis. 8:3 I
32.Dar miko uc Narrow micropoint (Fis. 8:32)
33. Ucu diizeltili dar mikro uc Narrow micropoint with lateral retouch on tip (Fie. 8:33)
34. Dibi diizeltili dar miko uc Narrow micropoint with basal retouch (Fig. 8:34)
35. Dibi d0z budanmrs dar miko uc Narrow microooint with straieht basal truncation Gie. 8:35)
36. Dibi eEik budanmrs dar miko uc Narrow micropoint with obliouelv basal truncation (Fie. 8:36)
37. Genis mikro uc Broad micropoint (Fie. 8:37)
38. Dibi diizeltili genis mikro uc Broad micropoint with basal retouch (Fis. 8:38)
39. Dibi icbiikey budanmg genis miko ue Broad micropoint with concave basal truncation (Fie. 8:39)
40. Saph mikro u9 Tanged micropoint (with one and./or double shouldered) (Fig.

8:40)
41. Ucu ic yiizde (almasrk) diizeltili miko uc Micropoint with ventral retouch on tip (Fie. 8:41)
42. Mikroeravet uc Microgravette point (Fie. 8:42)
43. Keski aErzh ok ucu Transversal arrowhead (Fie. 8:43)
44. DiEer mikolitler Diverse microliths (Fis. 8:44)
45. Dikdrirtsen Rectanele (Fie. 8:45)
46. Atipik iiceen Atypical trianele (Fie. 8:46)
47. Krsa cesitkenar iicgen Short scalene triansle Gie. 8:47)
48. Crkmah krsa cesitkenar iicsen Proiected short scalene triangle (Fie. 8:48)
49, Uzun cesitkenar iiceen Eloneated scalene triansle (Fis. 8:49)
50. Ikizkenar 0ceen Isosceles trianele Gie. 8:50)
5l . Crkmah ikizkenar iicgen Proiected isosceles triansle (Fie. 8:5 I )
52. Atipik trapez Atwical trapeze Gis. 9:52)
53. Asimetrik trapez Asymmetric trapeze (Fie. 9:53)
54. Traoez A TraDeze A (Fie. 9:54)
55. Trapez B Trapeze B Gie. 9:55)
56.TnoezC Trapeze C (Fie. 9:56)
57. TraoezD Trapeze D Gie. 9:57)
58. Atipik vanrnay Atypical lunate and/or crescent (Fis. 9:58)
59. Yanmav Lunate and/or crescent Gis. 9:59)
60.Crkmah vanmav Proiected lunate and./or crescent (Fig. 9:60)

Table 7. Microlith type-list of Okuzini Cave. J: Non-geometric microliths.



Gcologlcd
Horlzon

/clft

M
Mlcroburln

MK
Microburln
krukowskl

PT
Piqu8trt
triCdre

0 l 8 I J 0
t 20 7 1

n l 3 16 0
III 0 J 0
Iv l 9 73

J 9 0
VI 20 42 4
VII l ) l 3
VIT t0 2 l A

x 0 7 0
x 0 I
XI 4 I 0
XT 2 0 0

TOTAL 122 205 l 5

RETOUCHED BLADELETS
Tvoes 2 end tl

Whole Frrsment
BUTT TYPES NTJMBER NIjMBER

54

Reduc€d ud/or rako (by retouch ed/or
miF hnrin fc.Snid',-\

whs knaDDins lhe bldk

Polnted 6
l- inar

Flel

corucal
TOTAL 46 74

RETOUCH TYPES NUMBER NUMBER
frn€ J ) 56
Smi abruDl

TOTAL 46 74

SIZE (Whole rrtlfacts ontv)
(n*46) Lensth (mm) Width (mm) Thickness (mm)

13.0 2.0 1 . 0
Mcan r7.7 4.8 7

l 0 - 5 3.5

Table 8. Dishibution of the microburin technique
by geological horizon.

Table 10. Butt types, retouch types, size for whole and
broken backed bladelets.

Table 9. Butt types, retouch types, size for whole and
broken retouched bladelets.

Table 11. Butt types, retouch types,
size for microgravette points.

BACKEDBLADELETS
T$mc l1 rnd 26

Wholc Fresment
BUTT TYPES NIIMBER NIIMBER
Brcka 3 5 1

Reduccd ad/or t*@ (by rctouch ud/or 64 7 5

wha kneDDins lhe blmk 34
r t d 20

Litrs 20
Flrt

Dihed.al

Corti€l

Bmed

TOTAL t43 5{X)

RETOUCH TYPES NIIMBRR NI IMRER
sdl a7 1t2
AbruDt 43 1 3 8

Bioolu 50

TOTAL 143 5{Xl

SIZE (TYhole ardfacts onh)
(n=143) Lensth (mm) Wldth (mm) Thlckness (mml

num 10.8 2.9 t . 2
Man 20.4 5 . 1

33.5 8 .8 5.5

MICROGRAVETTE POINTS

RETOUCH TYPES NUIIIBER

Semi abruot
AbruDt l'l
Binolr l 0
TOTAL 36

SIZD, lWholo rrtifectr

(n=23) Leneth (mm) Width (mm) Thickness (mm)

Minimum 20.3
Mean 30.8 2 .7
Muimm 43.0 7.0 4.0



NARROW MICROPOINTS WITH LATERAL RETOUCH ON TIP
Tvn€ 33
BUTT TYPES NTJMBER
Broken
Reduced and/or taken (by retouch and/or
microhurin technioue)

7a

Broken whm knmnins the blmk
Pointed
,mear 2

Flal
TOTAL 43

RETOUCH TYPES NUMBER
Semi abrot 30
AbruDt l l
Bipolar
TOTAL 43

SIZE (Wholc artifocts otrly)
(n=19) Lenllh (mm) Width (mm) Thickness (mm)

Minimum 19.7 3.5 1 .6
Mean 23.8 5.5 2.8
Maximum 28.5 6.8 3.8

MICROPOINT WTTH VENTRAL RETOUCH ON TIP
Tvm 4l

BUTT TYPES NIIMBNR
,roksn 39

Reduced andor taken (by rctouch and/or
mimhurin techniouel

48

Broken when knapping the blank
Pointed
Flat
'OTAL 9l

RETOUCH TYPES NUMBfR
Semi r 4 l
Abmt 29
BiDola 2 l
TOTAL 9l

SIZE (Wholc rrtifrcts otrlv)
{n=I Lensih /mn! Width (nn) Thickncss (mm)

Minimm 7 3.6 1 .7
Mean 22.4 5 .1 2.4
Maximum 39.0 6.6 J . J

NARROW MICROPOINT
Tvoc 32
BUTT TYPES NUMBER
Broken
Reduced andor taken (by retouch and/or
microburin technioue)

3E

Broken when knapoine the blank 9
Poinied
Linear )

l 5
Facetled
TOTAL 83

RETOUCH TYPES NUMBER
Semi abruot 74
AbruDt 6
Bimlar 3
TOTAL 83

Jlzl, lwDolc arnltcts onlvl
(n= Lensth (mm) Width (mm) Tbicknes (mm)

Minimm
'1.5 3.7 1.5

Mean 6.5 2.5
Maximum )1  < E.9 3.9

Table 12. Butt t)?es, retouch types,
size for narrow micropoints with lateral retouch on tip.

Table 14. Butt t),pes, retouch types, size for narrow
micropoints.

Table I6. Butt types, retouch types, size for elongated
scalene hiansles.

Table 13. Butt t)?es, retouch types, size for micropoints
with ventral retouch on tip.

Table I 5, Butt types, retouch types, size for short scalene
triangles.

Table 17. Butt t1ryes, retouch qpes, size for isosceles
triangles.

SHORT SCALENE IRIANGLE
TvocO

RETOUCH TYPES NI]MBER
Fine 4
Semi abruot 32
AbruDt
Bimlu 4
TOTAL 60

SIZE (Whole rrtifacts onlv)
{n- 49) Lcnsth (mm) Width (mm) Thickncss (mm)

Minimm t2.o
Mean 16.8 5.5 2 .1
Maximum 19.9 E.3 3.5

ELONGATED SCALENE TRIANGLE
Tvne 4O

RETOUCH TYPES NUMBER
Semi abruot l 9
AbruDt
Bipolar 4
TOTAL 44

SIZE (Whole artifrcts onlv)
(n= 30I Lcnqtt (rnm) Width (mm) Tbicknes (mm)

Minimm 20,o 4.5 1.3
Mear 24. l 5.7 2.5
Muimm 33.0 E.0 4.5

ISOSCELES TRIANGLE
Tvnc 5|l

RETOUCH TYPES NUMBER
Fine 6
sffii 99
Abrmt 42

olar t4
TAL t6 l

SIZE (Wholc ertifrctr oDlvl
{n- | 2t) Lcncth (nn) Width (nn) ThicknC3! (nm)

Minimm t0.0 3.0
Mean 16.8 6.2 2.7

num 29.O t0.4 3.6



ASYMMETRICAL TRAPEZE
Tvnc 53
RETOUCH TYPES NUMBER
Fine
Semi abmt l 7
Abrupt l 0
TOTAL 30

SIZE (Wholc rrtifrctr onlv)
(a= 2: Lenqth (mm) Width (mm) Thickness (mml

Minimm 12.5 4.5 t . 0
Mean 16.0 6.1 2 .1
Maxtmum 21 .0 9.6 J - l

-TRAPEZE 
TYPE A

Tvoc 54
RETOUCH TYPES NUMBER
Fine
Semi abruot 34
Abrupt l 5
TOTAL 50

SIZE (Wholc rrtifacts onlv)
(n- 42) Lenslh (mm) Width (mm) Thicknanr {nn

num 10.3 3.4 1.5
Mean 17.4 6 .1 ) )
Maximm 29.1 8.5

TRAPEZE TYPf, B
Tvnc 55
RETOUCH TYPES NUMBER
Fine 4
Semi ahmnt

Abrupt J

TOTAL 2A

SIZE (Whole rrtifac$ only)
h= 22\ Lcnsth /mm) Width (mm) Thickners /mm)

Mirumum 4.3
Mean t7.9 6.5
Maximum 26.7 8.8 3.5

Table 18. Butt types, retouch types,
size for asymmetrical trapezes.

Table 19, Butt t)?es, retouch types,
size for type A trapezes.

Table 20. Butt types, retouch types,
size for type B trapezes.

Table 21. Butt types, retouch t),pes,
size for lunates.

Figure f. The microlith t)?es and their values
in he archaeological layers ofunit I.

Figure 2. The microlith types and their values
in the archaeological layers ofunit IL

LUNATE
Tvoc 59

PES NUMBER
Fine 34
Semi abruDt t 5 l
AbruDt 69
Bipolar I E
TOTAL 242

SIZE (Whole rrtifacts onlv)
(n- 220) Lcnsth (mml Width (mm) Thicknesr (mm)

1lmum I  1 . 0 3.0 1.0
Mcm r7.3 5.6 2 .1
Maximm 25.0 8.8

TYPE AH 33 AH 32 A H  3 I AH 30 AH 29 AH 28 AH27

5 I
8

6
I J 6 5 6
l 4
l 5 I 2
l 6
l 8
l 9

23
5

25
26 7 l 7 7 t5
ZE
30

2
33 J I
4
4 l 2
42 4 z 6
4 2
46
47 z 4 z
49 ? 4
50 2

3
I

7 I

I

a

a

I

I

I
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Figure-4. The microlith types and their values
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Figure 11.
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Figure 25.
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Figure 27.
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Figure 29.
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Figure 28.
Distribution of type A trapezes by AH.

Figure 31,
Distribution of lunates by AH.

Figure 30.
Lunates.
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THE MACRoLTTHIC TNDUSTRy oF OxuziNi c.lvc

Beray Kiisem

Otuzi* Cave is considered to be one of the most
important sites in Anatolia in order to defrne the
Epipaleolithic period in terms of the macrolithic
tools of the lithic industry. In this paper we attempt
to develop a tlpological approach to classify the
macrolithic tools in the lithic industries of Ottizini
Cave.

Microliths, which comprise almost half of
all the tools that were found in the Near East. are
commonly atfributed to the Epipaleolithic period
(Leroi-Gourhan 1992:546). Although this
approach yielded much technological and
typological data about microliths, it left many
things to be desired in terms of macrolithic tools.
Considering the quantity and the variety of
macrolithic tools (e.g., varieties of endscrapers) in
Epipaleolithic industries, this is a substantial
lacuna. This lack, and the absence of proper
systematic records for the Epipaleolithic period in
Anatolia, we believe that macrolithic tools deserve
a full fledged examination as much as their
microlithic counterparts. In order to provide a
typological method such research, 3054
macrolithic tools and retouched macrolithic pieces
were selected from the Ottizini Cave excavations
between 1990-1997. In terms of methodology,
although based on earlier techniques and
methodological approaches, unique definitions and
terminology were required for the Ottizini
macroliths, which have specific characteristics.
Endscrapers, truncated pieces, backed blades can
be given as examples for pieces that have special
characteristics.

A type list was constructed as a result of
the examination of 3054 macrolithic tools and
pieces. This list is consisted of 143 types and sub-
types under 16 categories as well as an undefined
group (8.2% of the total) of retouched macrolithic
tools (see Type List).

Before discussing the types and their
definitions, it is first necessary to explain
methodological definitions and concepts in detail.
While this paper does not address moqphometric
research on the technological aspects of Okiizini
lithic industry (but see L6otard and L6pez Bay6n,
this volume), we can still refer to small-scale
flaking reduction. This small-scale flaking

phenomenon, which is evidently the result of
employing local radiolarite as the main raw
material, is indicated by the presence of abundant
lithic production waste. Except for the crested
blades, which have an average length of 7-8
centimeters, core measurements are generally quite
small. Cores were generally prepared before
detaching flaking products obtained from narrow
and flat radiolarite blocks. There are also some
pieces that carmot be classified, which are
supposedly haphazardly broken during the
prepapercentagen process. These are generally thin
types that are morphologically between flake and
blade forms. These products, which were also used
as blanks of macrolithic tools, as reduction by-
products.

On the other hand, the presence of blades
that have an average length of around 3
centimeters, makes it difficult to differentiate them
from bladelets. In order to separate blade and
bladelet blanks, width has also been used: thin
blanks that have a length of 30 mm and width less
than l0 mm are considered to be bladelets. Blanks
that have a length more than 30 mm and width
more than l0 mm are considered to be blades.

CONCEPTS AND DESCRIPTIONS
RELATING TO TYPES AIID SUB-TYPES

A. ENDSCRAPERS

Endscrapers that were common in the
Epipaleolithic period were defined, classified and
named by many researchers (see Br6zillon, l97l:-
230; Bordes, 1961:31; Burkitt, 1963: 781' Gourhan,
1968: 276). We have used three main criteria in
order to classify the endscrapers from Ottizini
Cave into types and subqpes. These are:

-Blank size (micro endscraper,
endscrapers on blade and flake, short end
scrapers, small endscrapers, transversal
endscrapers)
-Blank type (on blade, flake and core
tablet, core or core like endscrapers)
-Endscraper front form and other
characteristics (nosed, ogival, rounded or
semi rounded endscrapers and end-
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scrapers on lateral edge, proximal end and
double endscrapers.
Using these main criteria, lnany subtJpeS

were identified. Even though there are many tools
that have multiple endscraper characteristics, we
tried to classiff them according to the most
dominant.

While it is commonly believed that one
should diagnose a few main morphological and
functional groups in order to come up with a
successful typology for tools (Otte, 1991:129),
many different morphological variables exist. By
following this method we decided to develop new
terminology in addition to the conventional one for
endscrapers at Oktizini, to describe all of the
morphological variability. The first one of these,
without considepercentagen of the double
endscrapers, is that some of the endscrapers have
only one working edge on their blanks and their
fronts are made on the proximal end of the blanks.
Endscrapers termed "endscrapers on proximal end"
can be confrrsed with "caminade" endscrapers (see
P.-Y. Demars, P. Laurent, 1989: 38-39). There are
many important differences between these two
tlpes such as size, retouch form and type of blanks
used.

The second type of endscrapers are those
which have working edges on the left or right
lateral edge of the blank. As in the example of
"small endscraper on lateral edge", they were
added to the other subtypes since they were fairly
rare.

As stated above, some of the definitions,
concepts and terminology which are used for
Olirizini macrolithic tool types have different
special ua6 rrnique characteristics. Accordingly,
for endscrapers, the following general definition
has been adopted:

Endscrapers.' The tools can be made on
flakes, blades, waste products, cores and core
tablets. They have a round or semi-round
projecting front which is mostly formed by scaled,
semi-abrupt and sometimes abrupt and/or
continuous bladelet retouch on one ofthe ends of
the blanlq or both ends in the case of double
endscrapers.

In this frameworlg the subtlpes and
terminology of Onizini Cave endscrapers are as
follows:

I. ENDSCRAPERS ON FLAKE (L'> 30mm)

l) Enfucraper on Flake: Endscraper made on
flakes longer than 30 mm (fig. 1, nol).

2') Endscraper on Retouched Flake: Endscrapers

on flakes which are longer than 30 mm and having
their one or more edge, vental or dorsal face,
co,nlinuously or partly retouched. (fig. 1, n"2).

3) Rounded or Semi-Rounded Endscraper on
Flakc: Endscraper rounded or semi- rounded made
on flakes. Their length is longer than 30 mm and
often has a front formed by retouching all edges
(fig. 1, n"3).

4) Fan-Shaped Endscraper on Flake: Endscrapers
whether retouched or not, narrowing down from
both edges are made significant fan- shaped front
(fig. l, n'4).

5) Carinated Endscraper on Flake: Endscrapers
having length more than 30 mnr, with form in
profile like an inverted carinate, and with front
often with bladelet retouch or sometimes
surrounded by scaled retouch (fig. l, n'5).

6) Endscraper on Lateral Edge of Flake:
Endscrapers, having a blank length more than 30
mm made on flakes which have front part made on
left or right edge (or both lateral edges) (fie. l,
n'6).

II. ENDSCRAPERS ON BLADE (L> 30 mm)

7) Endscrapers on Distal End of Blade:
Endscrapers, having length more than 30 mrq
made on distal end of blade, including crested or
plungingblades (fig. l, n"7).

8) Endscraper on Distal End ofRetouched Blade:
Endscrapers made on blades which have retouch
on one or both lateral edges on the ventral or
dorsal face (including crested and plunging blades)
and their length is more than 30 mm (fig. l, n"8).

9) Ogival Endscraper on Distal End of Blade:
Endscrapers made on distal end of blade. Their
front part has a " broken bow" form and their
length is more than 30 mm (fig. l, no9).

l0) Carinated Endscraper on Distal End of Blade:
Endscrapers made on blades longer than 30 mm
(including crested and plunging blades). Their
front is often bladelet retouched, sometimes
stepped scaled, formed by abrupt or semi-abrupt
scaled retouch scaled. Their form resembles an
inverted rosta-carinate from the profile and they
have thick fronts (fig. 1, n'l0).

III. SHORT ENDSCRAPERS (20<L 30 mm)

11) Short Endscraper on Flal@: Endscrapers made
on flakes which have a length between 20-30 mm
(fig. l, n'll).
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12) Short Endscraper on Distal End of Blade:
Endscrapers made on distal end ofblade (including
crested or plunging blades), and have length
between 20-30 mm (fig. l, no12).

13) Short Endscraper on Core Tablet: Endscrapers
made on core tablets and have length between 20-
30 mm (fig. 1, n'I3).

14) Carinated Short Endscraper: Endscrapers
(including crested or plunging blades) which are
made on blade and flake. Their form in profile is
like an inverted carinate (fig. 1, n'14).

15) Short Endscraper with Denticulate Front:
Endscrapers made on flakes, which have a length
between 20-30 mm Their front is projected as
semi-circle with denticulate retouch (fig. l, n"l5).

16) Short Endscraper on Lateral Edge:
Endscrapers with blank length between 20-30 mm.
Their working edge is made on of the left or right
lateral edge (fig. 2, n'1).

17) Short Endscraper on Ventral Face:
Endscrapers, which have a working edge made on
flake, blade or on vental face ofthese pieces and
having length between 20-30 mm (fig. 2, n"2).
Where the front is made on one of the edges, the
length is taken with respect to the axis of the tool.

18) Handled Short Endscraper: Endscrapers with
length between 20-30 mm. The left or right lateral
edge or bilateral edges are narrowed down with
retouch to give a handle form (fig. 2,no3).

19) Rounded or Semi-Rounded Short Endscraper:
Endscrapers made on flakes and have length
between 20-30 mm. They have a rounded or semi-
rounded form and a front and their edge is almost
entirely retouched (frg. 2, n' 4).

ry. SMALL ENDSCRAPERS (iO<L 20
mm.)

20) Small Endscraper: Length is between 10-20
rrurt. Often considered as a waste product
sometimes rrade on broken pieces of a flake or a
blade (fig. 2, noi). Where the front is made on one
of the lateral edges, length is measured with
respect to the axis of the tool.

2l\ Small Endscraper on Flalce: Endscrapers made
on small flakes and have length between 10-20
mrn (fig. 2, no6).

22) Small Endscraper on Distal End of Blade:
Endscrapers made on distal end ofblade and have
length between 10-20 mn (fig. 2, n'7).

23) Small Endscraper on Core Tablet: Endscrapers
made on core tablets and have length between l0-
20 mm (fig. 2, n'8).

24\ Small Carinated Endscraper: Small
endscrapers having a length between 10-20 mm.
Their form in profile is like a rostra-carinate (fig.
2rn"9\.

25) Small Endscraper on Lateral Edge: Smzll
endscrapers, which have a working edge on the left
or right lateral edge of a flake, blade or waste
product, having a blank length between 10-20 mm
(fig. 2, n"l0).

26) Rounded or Semi-Rounded Small Endscraper:
Rounded or semi-rounded small endscrapers made
on flakes with length between 10-20 mm. They
have a ftont formed by retouch on almost all
edges. (fig. 2, n'l 1).

V. MICRO ENDSCRAPERS (1<L 10 mm.)

27) Micro Endscraper: Very small endscrapers
made on waste products, which have length
between 1-10 mm (fig.2,n"12).

28) Micro Endscraper on Proximal End: Yery
small endscrapers having a length between l-10
mrn Their working edge is made on proximal end
ofthin blade (fig. 2, n'I3).

29) Rounded or Semi-Rounded Micro Endscraper:
Rounded or semi-rounded micro endscrapers
having length between l-10 mrn Retouching on
almost all edges (fig.2, n'14) forms their front.

VI. TRANSVERSAL ENDSCRAPERS
(w->L)

30) Transversal Endscraper: Transversal
endscrapers, which have a length between 18-27
mm and a width behveen 30-33 mm (frg. 2, n'15).

Vtr. ENDSCRAPERS ON PROXIMAL END

3l) Enilscraper on Proximal End of Flake:
Endscrapers having a working edge, which is made
on proximal end of a flake (fig. 2,n"16).

32) Endscraper on Proximal End of Blade:
Endscrapers having a working edge, which is made
on proximal end of blade (covering crested and
plunging blades as well) (frg.2, n'17).

33) Endscraper on Proximal End of Core Tablet:
Endscrapers, which have a working edge made on

'W: 
Width
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proxirnal end ofa core tablet (fig. 2, n'l8).

34) Carinated Endscraper on Proximal End:
Endscrapers having a working edge, which is made
on proximal end of blank and seen like a over
tumed rosta-carinate from profile (fig. 2, n"l9).

35) Ogival Endscraper on Proximal End:
Endscrapers having a working edge made on
proximal end of blank in a "broken bow" form (fig.
2,n"20).

36) Endscraper on Proximal End: Endscrapers
having a working edge made on proximal end of
broken pieces of flakes or blades, or waste
products (frg. 2, n'21).

VIII. NOSED ENDSCRAPERS

37) Thick Nosed Endscraper: Thick endscrapers
formed by projecting front with one or two notches
made on left or right edges, or on both edges of
front (fig. 2,n"22).

38) Thick Nosed Endscraper on Lateral Edge:
Thick nosed endscrapers made on left edge of a
flake. The definition for type 37 is valid here as
well (fig. 2,n"23).

39) Thin Nosed Endscraper: Thin endscrapers
formed by projecting front with one or two
notches, made on left or right edges or on both
edges offront (frg. 2, n"24).

IX. DOUBLE ENDSCRAPERS

40) Double Endscraper: Endscrapers made on
blade, flake or waste product and core tablet which
often have two opposite working edges (fig. 2,
no25).

4l) Carinated Double Endscraper: Endscrapers
always having two opposite working edges that are
made on flake or blade which is like a over ttuned
rosta carinate in profile (fig. 2, no26).

X. CORE or CORE LIKE ENDSCRAPERS

42) Core or CoreJike Endserapen Probably, this
is a bladelet core or a core fragment, which was
used as a scraper. They are a core or core fragment
in the form ofthick endscrapers and edges oftheir
striking platform are formed with scaled or
bladelet retouch. They can be a core or core
fragment used as an endscraper because of their
proper forms (fig. 2,no27\.

XI. ATYPICAL ENDSCRAPERS

43) Atypical Endscraper: Endscrapers on flake,

blade or waste product, which have a front
retouched inegularly.

B. DENTICTTLATED TOOLS

Denticulated tools.' These are rnade by retouched
or unretouched serial notches on the edges of
flakes, blades, waste products, cores, core pieces
and debris. Denticulated tools tbat are generally
found in Lower or Middle Paleolithic lithic
industies (Bordes, 196l:36) can also be observed
in large quantities among tne dhizini macrolitbs.

In the classification of denticulates we
considered:

-Notchwidth;
-Location of denticulation (vental or

dorsal face ofblank).

With respect to measurement of notch
width of small serial notches, we formed three
subtypes: rnacro, micro and mixed. With respect to
altemate and inverse retouch, two subtlpes were
determined: altemate and inversely denticulated
tools. Therefore, we can identiS subtlpes of
denticulate tools as follows:

44) Micro Denticulated: Denticulated tools with
notch width less than 5mm. (fig. 2,no28).

45\ Macro Denticulated: Denticulated tools with
notch width more than 5mrn (fig. 2,n"29).

46) Mixed Denticulated: Tools, which have notch
width less or more than 5mm. They include both
dimensional notches (frg. 2, n30).

47) Alternate Denticulated: Tools, formed by
making denticulates on one or more edges of both
ventral and dorsal face of the same blank (fig. 2,
n"3l).

48) Inverse Denticulated: Denticulated tools,
formed by making denticulates on one or more
edges ofvental face (fig. 3, nol).

C. NOTCIIED TOOLS

Notched tools: They are made on one of the edges
of the flake, blade, bladele! waste product or
debris often by retouch or sometimes by a strike.
These tools have concave edges.

Most of the notch tools that lve
determined in Oktizini Cave is in convex form and
made on one or more edges of a piece with
continuously small retouch.

In classification of these we considered:
-Notchwidth;
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-Notchform;
-Location of notch (ventral or dorsal face

ofblank).

Notch width is specified as the longest
length between two edges at the largest angle level
of the notch. Three subtypes were defined: micro,
small and large notched.

Notch form creates additional sub-t1pes:
in addition to multi notched, altemate notched and
inverse notched tools, there are also adjacent
notched tools, which comes with this form
difference. The identification of subqpes, which
we defined with respect to the criteria mentioned
above are as follows:

49) Micro Notched: Tools made on blade or
bladelet, which have a notch width less than or
equal to 5 mm (fig. 3, no2).

50) Small Notched: Tools made on flake, blade,
bladelet and debris, which have a notch width
between 5-10 mm and the notch is often made with
retouch or sometimes with one struck (fig. 3, no3).

5l) Large Notched: Tools made on flake, blade
and debris, which have a notch large greater than
or equal to 10 mm and the notch is often made
with retouch or sometimes with one strike (fig. 3,
n'4).

52) Adjacent Notched: Tools with adjacent notches
formed by retouch on the same edge (fig. 3, no5).

53) Mukiple Notched: The tools in this category
were formed by a series of isolated notches made
on the same or different edges of the flake, blade
or bladelet (fig. 3, n'6).

54) Alternate Notched: Tools formed by one or
more notches on the edges of both vental and
dorsal face ofa flake or a blade.

55) Inverse Notched: The notch, made on one of
the edges ofven$al face ofa flake, blade, bladelet
or a waste product often with retouch or sometimes
by a single impact (fig. 3, n"7).

D. TRUNCATED PIECES

The truncated pieces that were found at Otr:izini
are classified under four headings, based on the
tuncated edge or edges. The form ofthe processed
edge is also considered and tools are defined with
respect to these two criteria as in the case of
"convex truncation from distal end".

Some of these pieces differ from those
which are tnrncated on the distal and proximal end
or botb, as they are abruptly retouched for

narrowing, but not for shortening. These pieces are
truncated from the left or right lateral edges of the
blank or both distal ends and edges as could be
seen in the example. Therefore tnrncation is
defined as forms gained by shortening or
nanowing down one or more edges of a flake,
blade, bladelet or a waste product with abrupt
retouch, often from distal or proximal ends and
sometimes from a lateral edge. With this approact5
the subtlpes determined for truncated pieces and
their definitions axe as follows:

I. TRUNCATED PIECES ON DISTAL END

56) Straight Truncated: Forms that were gained by
shortening the distal end of a flake, blade or
bladelet with abrupt retouch to give a staight
shape (fig. 3, no8).

57) Concave Truncated: Forms that were gained
by shortening the distal end of a flake, blade or a
waste product with abrupt retouch to give a
concave shape (fig. 3, no9).

58) Convex Truncated: Forms that were gained by
shortening the distal end of a blade with abrupt
retouch to give a convex shape (fig. 3, n'l l).

59) Oblique-Conccve Truncated: Forms that were
gained by shortening the distal end of a flake, or a
blade with abrupt retouch and providing a slant to
the left or right edge, to give a concave shape (fig.
3, no12).

60) Oblique-Straight Truncated: Forms, that were
gained by shortening the distal end of a flake,
blade or a bladelet with abrupt retouch, to give a
slanted and a staight shape with respect to the left
or right edge (fig. 3, nol3).

II. TRTINCATED PIECES ON PROXIMAL
END

6l) Straight Truncated: Forms that were gained by
shortening the proximal end of a blade or a
bladelet where butt was found with abrupt retouch
to give a staight shape.

62) Concave Truncated: Forms tlat were gained
by shortening the proximal end of a flake or a
blade with abrupt retouch to give a concave shape.

63) Oblique-Concave Truncated: Forus, that were
gained by shortening the proximal end of a blade
with abrupt retouch to give a shape which is
concave and oblique towards the left or right edge
(fig. 3, n"l0).

64) Oblique-Straight Truncated: Forms, that were
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gained by shortening the proximal end of a blade
with abrupt retouch to give a shape, which is
straight and oblique towards the left or right edge
(fig.3, n'14).

trI. TRUNCATED PMCES ON LATERAL
EDGE

65) Straight Truncated: The forrn, that was gained
by nanowing down the left edge of a waste
product with respect to butt, abruptly retouched to
give a sftaight shape (fig. 3, n'15).

66) Concave Truncated: Forms that were gained
by narrowing down the left or right edge of a flake
with abrupt retouch to give a concave shape (fig. 3,
n"l6).

rV. MULTIPLE TRUNCATED PTECES ON
DIFFERENT EDGES

67) Double Concave Truncated: Forms that were
gained by shortening the distal and proximal ends
of a blade with abrupt retouch to give a concave
shape (fig. 3, n'l7).

68) Oblique-Straight Trancated: Forms that were
gained by shodening distal and proximal ends of a
blade with semi-abrupt retouch to give an oblique
and a staight shape.

69) Straight-Concave Truncated: The tools show a
straight distal end and a concave lateral edge.
Their form is achieved by abrupt retouch in order
to reduce the width of the blank and shorten the
length ofthe blank (fig. 3, nol8).

70) Double Straight and Concave Truncated: This
is the form gained by narrowing doum the right
edge of a blade with abrupt retouch to give a
concave shape and shortening the proximal and
distal ends with abrupt retouch to give a sbaight
shape (fig. 3, nol9).

E. RETOUCIIED BLADES

Several retouched blades found among the
macroliths of Otiizini Cave are classified
according to the criteria given below:

-retouched edge (retolched on one edge,
retouched on both edges);

-retouched on blank face (inversely
retouched altemately retouched);

-fonn given by retouch (pointed,
articulated).

Where the criteria are observed together
on a piece, the tool is named to indicate the
existing attributes (Such as pointed blade

altemately retouched). Therefore we can identify
the retouched blades as pointed or unpointed
pieces which are straight, inversely or alternately
retouched or one or more edge, often scaled,
sometimes abrupt, semi-abrupt, parallel or semi-
parallel shaped with padly or conpletely retouch.

The subtypes of retouched blades are
identified as follows:

7l) Partly Retouched on One Edge: Padly
retouched blades, which are retouched often,
scaled, sometimes abrupt or semi-abrupt on one of
the edges (fig. 3, n"20).

72) Completely Retouched Along on One Edge:
Cornpletely retouched blades, which are retouched
often, scaled, sometimes abrupt or semi-abrupt on
one ofthe edges (fig. 3, no2l).

73) Partly Retouched on Both Edges: Blades partly
retouched often as scaled sometimes abrupt or
semi-abrupt on both edges (fig. 3, no22).

74) Completely Retouched on Both Edges: Blade
completely retouched, on both edges scaled
retouch.

75) Partly and Completely Retouched on Dffirent
Edges: Retouched blades which are retouched
partly on one edge, conpletely on the other as
scaled or abrupt scaled (fig. 3,no23).

76) Inversely Retouched: Retouched blades, which
are retouched as scaled or semi-abrupt, conpletely
or partly on venhal face of one of the edges or
both ofthe edges (fig. 3,n"24).

77) Alternately Retouched: Retouched blades
which are retouched partly or cornpletely both on
dorsal face of an edge and ventral face of the other
as scaled, abrupt or semi-abrupt scaled or parallel
(fig. 4, n"l).

78) Retouched Pointed Blade: Pointed blades,
which are partly or conpletely scaled or abrupt on
one ofthe edges or on both edges narrowing down
the distal or proximal end (fig. 4, n"2).

79) Altemately Retouched Pointed Blade: Pointed
blade which is retouched as scaled or abrupt scaled
on vental face of an edge and dorsal face of
another edge, corrpletely or partly, nanowing
down projects distal end (fig. 4, n"3).

80) Articulated Blade: Tools formed by nanowing
down the medial part of a blade with retouch
scaled or abnrpt scaled" on both edges, on vental
or dorsal faces, or alternately (fig. 4, no4).
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F. RETOUCHED FLAKES

Retouched flakes are identified differently from
retouched blades, taking into account the
retouched edge (on one edge, on both edges) and
blank face (inversely retouched, altemately
retouched).

Retouched flakes: The flakes are
retouched often scaled, abrupt or semi-abrupt,
inversely or altemately on dorsal, vental or face of
one or more edge. The subtypes determined and
identified are given below as follows:

8l) Partly Retouched on One Edge: T\e flakes,
which are partly retouched often, scaled,
sometimes abrupt on one of its edges.

82) Completely Retouched Along on One Edge:
The flakes, which are conpletely retouched often
scaled, sometimes abrupt scaled or semi-abrupt on
one of its edges (fig. 4, no5).

83) Partly Retouched on Both Edges: Partly
retouched flakes often scaled, sometimes abrupt,
on both edges.

84) Completely Retouched Along on Both Edges:
Flakes conpletely retouched scaled on both edges.

85\ Alternately Retouched: Partly or completely
retouched flakes scaled, abrupt or semi-abrupt on
dorsal face of one edge and ventral face of the
other edge.

86) Inversely Retouched: Partly or conpletely
retouched fakes scaled or semi-abrupt on vental
face ofone edge or on both edges.

G. BACKED BLADES

BackBd blade: T\e forms gained by abrupt retouch
to give a back shape, often on one or more edge of
thin blades. In classiffing these blades, the form
given by retouch is considered. In these case three
subtlpes are determined as given below:

87\ Backed Blade: The pieces formed by partly or
corrpletely retouch on one or two edges of a blade
to give a staight-backed shape (fig.4, n'6).

88) Cumed Backed Pointed Blade: The pieces
formed by abrupt retouch projecs the distal or
proximal end of an edge of a blade to grve curved
back shape (fig. 4, n'7).

89) "Lunate" Shaped Backed Blade: The pieces
formed by abrupt retouch projects both ends of an
edge of a blade to give a "lunate" formed back (fig.
4, no8).

II. BURINS

Burins are tools formed by the burin blow
technique, often made by two opposite facets on
flake, blade, core, core fragment or debris and they
are described as facet tools.

In classification of Ohizini burins we
considered the criteria given below:

-circumference line of truncation
(oblique, concave, convex truncation on burin)

-position of facet with respect to
longitudinal axis ( on butt, double, venfral
face, dihedral staight, offset dihedral
burin)

In certain cases, there is a determinant notch, break
or retouch (e.g., beaked, arched burin). In others,
different attributes are found together (e.g., mixed
multiple burin).

90) Burin on Oblique Truncation: Taking a blow
from one of the edges of an oblique truncated
blade, which is parallel to the longitudinal axis
(frg.4, no9), forms the tool.

9l) Burin on Concave Truncation: Taking a blow
from one of the edges of a concave truncated
blade, which is parallel to the longitudinal axis
(fig. 4, no10), forms the tool.

92) Burin on Convex Truncation: Taking a blow
from one ofthe edges ofa convex truncated blade,
which is parallel to the longitudinal axis (fig. 4,
nol l), forms the tool.

93\ Burin, Dihedral: A burin made by opposite
facets forming an angle, which can be divided into
equal parts by the longitudinal axis ofthe artifact.

94) Burin, Ofset Dihedral: A burin made by
opposite facets which from an inclined edge from
the longitudi'''al axis of the artifact (fig. 4, n"l2).

95\ Beaked Burin: Dihedral burin with rounded
flaking on one side intemrpted by retouch or a
notch. The working edge is like a panot beak (fig.
4, nol3).

96) Arched Burin: A dihedral burin, which is
rounded flaking on one side, intemrpted by retouch
or a break (fig. 4, n"l4).

97) Burin, Core-Like: A dihedral burin, which is
made by joining several burin blow of on the strike
platform or a natural pan of a core or a core
fracture (fig.4, n"l5).

98) Burin, Plan:Bwtnmade by one or more facets
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on the vental face ofa flake or blade (fig. 4, nol6).

99) Burin on Butt: Burin made by joining one or
more facets with utilizing the natural form of a
blade or flake butt (frg. 5, n'1).

100) Double Burin: An angled buin made on flake
or blade with more than one working edge (fig. 5,
n"2).

l0l) Mixed Multiple Burin: The burin has two
working edges, which are opposite to each other.
One of the edges is dihedral and the other is on
convex truncation (fig. 5, n"3).

I. BORERS

Borers: Tools found on a blank are pointed
bilaterally often with abrupt or semi-abrupt or
sometimes with alternately retouch as double or
single shouldered, staight, oblique or short or
long. Although there is a small amount of quantity
ofborers in hand they are different in variety.

In classification of borers the length of
boring point, the position of boring point on a
blank and form of the point is taken in
considepercentagen. Tools are identified as
follows:

102) Typical Borer: Double shouldered and
pointed tools which are formed by narrowing
bilaterally with abrupt retouch on distal or
proximal end of a blade on the longitudinal axis
(fig. 5, n"4).

103) Micro Borer: Very sharp alrd ting point
formed by single or double shoulders (fig. 5, n'5).
This tool is mostly formed by scaled or abrupt
scaled and sometimes altenrate retouch on one or
both of the edges. The form of the projecting point
can be oblique or straight.

104) Double Borer: Borers tuving two sharp
points on blank (fig. 5, no6).

105\ Angle Borer: Borer that has point found along
on one ofthe edges ofblank (fig. 5, n"8).

106) Slant Pointed Borer: Double shouldered
borer, found on distal end ofa blade. Its edges are
retouched scaled and abrupt form both sides to
project the point, which is inclined with respect to
longitudinal axis (frg. 5, no9).

I07) Thorn Shaped Borer: Borer has a form
different from a tlpical one and looks like a rose
thom(fig.5, n?).

J. DO{IBLE TOOLS

Double tools: Two different tool tlpes are found
on the same blank. Double tools are nanred
according to the tlpes present. For exanryle, a tool
having an endscraper and a burin on a blank is
narned as "endscraper-burin" (fig. 5, nol6). For this
reason, it is unnecessary to define each item here.

IC TRIPLE TOOLS

Triple tools: Tools found on a blank as three
different tlpes together in combination. Triple
tools are named according to the tlpes found on
therr" For exanple a tool having an endscraper, a
denticulate and a notch on a blank is named as
"endscraper-denticulate-notched" (frg. 5, nol1).
Agarn, specific definitions are not given here.

L. BEAKED TOOLS

130) Beaked lool: Tools rnade on flakes or debris.
They have a short, thick and sharp point which is
projected by two adjacent notches on the same
edge (frg. 5, nol5).

M. RACLETTES

l3l) Raclette: Tools retouched scaled, abrupt or
semi-abrupt sometimes alternately, on one or more
edges found on thin flakes and waste products (fig.
5, nol3).

N. POINTS

132) Point: Retouched bilaterally with acute angle form
the point of a blade, narow, sharp, thin point is
projected towards the distal end of a blank with abrupt
or semi-abrupt retouch (fig. 5, n' l2).

O. MIDDLE PALEOLITHIC TOOL
TYPES

Most of the tools in this category display the
typical characteristics of Middle Paleolithic tool
kits. They are identical to Mousterian lithic
assemblages of Karain Cave (fig. 5, n"14, 20).
These observations suggest the following
hlpothesis: The inhabitants of OHizini Cave may
have visited the neighboring caves and brought
back some of the abandoned Mousterian tools to
Ofrjzini during the Epipaleolithic. The definition
and description of these tools will not be given
here (for this and identifications see Yalgrnkay4
1989:29-36).

P. VARIED PIECES

l4l) Retouched Plunging Piece: A conplete

260



plunging piece is taken from a core and its trvo
lateral edges have scaled retouch (fig. 5, n"l9).
142) Retouched Cores or Core Fragments: Corcs
or core fragments that one or the edges formed by
continuous and regular scaled retouch (fig. 5,
n"l8).
143) Endscraper Fronts: They are broken
endscraper fronts and therefore could not be placed
in any ofthe sub-types (fig. 5, nol0).
144) Unidentified Retouched Pieces:
Unidentifiable retouched pieces. Most are
fractured patinated or burned pieces.

RESULTS

The aim of this study was to analyze the
macrolithic tool industry of Onizni Cave. At fust,
each single piece was assigned to a specific tool
category and, therefore, primary classification was
made and a tlpe list was established. The next step
was to calculate the proportion of each tool type
among the entire industry. Next, existing material
was revised and some of the tools were eliminated'
and excluded from the sample in order to reduce
the effects of biasing factors resulting from the
archaeological context and recovery methods. The
spatial distibution of the selected artifacts was
done. In this section, analysis of the types and
discussion of the results will be presented.

The cores and core pieces classified under
"varied pieces" have only 16 examples among the
macrolithic tools. Particular retouch type only used
in production of these pieces is completely
different than core prepapercentagen retouch and
endscraper production retouch. Determination of
the production sftategy for these particular pieces
can only be made by a detailed techno-typological
study of the entire lithic industry (see L6otard and
L6pez Bay 6n, this volume).

In this study, "plunging pieces" are
represented by a single specimen. Although there
are plunging pieces chipped in the same way
among the waste products, indicating technological
features, the major characteristic discriminating
this artifact is its forrq which was produced by
partial retouch on lateral edges.

Broken endscraper fronts are represented
by 151 exanples. Most of the pieces are broken
from the medial part of their distal end. Therefore,
they are not classified in any sub-type of

'Excavations were conducted by quarter squares (50x50 cm).
Arbitrary horizontal archeological levels (AH), l0 cm in
thickness, were excavated. Excavation in perfectty horizontal or
planimetric spits in sloping stratigraphy created problems in
keeping geological layers (GH) distinct. Physical bariers such
as concreted surfaces, rock blocks, ctc., also caused many
problems. Therefore, it was inevitable that two or mone
geological levels were mixed in an AH. These mixed AHs were
excluded to reduce the biasing factors in sanpling the
macroliths according to 0re excavation areas.

endscrapers. Although they were classified as a
separate group in the type list, they were analyzed
together with endscrapers in the statistics.

In our study, the presence of rare Middle
Paleolithic tools in Ot'tizini lithic assemblages is
confirmed. The total number is 13 tools, including
12 sidescrapers and one point.

Some of the sidescrapers display the
typical characteristics of Karain Cave Mousterien
and are in their original forms. However, we were
able to identiS secondary utilization of Middle
Paleolithic tools from neighboring sites near
Olilizini Cave. Two of the specimens were made
on blanks displaying the typical characteristics of
Middle Paleolithic industries. A mixed-
denticulated tool (fig. 5, n'17) and a notched-
denticulated tool were both made on Levallois
flakes and resharpened by secondary retouch.
Thus, we assume that Olirizini inhabitants may
have visited neighboring sites repeatedly, brought
these tools back to the camp and re-used them as
blanks or for other purposes as well.

Beaked tools (n:3), points (n:6), triple
tools (n:12), backed blades (n:22), burins (n:23),
raclettes (n:2$ and borers (n:35) were found in
very small quantities among the macrolithic tools
of Onizini Cave (see Graph. I). While the beaked
tools, points and raclettes do not include any sub-
types, the triple tools, backed blades, burins and
borers show varieties and include subtlpes.

Double tools constitute l0% (n:294) of
all macroliths (see Graph. I). Most of the double
tools, which are classified under 17 sub-types,
were made on blades. The most dominant sub-t1pe
among these is denticulated-retouched blade
(20.75%). Endscraper-denticulated (12.93%),
notched-denticulated (12.59%) and truncated-
retouched blades (11.90%) can also be mentioned.

Retouched flakes constitute 4% (n:109)
of all macrolithic tools (see Graph. I) and are
represented in 6 sub-types. Most of the tools have
scaled retouch and have an average length of 29.9
mrq width of 24.3 mm and thickness of 7.3 mrn'.
Among these, there are other sub-types, such as
flakes having partial retouch on one edge (n:21),
having alternate retouch (n=19) and having
retouch along the conplete edge (n:17).

Truncated pieces constitute 4Yo of all
macrolithic tools (see Graph. I). Atthough they are
rare, they are diverse. There are 117 truncated
pieces and 89% of these (n:104) were made on
blades. Most of the pieces were truncated from
distal and proximal ends.

Notched tools constitute 4% (n:lll) of
all macrolithic qpes and they have 7 sub-t1pes
(see Graph. I). Notched tools are further grouped

'Average dimensions of the tools are given only for complete
pieces.

26r



into three different categories according to their
notch widths. Micro-notched tools have an average
notch width of 4.5 mm; small-notched tools an
average width of 6.75 mm and large-notched tools
with a notch width of 12.5 mrn Notched tools
were mostly made on blades (72%) nd 600/o of
them are broken. Typological analysis have shown
that the basic stategy in the notched-tool
production was retouching since 86.490/o (n=96) of
the notches bear retouch.

Denticulated-tools constitute 12%
(n:369) of all macroliths (see Graph. I). This type
is one of the most common among Ohizini
macroliths after endscrapers and retouched-blades.
They are classified under 5 sub-t1pes. However,
76 denticulated-tools (20.600/") were not classified
as to sub-tJpe as more then half of them are
broken. The majority of denticulated-tools were
made on blades (76%; n:280) and the degree of
fragmentation among all denticulated-tools is quite
highGa.74%). Micro-denticulated tool is the most
frequent sub-type with a percentage of 43.63%.
This sub-t1pe is followed by mixed-denticulated
tool (16.260/0) and macro-denticulated tool
(l | .92%) re spectively.

Retouched blades are another common
tool type after endscrapers with a percentage of
17% (li515). They are represented by l0 sub-
types (see Graph. I). As in the case of denticulated-
tools, a great number of the retouched blades
(48.74o/o; n=251) could not be placed into any of
the sub-types due to their being broken. The
degree of fragmentation is relatively high among
retouched blades as well (72.62%). The complete
pieces have an average length of 42.2 mn\ width
of 15.2 mm and thickness of 5.7 mm. Retouched
blades with partial retouch on one edge (17.28%)
and with alternate retouch (13.40%) are the most
common sub-qpes.

Endscrapers are the most significant tool
class because of their high quantity and variety.
Their percentage is the highest (37%o; n=1127) of
all macrolithic tools and retouched pieces (see
Graph. I). Endscrapers are classified under 1l
different groups and then branched into 43 sub-
t1pes. The cardinal criterion in their classification
is "dimension". We obtained significant results
after the spatial distribution of the 6 groups, which
were previously classifred by different criteria.
Before discussing these results, some
morphological features of the endscrapers and their
subqpes will be presented.

Endscrapers on proximal end and
endscrapers on lateral edge are defined on the basis
of differences in their forms (i.e. endscraper on
lateral edge ofa flake, small endscraper on lateral
edge, short endscraper on lateral edge and thick
nosed endscraper on lateral edge) and they are
quite clear. The form ofthe endscrapers on lateral

edge (n=22\ do not fit well with the general
definition since they were made on the left or right
lateral edge of a blank. Although their front part
was not made on the edge opposing the butt of the
blank, it is apparent that these tools are
endscrapers.

Endscrapers on proximal end are
represented by 140 tools and make up the fourth
largest group among the ll groups. Endscrapers
on proximal end differ from caminade
(caroinated?) endscrapers because of their blank
types. In confrast to caminade endscrapers, which
are exclusively made on blades, endscrapers on
proximal end are also made on flakes, core tablets
and waste products. There is no sign of any
retouch such as denticulation or truncation retouch
indicating the repeated usage of its edges, apart
from the endscraper front. Although these tools are
believed to be original types of Oktizini, they
should be examined in detail and compared with
other sites.

The average dimensions for these groups
are given in Table l. Short endscrapers occur with
the highest percentage (24o/o; rr230) among all
endscrapers. This group is followed by endscrapers
on blades with a percentage of 23%o (n:223) and
small endscrapers with a percentage of 2lYo
(n=-207).

Front forms and retouch types of the
endscrapers were analyzed in order to understand
whether the type of retouch affects the form of the
endscraper front. This analysis yielded the
following results: 36%o (n=284) of these tools are
thin-asymmetric; 27.94% of them are thin-
symmetric; 19.10% of them are thick-asymmetric
and 16.53% of them are thick-symmetic.
Endscrapers having thin-asymmehic and thin-
symmetric fronts are of scaled retouch with a
remarkably high percentage (85%). Also, given all
the endscrapers, retouch type of the fronts were
scaled with a percentage of 64.33%. However,
thick-symmetric and thick-asymmetric
endscrapers have fronts formed by other retouch
types. The percentage of the abrupt, semi-abrupt,
step scaled or bladelet retouch are relatively higher
than the percentage of scaled retouch among these
forms. This s 'ggests that the tlpe of retouch does
not directly affect the form of the endscraper front.
However, the tlpe of blank is a very significant
factor affecting the form and thickness of the
endscraper front. Blades are the primary blank
sonrce for the endscrapers (39%; n440). The
degree of fragmentation is highest (n-2a! among
blades as blanks and the most commonly occurring
breakage pattern is the proximal part (n=228). This
pattern suggests that these tools might have been
fixed in handles. Semenov points out that "...fixing
in a handle was necessary probably only for very
small examples made on short blades..."
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(Semenov, 1964:88). Considering the dimensions
of the blade blanls in our sample, blades having an
average length of 27 wr can be considered to be
short. Therefore, it is possible that these tools were
hafted and used in this way.

The main goal of our study was to
understand the general tlpological and
technological aspects of the Epipaleolithic period
in this particular area of south-west Anatolia
through the analysis of the macrolithic industries
of Oktizini Cave. Therefore, spatial distribution of
the different types and sub-types is very significant
in order to determine the possible culnual
similarities and/or differences tbroughout the
statigraphic sequence of the cave. Selection of
some units and elimination of some biased units
has decreased the size of our sarple. Our sample
was originally corrprised of 3054 artifacts and
subsequently reduced to 2915 (4.76%) after this
sanpling stategy. However, this reduction does
not affect the results and the general trend of our
sarrple.

In order to observe the spatial disbibution
and the densrty of the tools, fust, the distibution
of all categories as a single unit according to
archaeological horizons is presented. This is
followed by the spatial distribution of all
categories according to geological horizons (see
Graphs II and III). Finally, we will present oux
results and interpretations in the frame of tlree
arbitrary archaeological units that were created.

Archaeological Unit I. Between AH 8 and
0. This conesponds to GH II to 0. gta 6sting for
these levels are 10000 BP and 7900 BP.

All of the macrolithic tools are
represented in this nnit except for the beaked tool
and plunging piece. The most frequent t5pes are
endscrapers, retouched blades, denticulated tools
and double tools. Among these t1pes, the most
frequently represented sub-types are endscrapers
on flakes, alternately retouched blades, micro
denticulated tools and tnrncated-retouched blades.
The average dimensions of all tool types will be
given separately for each archaeological unit in
order to examine the possible size differences in
the industry through the sequence. Thus, we also
expect to get information about the tecbnological
tend during the Epipaleolithic period in Olirizini
Cave. The average dimensions ofendscrapers and
retouched blades for the archaeological unit I is as
follows: For endscrapers average length is 21 mrn,
width is 18 mm and thickness is 7 mm; for
retouched blades average length is 40 mrn, width is
17 mm and thickness is 6 mrn On the horizontal
plane, including archaeological and geological
units, tools are concentrated in the excavation
areas of uA' and t'B" sections and "Mtt area
(burial) (see Graphs II and IU).

Archaeological Unit 1L Between Nl 22
and AH 9. It corresponds to GH Vru to U.
According to Ct4 dating, it conprises a long period
between 12000 BP and 14000-15000 BP.

Endscrapers are again the most frequent
tool Spes in this unit. This tool tlpe is followed by
retouched blades, denticulated tools and double
tools. Sub-t1pes of these most frequent tlpes are
endscrapers on distal end of blades, partly
retouched blades on one edge, micro denticulated
and denticulated -retouched blades. Average
dimensions of endscrapers and retouched blades
are as follows: for endscrapers average length is 23
mrr! average width is 18 mm and thickness is 7
mm; for retouched blades average length is 43
mn! average width is 15 mm and thickness is 5
nun On the horizontal plane, tools are
concentated in the excavation areas of "A", "B",
'N', *MKu and "D" sections (see Graphs II and
IID.

Archaeological Unit 11L Between ALI 23
and AH32. It corresponds to GH XII to VIII.
According to Cr4 dating, it is dated between 14000
BP and 16500-17000 BP.

It is obviously seen that from AH 23 on,
retouched blades are overwhelmingly more
represented than the endscrapers. The most
frequent tool tlpes of this unit are retouched
blades, endscrapers, denticulated tools and double
tools. Blades having partial retouch on one edge,
endscrapers on distal end of blades, micro
denticulated and notched-denticulate tools are the
dominant sub-types of these t1pes. Beaked tools,
triple tools, plunging pieces and Middle
Paleolithic-type tools are not represented in this
archaeological unit. Morphometic analysis
indicates that the length of the endscrapers
increases dramatically from 23 mm to 30 mm (7
mm difference) and the width increases from 18
mm to 20 mm (2 mm difference). However, the
average dimensions of retouched blades remains
unchanged. On the horizontal plane, macrolithic
tools are concentated in the excavation areas of
"A" section and "sounding" (see Graphs II and III).

CONCLUSION

The most significant result obtained through the
analysis of macrolithic tools of Onizini Cave is
that there is a clear technological shift between the
upper and lower part ofthe stratigraphic sequence.
This shift can be better understood given the Cra
dates and variations of macrolithic tool types. In
addition, the data collected through measurements
ofendscrapers and retouched blades, which are the
most frequent tool tlpes in the entire excavation
area, clearly supports this idea. The gradual
increase of the dimensions of endscrapers and
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retouched blades through the sequence is another
supporting factor. In archaeological unit II, the
interrelations of short endscrapers, small
endscrapers, endscrapers on flakes and endscrapers
on blades. which are classified based on their
lengths, show a typological shift from upper levels
to lower levels. For exarrple, short and small
endscrapers found between AH 8 and AH 15 are
more frequent than longer endscrapers on blades.
However, in the same levels, the number of small
endscrapers decreases as the number of short
endscrapers increases. In other words, their
relation is in the form of indirect percentage. If one
looks at the levels between AH 15 and ALI 23,
while the number of endscrapers on distal end of
blades increases sharply in the levels AH 15 on,
the number of the small and short endscrapers
decreases. As the decrease in the number of the
small endscrapers continues up to AH 23, the
number ofendscrapers on distal end ofblades and
short endscrapers increases between AH 18 and
AH 23 (see Graph. IV). On the other hand, while
the sub-types of endscrapers on proximal end
(which we have suggested could be special types
of Oktizini Cave) are especially intensive in
archaeological unit II, they completely disappear
in archaeological unit III considering their
proportional distribution. Diversity of the
macrolithic tool types decrease, especially from
AH 27 (GH IX-X[I); some of the types disappear
completely. This increases the probability of the
introduction of a new period with its own
technological and morphological features from this
level on.

As excavations of this site are ongoing, it
is difficult to find out all the answers to these
questions. Also, other sites must be found and
excavated in order to understand the Epipaleolithic
culture in this particular area.
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TYPE LIST FOR THE MACROLITMC
TOOL NIDUSTRY OF THE OXUZiM

CAVE

endscrapers
denticulated tools
notched tools
truncated pieces
retouched blades
retouched flakes
backed blades
burins
borers
double tools
triple tools
beaked tools
raclettes
points
Middle Paleolithic tools
varied pieces

A. ENDSCRAPERS

I.ENDSCRAPERS ON FLAKE (D30 mm)
l) Endscraper on flake
2) Endscraper on retouched blade
3) Rounded or semi-rounded endscraper on
flake
4) Fan-shaped endscraper on flake
5) Carinated endscraper on flake
6) Endscraper on lateral edge offlake

II. END-SCRAPERS ON BLADE (L<30 mm)
7) Endscraper on distal end ofblade
8) Endscraper on distal end ofretouched blade
9) Ogival endscraper on distal end ofblade
10) Carinated endscraper on distal end ofblade

III. SHORT END-SCRAPERS (20<L 30 mrn)
I 1) Short endscraper on flake
12) Short endscraper on distal end ofblade
l3) Short endscraper on core tablet
14) Carinated short endscraper
l5) Short endscraper with denticulate front
16) Short endscraper on lateral edge
17) Short endscraper on vental face
18) Handled short endscraper
19) Rounded or semi-rounded short endscraper

IV. SMALL END-SCRAPERS (10<L 20 mm.)
20) Small endscraper
21) Small endscraper on flake
22) Small endscraper on distal end ofblade
23) Small endscraper on core tablet
24) Carinated small endscraper
25) Small endscraper on lateral edge
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25) Small endscraper on lateral edge
26) Rounded or semi-rounded small endscraper

V. MICRO END-SCRAPERS (l<L l0mrn)
27) Micro endscraper
28) Micro endscraper on proximal end
29) Rounded or semi-rounded micro
endscraper

vL TRANSVERSAL END-SCRAPERS (W>LD
30) Transversal endscraper

VII, END.SCRAPERS ON PROXIMAL END
3 1) Endscraper on proximal end offlake
32) Endscraper on proximal end ofblade
33) Endscraper on proximal end ofcore tablet
34) Carinated endscraper on proximal end
35) Ogival endscraper on proximal end
36) Endscraper on proximal end

VIII. NOSED END-SCRAPERS
37) Thick nosed endscraper
38) Thick nosed endscraper on lateral edge
39) Thin nosed endscraper

IX. DOUBLE END.SCRAPERS
40) Double endscraper
4l) Carinated double endscraper

X. CORE OR CORE-LIKE END.SCRAPERS
42) Core or core-like endscraper

XI- ATYPICAL END-SCRAPERS
43) Atypical endscraper

B. DENTICULATED TOOLS
44) Micro denticulated
45) Macro denticulated
46) Mixed denticulated
47) Altemate denticulated
48) Inverse denticulated

C. NOTCHED TOOLS
49) Micro notched
50) Small notched
5l) Macro notched
52) United notched
53) Multiple notched
54) Alternate notched
55) lnverse notched

D. TRUNCATED PIECES

I. TRUNCATED PIECES ON DISTAL END
56) Straight fruncated
57) Concave truncated
58) Convex truncated
59) Oblique-concave truncated

60) Oblique-straight truncated
II. TRUNCATED PIECES ONPROXIMAL END

6l) Straight fruncated
62) Concave truncated
63) Oblique-concave truncated
64) Oblique-straight runcated

III. TRUNCATED PIECES ON LATERAL
EDGE

65) Straight truncated
66) Concave truncated

IV. MULTIPLE TRUNCATED PIECES ON
DIFFERENTEDGES

67) Double concave truncated
68) Oblique-staight truncated
69) Snaight-concave truncated
70) Double straight and concave truncated

E, RETOUCHED BLADES
7l) Partly retouched on one edge
72) Completely retouched along on one edge
73) Partly retouched on both edges
74) Conpletely retouched along on both edges
75) Partly and conrpletely retouched on
different edges
76) Inversely retouched blade
77) Alternately retouched blade
78) Retouched pointed blade
79) Alternately retouched, pointed blade
80) Articulated blade

F. RETOUCHED FLAKES
8l) Partly retouched on one edge
82) Completely retouched along on one edge
83) Partly retouched on both edges
84) Conpletely retouched along on both edges
8 5) Alternately retouched
86) Inversely retouched

G. BACKED BLADES
87) Backed blade
88) Curved backed pointed blade
89) "Lunate" shaped backed blade

H. BURINS
90) Burin on oblique truncated
91) Burin on concave truncated
92) Burin on convex truncated
93) Burin, dihedral
94) Burnr, offset dihedral
95) Beaked burin
96) Arched burin
97) BurirL core-like
98) Buria plan
99) Burin on butt
100) Double buin
l0l) Mixed multiple burin
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Average Dimensions Lensth (mm) Width (mm) Thickness fmm)
Endscraper on flake 36 29.1 9.7
Endscraper on blade 36.9 l 7 . l 6.6
Short endscraper 24.8 2A 6.8
Small endscraper t6.2 l 6 f . J

Micro endscraoer 9.4 12.2 3.5
Transversal endscraoer 20 29.4 6.6

I. BORERS
102) Typical borer
103) Micro borer
104) Double borer
105) Angle borer
106) Slant pointed borer
107) Torn shaped borer

J. DOUBLE TOOLS
108) Endscrapers - tnrncated
109) Endscrapers - notched
I l0) Endscrapers - burin
I I l) Endscrapers - denticulated
I l2) Endscrapers - side-scraper
I 13) Endscrapers - borer
I 14) Truncated- notched
I 15) Truncated- denticulated
116) Truncated- retouched flake
117) Truncated- retouched blade
I 18) Denticulated- notched
I l9) Denticulated- retouched blade
120) Denticulated- retouched flake
l2l) Notched- burin
122) Notched-retouched flake
123) Notched- retouched blade
124) Burin- retouched blade

K. TRIPLE TOOLS
125) Endscraper - denticulated- notches
126) Endscraper - denticulated- borer

127) Endscraper - denticulated- truncated
I 28) denticulated- notched- truncated
129) Notched- denticulated- retouched blade

L. BEAKED TOOLS
130) Beaked tool

M. RACLETTES
13l) Raclette

N. POINTS
132) Point

O. MIDDLE PALEOLITHIC TOOLS
133) Single straight side-scraper
134) Single convex side-scraper
135) Transverse convex side-scraper
I 36) Transverse straight side-scraper
137) Quina type hansverse side-scraper
138) Offset side-scraper, right
139) Offset side-scraper, left
140) Mousterian point on Levallois flake

P. VARIED PIECES
141) Retouched plunging piece
142) Retouched core or core fragment
143) Endscraper fronts
144) Unidentified retouched pieces

Table 1. Average Dimensions of Endsoapers.
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Graphic 1. Distribution ratio of the types.

Graphic 2. Spatial distribution of the macrolithic tools.

Graphic 3. Spatial distribution of the macrolithic tools.
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DETERMINATION OF SOURCES OF RAW MATERIALS:
RESULTS OF A FIELD SURVEY IN THE BURIIAN RIVER

VALLEY (REGION OF ANTALYA, TURKEY)

Maciej Pawlikowski

INTRODUCTION

In 1993, field survey continued in the area near
Otiizini and Karain caves. Exploration focused on
sediments of the Burhan river that flows in the
valley of Termessos (Fig. 1). The Burhan river is
seasonal and conducts waters only in winter and
spring. Sediments frlling up the valley were tested
in three profiles (Fig. l).

Outcrop I

This profile represents old sediments of the Burhan
river, present in the form of terraces (Fig. 2). The
terraces are built of two t)?es of sediments. The
upper part is composed of fine pebbles (gravels)
mixed with terra rossa redeposited from the
limestone massif bordering the valley. The bottom
of the profile is composed of coarse, well-rounded
pebbles up to 1.0 m in diameter

The statigraphy of the sediments suggests
that the upper part is Holocene and the lower part
Pleistocene. Both types of sediments contain
limestone pebbles (about 85%) and rounded
fragments of various radiolarites (up to l5%).

All types of radiolarite observed have also
been observed at Karain and Oktizini caves.

Outcrop 2

This outcrop is located 5 km up from site I vis-i-
vis Termessos (Fig. l). The Burhan river valley
sediments are here cut in four generations of river.
terraces (Fig. 3). The younger, upper terraces are
conposed of a mixture of small rounded limestone
and radiolarite pebbles and redeposited terra rossa.
The lower sediments are represented by coarse
river gravels up to 1.5 m in size. Petographic
analyses of these sediments showed that they are
conposed of limestones and various radiolarites.

The upper, reddish sediments contain rare,
chipped artifacts in various states of preservation.
Some are in secondary position but others are local
and only slightly moved from their original place.

Outcrop 3

This site is located at the place where a small
stream meets the Burhan river (Fig. 4). Four
generations of river teraces are conposed of
gravels mixed with terra rossa. The deepest part of
the valley is filled up with coarse limestone and
radiolarite gravels. Chipped irrplements have been
forud on the surface of terraces II and III
(Holocene?).

CONCLUSIONS

l. Field survey showed that sediments of the
Burhan river contain plenty of radiolarite pebbles.
Most of them have also been found in the lithic
assemblages of Oktizid and Karain caves. River,
during the tansport selected rocky material, so, in
the sediments one can only find siliceous material
of best quality for chipping.

2. The beds of the Burhan river contain an
admixture of chipped irrplements. Part of this
material is present in secondary position and was
eroded from sites present in the valley. Some
artifacts are probably in situ. This suggests the
presence of open-air sites on tenaces along the
Burhan river. Determination of these sites should
be done in funue fieldwork.

3. The relationship between the radiolarites of the
Goksu river to lithic material found at Okiizini and
Karain caves shows clear procurement of raw
material from the sediments of this river.
Additionally, one can observe a process of
selection of the most beautiful radiolarites for tool
production.

4. Observations made on the terraces of the Burhan
river, particularly the size of transported gravels,
suggest that during the Pleistocene the amount and
force of the river waters were much higher than
during the Holocene. This phenomenon confirms
observations from sediments at Okiizini cave
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which indicate that, in the tested area, the end of
the Pleistocene was much wetter than during the
Holocene.

Figure.l. Localization of the Burhan river valley. l-3:
tested outcrops. Marked field: area containing chipped

radiolarites.

0 6 n

Figure L schematic cross-section of sediments filling
up the valley at outcrop 2 (vis-i-vis Termessos).

Figure 2. Profile of outcrop l. H: Holocene terraces
composed of redeposited terra rossa mixed with
limestone and radiolarite gravels, P: Pleistocene,

containing big rounded limestone and black radiolarite
blocks.

Figure 4. Ury of the Burhan river terraces at outcrop
3, at the confluence of a small stream with the Burhan

river.
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LA GROTTE O'OXUZiNi: L'INDUSTRIE OSSEUSE

Isrn Yalgrnkaya, Marcel Otte, A. Levent Atici et Beray Kdsem

INTRODUCTION

L'industrie osseuse recueillie A Okfizini pr6sente peu de
variet6 technologique et typologique: essentiellement les
poingons sont largement repr6sent6s, suivis par les
couteaux sur omoplates. Les d6comptes stratigraphiques
des cinq cat6gories principales - poingons, couteaux sur
omoplates, pointes, spatules et autres t)?es - sont
indiquees i la figure 1. Les diff6rents t)?es d'ossements
utilis6s comme supports sont indiqu6s i la figure 2.

Les disproportions num6riques entre les cinq
cat6gories sont li6es d I'extension des zones fouill6es
variables selon I'altitude. Dans les couches inf6rieures
(GH IX-XID, les pidces sont moins abondantes ou m€me
absentes. Ceci peut 6tre attribu6 soit d la r6duction de la
fouille, soit ir la raret6 de I'industrie osseuse pendant les
plus anciennes 6tapes de l'Epipal6olithique i Ohuini. Les
couches IV et VII sont sp6cialement riches en mat6riel,
par I'importance de la masse pr6sent6e par ces deux
formations g6ologiques.

POINCONS (voir Figures 3 et 4)

Les poingons sont repr6sent6s dans toute la sdquence
selon des proportions differentes, mais surtout concentr6s
dans la formation VI. La s6quence 6pi-paldolithique
contient 45 exemplaires dont 7 seulement sont complets.
Les 6l6ments osseux utilises sont m6tacarpe, m6tatarse,
ulna, tibia, c6te, bois de cervid6 et dent (Figs 7.1 et7.7).
En dehors d'une dent et d'une c6te. ce sont surtout les os
longs utilis6s dans le fagonnement. La plupart viennent de
chdvres et de moutons, certains de sanglier et de daim.

La morphologie et la fabrication se distinguent en
quatre cat6gories:

Type I poingons avec fragments d'6piphyse d la
base. L'os est fendu par percussion tout au long
de I'axe longitudinal. Puis, le fagonnage modifie
conplitement le volume du support par raclage
et polissage conservant une demi-6piphyse.
Type 2a le fragment de diaphyse partiellement
ou compldtement tavaill6, puis poli. Les sfries
paralldles et longitudinales monfrent les modes
de fagonnement, par usure dans I'axe de I'os.
Type 2b seules les ext6mit6s naturelles
pointues dues i la cassure furent fransform6es en
poingon, de section arrondie.
Type 3 les formes naturelles des ossements
furent utilis6es pour tansformer la pidce en
poingon: 2 ulnas proximales, I c6te, I racine

d'incisive. Toutes sont transform6es en poingons
par de l6gdres modifications.

Pendant toute la s6quence, les modes de
fabrication restent constants.

Dans les couches protohistoriques, 13 pidces
furent d6couvertes, dont 6 sont completes. Il n'y a que
deux ou trois pidces qui viennent waiment de ces couches;
les autres sont le r6sultat des m6langes s6dimentaires
pendant la creusement des s6pultures.

Une forme particulidre est li6e aux phases
protohistoriques. Elle a 6t6 faite sur un tibia de ruminant,
d6coup6 et poli sur toute la p6riph6rie. La moiti6 distale
de la diaphyse fut utilis6e: la demi-circonference fut
pr6serv€e ; le reste tut poli jusqu'd la pointe (Fig. 5).

COUTEAUX ST'R OMOPLATES

Tous ces outils sont assez fragment6s. Dans la majorit6 la
fosse gl6noide avec un tiers de la partie proximale de
I'outil, surtout le bord caudal sont pr6serv6s. Bien que la
fragmentation si intense nous emp€che de distinguer la
forme compldte de I'outil sur la m6me pidce, grAce aux
fragments disponibles, cornme la partie distale d'un
exemple et la partie m6siale conserv6e sur d'autre, nous
pouvons n6anmoins reconstituer graphiquement sa forme
et d6duire le mode de sa fabrication.

La morphologie contient probablement deux
types: le couteau i dos et le "couteau i moissonner", fait
de deux branches convergentes (Fig. 6). Dans la
fabrication des couteaux i dos, on peut distinguer deux
phases:

Phase I Les saillies osseuses des omoplates
sont racl6s de telle sorte que la largeur soit
r6duite afin de donner une forme en couteau.
Phase 2 Les bords distaux furent modifi6s
d'une fagon convexe et ils convergent a
I'extr6mit6 pour donner la forme i I'outillage.
Cette convergence peut €tre d6duite des
exr6mit6s bris6es.
La fabrication probable des "couteaux A
moissonner" corrporte aussi deux phases:
Phase I raclage des saillies osseuses
Phase 2 les bords centraux convergents sont
amincis

Oute cette stat6gie lsshnique g6n6rale, de
nombreuses pidces portent la trace de mise en forme, d la
fois sur la face dorsale et ventrale. Les bords furent
amincis et aplatis par abrasion et usure. Ceci peut €ne
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observ6 n partir des stries longitudinales sur la surface et
sur les bords. Quelques exemplaires portent la base
recoup6e (Fig. 7.2). Nous supposons un emploi en
couteaux d'aprds ces stries et ces bords us6s (Fig. 7.3).

La plupart des omoplates appartiennent aux
moutons et chdwes et un exenrple i un dairn

POINTES

Six fragments de pointes sont retrouv6s dont 4 i section
ronde et une de section plate. Elles portent toutes les stries
de pr6paration et de polissage. Elle fruent toutes brisdes
en diff6rents emplacements et proviennent des niveaux
6pi-pal6olithiques. Une pointe fragmentde possdde une
forme losangique (faite sur os long, elle est travaill6e
compldtement, y compris dans la cavit6 m6dullaire; Fig.
7.6).

SPATTJLES

Quatre spatules fruent d6couvertes. Une porte I'epiphyse,
d6tach6e longitudinalement et stri6e sur toute la longueur,
fortement polie (cassure distale). Le second exemplaire
est une pidce compldte. Il s'agit d'un 6clat osseux avec
diaphyse, stri6. Le polissage y est trds intense. Le
troisidme exemplaire possdde un profil en creux, form6
sur un fragment m6dullaire. Les deux derniers 6l6ments,
protohistoriques, sont sur ossements plats, cass6s et
compldtement polis. Les stries de fabrication sont
longitudinales.

AUTRES OUTILS

Quelques 6l6ments pr6paratoires sont formds par des
baguettes rainurdes (Fig. 7.5) et d'un polissoir en os
circulaire (Fig. 8).

Deux "lissoirs" proviennent, I'un de la couche
VI, I'autre de la couche I. Ce sont des extr6mitds, plates et

arrondies, aux bords lisses et avec des stries de fabrication
sur les deux faces. Ils peuvent indiquer le fiavail de la
peau. Le second exemplaire provient d'une tige centrale
fractur6e.

Un crochet est form6 sur diaphyse d'os long
(couche VII). La partie distale de la diaphyse 6tait
travaill6e, aplatie et polie. Elle porte une encoche formant
le crochet (Fig. 9).

Deux aiguilles ir chas, une de la couche XI et
I'auhe de la couche II, sont faits sur 6clats osseux, i large
perforation proximale. Une seconde aiguille de la couche
II est repr6sent6 par un fragment m6sian. Les stries
longitudinales restent visibles ; elle est intens6ment polie
(Fig.7.a) .

CONCLUSION

Il semble prudent de conclure que I'abondance des
poingons entre les autres, montre un travail intensif de la
peau pendant I'Epi-paleolithique d'Okiizini. La richesse
des restes fauniques, I'existence des aiguilles et m6me d'un
crochet dans la m€me s6quence paraissent renforcer cette
supposition.

Les couteaux sur omoplates associ6s aux meules
et broyeurs prouvent une consonunation intense des
aliments v6getaux i Ottizini.

Deux pidces uniques -polissoir en os et crochet-
enrichissent le r6pertoire de l'industrie osseuse de
I'Anatolie.
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Figure 8. Polissoir en os circulaire.

Figure 9. Crochet sur diaphyse d'os long.



OTUZIXI: THE COMPLEXITY AND VARIATION
OF THE SYMBOLIC IMAGERY

Alexander Marshack

INTRODUCTION

The presence in the Near East of relatively rare but
complex Paleolithic / Epipaleolithic modes of symboling,
abstraction, and image-making thousands of years before
the beginnings of agriculture raises questions concerning
the significance of these traditions and their possible role
in the conceptual preparation for agriculture, a cultural
process which it is generally acknowledged represented a
continuation and a change in more than material
subsistence and technology (Cauvin 1994, 2000). The
relatively rare, though widespread, early images and
symbolic artifacts to be discussed in this chapter began to
be published in the early twentieth century and thereafter
usually site by site and artifact by artifact. There has not,
as yet, been either a comparative analysis or a theoretical
evaluation of these imaging traditions and artifacts, their
possible use, or a study of their possible conceptual
contribution to the subsequent beginnings of agriculture,
as a cultural, rather than a mere material-subsistence
manifest (but see Marshack lgg7b, 1999). I An
opportunity is offered by a preliminary internal and
comparative analysis of certain Epipaleolithic images and
compositions from the Anatolian site of Ottizini and its
neighboring sister site of Karain. with an opportunity for
comparison of these to other symbolic materials from this
period in the Meditenanean area, extending interiorally
beyond the Mediterranean rim. The Anatolian artifacts
had been initially described as modes of "depiction,"
"art," or "decoration." Their recent analysis and a search
for the cognitive and neuropsychological bases of their
production and possible function indicate that they
represent different symboling modes and pose analyical
problems of extaordinary complexity for description,
comparison, interpretation and inference. An analytical
and theoretical attempt will be made to address these
processes and problems.

In mid-cenhry E.Y. Bostanci (1959) published
the images of "Mesolithic" outline paintings of animals in
the Anatolian cave of Beldibi near the Mediterranean
coast, including a schematic horse and an antlered stag. A
few years later, Ktikten found the image of a bovid on the
wall of the inland Anatolian cave shelter of Oktizini as
well as an unusual set of engraved stone artifacts (Ktikten
196l) excavated from a late "Mesolithic / Epipaleolithic"
level (Phase 3, Layer IV).

Kiikten also excavated images incised on stone
from apparently the same period at the neighboring cave
of Karain (Kiikten 1963). For decades these remained
among the few examples of early corrplex imagery known

from this region. Other rare, often single exarrples of
Paleolithic Near East imagery have also been recovered: a
Levallois core from Qafzeh Cave with an intentional
sequence of incised marks (Hovers et al. 1977); a lone
incised Middle Paleolithic "abstraction" from Quneitra (c.
54,000 bp) excavated on the Golan Heights (Goren-Inbar
1990; Marshack 1996); an intentionally modified
"figurine" of volcanic tuff excavated from the Acheulian
site of Berek*rat Ram (c. 254,000 bp) on the Golan
Heights (Goren-Inbar 1986; Marshack 1997a; d'Errico
and Nowell 2000); an incised Aurignacian bone (c.
29,000 bp) recovered from Ksar Akil (Tixier 1974); an
incised single zigzag on a fragment of bone from a slightly
later period at Jiita in Lebanon (Copeland and Hours
1977); a set of Aurignacian artifacts including animal
tooth beads and an incised horse, apparently ritually used,
on a stone pebble from the cave of Hayonim in Israel
(Belfer -Cohen l99lb; Bar-Yosef and Belfer-Cohen 1999;
Marshack 1995 a,b); incised fragments of bone from the
early Epipaleolithic site of Ohalo II (c. 17,000 bp) (Nadel
1990, l99l); and, ofparticular interest, an extraordinarily
complex composition incised on each face of a pebble
from the late Kebaran site (c. 14,500, bp) of Urkan-e-Rub
II in Israel (Hovers 1990). The sparsity of this early
Paleolithic evidence (Cauvin 1994, 2000; Bar-Yosef
1996) contasts shongly with its variability, suggesting
that the sparsity may in large measure be due to a prior
lack of widespread systematic Paleolithic excavation.

The complexity and quantity of the available
evidence increases with the Epipaleolithic imagery from
Ottizinl and Karain. It is within this general period that
one also finds the complex "geomefric" conposition from
Urkan-e-Rub II in Israel, a conposition that is
conceptually and chronologically related to an incised
composition from Okuzini. In the period that followed
there is an explosion of symboling modes and forms of
imagery in stone and bone in the Epipaleolithic cultrue of
the Natufian (e.g. Belfer-Cohen 1991, Valla and Bar-
Yosef 1997), again providing "geometric" conpositions
that are conparable to those earlier found at Oktizini and
Urkan-e-Rub II.

It is not, however, the quantity but the variability
and complexity of these early Paleolithic and later
Epipaleolithic images that suggest a significant presence
in the Near East of widespread and diverse modes of
symboling, only a part of which has been recovered or
fully described. Recent microscopic studies of the Near
East Paleolithic symbolic materials and cornparisons with
symbolic materials and traditions in Europe suggest the
presence of certain cornmon symboling modes in both
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areas. The Anatolian Epipaleolithic artifacts from OkUzini
and Karain can, for instance, be compared typologically
and stylistically, as well as analytically and processually,
to symbolic artifacts from the Geometric Kebaran and
Natufran and contenporary modes found in Europe.

At Olitizini and Karain, Kiikten found at least a
half dozen different categories of incised irruge and
symbol on stone which he categorized as "art" or
"geometric decoration" (Kdkten 1961; Anati 1968).
Recent excavations at Okiizini have also produced an
incised, apparently "ritual' geomeftic composition on a
broken bone spatula, representing still another material
and mode of incising (Leotard et al. 1998, and this
volume), strongly suggesting the presence of other
symboling modes and materials for this period and region.

A small pebble (4.2 cm) found at Ottizini ls
incised with the image of a wild aurochs (Fig. la). It was
schematically published by Kdkten (1961:Pl. 35,1) and
Iater by Anati who depicted it as an aurochs that had
apparently been overengraved with a female image in the
prohle "buttocks" style of the European Magdalenian.
Anati presented the animal as a crude depiction with two
horns and a "ladder-like" motif on its muzzle, apparently
similar to the geometric ladder-like motifs incised on a
pebble found at Otiizini (Anati 1968:26; Marshack
I 995a,b, I 997b). Microscopic analysis revealed, however,
that the human figure associated with the aurochs was a
male with a bent arm holding a spear that was being thrust
into the animal while the seeming protruding "buttocks"
of the human figure was a crack in the stone. (Fig. lb).
Microscopy indicated that the bovid had a single front-
facing horn produced by two sfiokes, and an anatomically
correct, beautifully incised, mvzzle that had been
overmarked (or reused) a number of times (Marshack
1969,1984,1989, l99lb). The aurochs had a circular eye
with an oval addition at the rear; the seeming horizontal
ladder-like motif on the muzzle was the "tears" that often
descend from a bovid eye (Fig. lc). These details suggest
a well-known tradition of depiction and a familiarity with
the aurochs rather than an idiosyncratic and rare instance
of crude engraving. Of particular interest, the pebble
showed evidence of hand polish along its edges,
suggesting possible long-term retention or curation.

The bovid pebble posed an interesting problem.
K6kten had originally described the image of a wild
aurochs on the wall at Okiizini ("Okuz" means 'bx" in
Turkish), but the rernains of bovids were not found in the
cave where the faunal remains were primarily of wild
sheep and goat. It had been suggested that the aurochs
rnay not have been an important animal in this group's
subsistence. Wild aurochs were, however, present in the
Taurus region and may have been seasonally hunted on
the alluvial plain; or only major portions of the meat may
have been canied to the cave. The presence of a bovid
image on the cave wall and the pebble does suggest that
the aurochs was a well-known symbolic animal. If so, it
may have been killed, actually or rituafy, by use of
imagery probably in a particular season.' Many of the
large herbivores depicted on the walls of the Upper
Paleolithic Franco-Cantabrian caves, often with indication
of seasonal characteristics such as pelage, antlers, and

moulting and an indication of symbolic "killing," were not
the major species whose bones were found either at home
sites or in the caves. At the early Neolithic site of
Qatalhiiyiik, located in this Taurus region inhabited by
wild aurochs, bovid heads were mounted on stands and
painted on wall panels; the panels not only depicted
bovids but also antlered stags sulrounded by "dancing" or
"hunting" males (Mellaart 1967). The human figures seem
to have been made with different paints (Mellaart,
personal communication) and may, therefore, have been
added to the panels at different times, suggesting a
periodic, perhaps seasonal, ritual ofhunting and symbolic
"killing." The wall paintings at Qatalhiryuk which depict
fully antlered stags were patently seasonal. Could the
earlier aurochs image on the Okdzini pebble have been
curated, with the wild aurochs periodically or seasonally
huntednor the image periodically renewed and ritually re-
killed?' Would a seasonal symbolic killing of the aurochs
have had a different valence than the quotidian or seasonal
killing of sheep and goat? If so, could such early
symboling traditions and seasonal concepts have persisted
into the later Neolithic? Questions of this type, with
possible relevance for later cultural developments, would
appear often during the Ottizinl and Karain studies.

THE (LADDER'PEBBLE

The possibility of long-term use and curation for some of
the symbolic artifacts found at OkUzini was also raised by
the flat pebble (12.22 cm in length) found in the cave
(Kiikten 1961:Pl 26,1; Anati 1968:26). The pebble is
incised on each face with a different "geometric"
composition, a composition that includes twenty-one
ladder-like rows of tiny marks, representing more
instances of the ladder motif than on any other artifact
from this period (Fig. 2 a,b). Similar accumulations of
ladder-like motifs have been found in the Geometric
Kebaran at Urkan-e-Rub II in Israel as well as in the later
Natufian at Hayonim cave, but similar motifs are also
found in the late Gravettian and Epigravettian of
Mediterranean Europe to the north. The sequence of
changes in tool 6?ology within this Mediterranean region
indicates that Anatolia lay at a geographical crossroads for
the dissemination of certain typological modes and
perhaps also of certain generic cultural concepts.

The extraordinary complexity of the Okiizini
pebble, its accumulation of "ladders" and its positional
cueing "signs" (Marshack 1995a,b, 1997b, 1999), suggest
that it was part of a well-known tradition rather than a
unique and idiosyncratic artifact. Of particular interest,
there is significant hand-polish along all edges of the
stone, especially where it had been gripped while it was
being incised and used, suggesting that the stone was
curated and used for a considerable period. In places
where an incised mark meets the pebble's edge, these
marks often also show hand polish and wear.

It is likely that when this pebble was originally
found, either in a wadi, a colluvial deposit, or at waterside
on the alluvial plain, it was noticed that the stone
consisted of a neck or handle and a wide trunk or body,
with one face perfectly flat but the other divided into four
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distinct softly modulated water-worn planes (Fig 3). These
planes are not indicated in the linear rendition of the
incising (Fig. 2b), but they are clear in the sideJit photo.
It became clear during the study that the unique shape and
topography of the stone had inlluenced and constained
the mode and sequence of engraving on each face. The
stone may have been retained because of this unusual
topography and in recopition of its potential specialized
use. In any case, the shape and the topography ofthe stone
inlluenced and directed the analysis. as well as the
inferences drawn ftom that analysis.' The blocls of
"ladder-like" rows on the second face occur in thLree areas.
each on a different plane and incised differently, having
been constrained by the shape and size of the area. The
reverse face ofthe stone is perfectly flat and, for reasons
that will be explained, it was apparently the fust face to be
incised. It begins with a circular "design" in the wide area
of the stone and has a ladderlike accumulation along the
nirrrow handle (Fig. 2a). The analytical problem was to
determine, if possible, the relevance of these structural
and positional differences; the sequence ofengraving; the
differences within the rows including their anomalies,
signs, cueing marks; and the hand-polish along the edges,
all ofrvhich suggest long-term use and curation.

The initial microscopic study revealed anomalies
or idiosyncratic additions within each of the twenty-one
ladderlike rows (Fig. 4a-d) (Marshack 1995a;588, Fig. 3;
and below). These anomalies suggested that different
incising behaviors and positional decisions had occurred
during the incising. The stone had also been reoriented
and turned tbree times for incising the blocks of ladders in
different areas. Each ofthe ladder-like rows begins at the
left, usually with carefully aligned vertical strokes, but the
incising then often grows more slanted and steeply angled
as it moves towards the right and away from the center of
stability offered by a presumably left hand grip on the
stone and the changing angle ofright-hand wrist action as
the incising tool moves towards the right. These data
suggest that the incising had not occurred with the stone
resting on a solid sruface, but while held in one hand, a
process that involved persistent accommodations to the
consfiaints of the space available in each area and the
geometry and topography of the pebble. At tlte same time,
the engraver was apparently evaluating and monitoring an
original intent or plan. The process had not only involved
changing orientations and grips on the stone and an
incisipg tool, but also occasional changes of an incising
tool.4 

-

Because of this conplexity, the analysis grew
increasingly "copitive," becoming an inquiry into the
changing decisions, many conscious but some perhaps
subconscious, made during the accumulation. The analysis
also attenpted to discern the possible relevance of the two
differently incised faces and the positioning of the three
major blocks of"ladders" on the second face. It was clear
that the subsets constituting the rows as well as the rows
themselves were of different length and had been incised
with different rhythms of marking. In additioq though the
rows and subsets had been accumulated sequentially, they
bad not been accumulated in either a regular or consistent
menner. Why? Could these highly irregular rows, sets, and

subsets have possibly been counted? There was also a
broader question: what possible relevance could a curated
artifact of this type have had within a hunting-and-
gathering group that had maintained periods of seasonal
mobility and occasional sedentism? The cave of Ottizini
was apparently occupied primarily in the spring and early
summer, that is, after the winter rains (L6otard et al. and
Emery-Barbier this volume). The stone may therefore
have been transported across these seasons and to
different sites. There were also questions concerning the
possible relation that this corrposition may have had to
the other modes of symboling found at Okiizini, at the
neighboring site of Karai4 or at other sites within the
Near East during this period.

Face two is assumed to be the main face, in part
because it is the most complex and took the longest to
accumulate (Fig. 2b). It was apparently also the second
face to be incised. It contains the three blocks of"ladders"
(A, B and C), each incised on a different plane and with a
different "sign of closure." Block A ends with an inverted
"Y" (Fig. 4a); Block B ends with an anomalous extension,
consisting of two added small horizontal containing lines,
inserted at an angle and then marked with additional
strokes (Fig. ab); this row and the block are finally
"closed" by a small stoke over the edge of the pebble
(Fig. 18 a,b). Block C ends with a deeply incised broad
horizontal "bar of closure" (Fig. 4c). Row #6 of Block C
ends with a cross (Fig. ad). It was these carefully
positioned anomalies or "signs of closure" that had
initially suggested the presence of notation (Marshack
1995 a,b).

Direct microscopic studies of prehistoric
compositions from different regions of the world had
indicated that positional anomalies of this type did not
occur in decorations or on artifacts that would considered
"art." Such anomalies were usually intentional, positional,
and apparently often ad hoc, determined by a decision
made at that time and at this position, rather than being
aspects of "st5de" or tradition. Positional anomalies of this
ad hoc tJpe are found often among the Paleolithic records
or notations. Positional cues occur also in modes ofritual
marking (e.g., Marshack 1977) and in simple forms of
recording such as the message sticks used among certain
preliterate hunting-gathering groups (Mountford 1938).
Message-sticls, for instance, could be read primarily by
the maker and the carrier since, like the early notations,
they were neither a mode of formal "writing" nor intended
as public documents. The far more complex information
carried in the Paleolithic notations, e.9., sets and subsets
accumulated over time, was also personal and not
intended to be read by others; the encoded information
would have had to be imparted by the engraver.

Since it apparently represented a widespread
tradition, would the Otcrizini accumulation and its signs
and anomalies indicate a recognizable cultural pattern? Of
particular interest was the fact that the single row with the
greatest number of unit marks, row #6 of Block C, ended
with its own "sign of closure" (Fig.  d). This was
considered to be rurusual because this sip did not
terminate block C but only that single row Block C ends
two rows below, with row #8, and its own more vigorous,

287



"sign of closure" (Fig. ac). The "cross" on row #6 may,
therefore, have had a positional significance related to that
row.

There were other findings of interest. Row #4 of
Block C ends with a dramatic change of the point used to
incise a subset of marks. The previous subset was incised
with a sharp point, but the last sfroke of that set is crossed
over at a different angle by a flat point that was used to
rhythmically incise a subset of 8 sfrokes (Fig. 5a,b). Such
positional anomalies not only occurred at the end ofa row
or block, but also at the beginning of rows, within rows,
and throughout the conposition. Among the anomalous
sets, for instance, were those that occurred at the
beginning of row #3 of Block A and the begiruring of
Block B. These anomalies and variations included cueing
marks and signs as well as differences in the length, angle,
and pressure of single strokes and subsets and differences
in the cross-section, spacing, and rhythm ofmarking sets
and subsets.

Though discernable by microscopy, it was not
clear whether these differences were always intended,
were at times an epi-phenomenon of the accumulation
process, had been incised at different times and under
different conditions, or had meanings comparable to the
terminal cueing marks or signs that were noted above. It
seemed increasingly probable as these data accumulated
that the composition represented a non-arithmetic,
positional mode of notation or recording, a mode in which
there was a certain level of short suDset counting (as in the
8 flat shokes noted above), but that the notations did not
involve a system of superordinate surnrning.
Considering the number of unit marks within the ladders
(more than 800), the number of incised rows (21) and the
hand polish along the edges, it seemed that the stone may
have been incised or used for a period of more than two
years. Okiizini's seasonal occupation suggests that the
stone had been incised and used at the cave at least tw'ice
during this two year period, but at other times at other
sites.

The First Face

On the lust face (Fig. 2a) in the wide area at left, a set of
sharply incised circles had been engraved. A large
containing-circle was incised frst, beginning with a linp
from the upper edge of the stone into this broad area.'
Within the encompassing circle, 12 smaller irregular
circles were incised, either at one time or in a sequence
over a period of time. The incising is so thin and fine that
one assumes that microliths had been used and, since such
points were small and abundant in this period, they could
have been curated for a period or be easily obtained at any
site. The suggestion for a sequence of accumulating the
small inner circles over time was strengthened by the
microscopic evidence that at least a half dozen other small
circles were later randomly incised within this wide area
but outside of the encompassing circle. They were incised
by points which created a flat, not easily seen, cross-
section (Fig. 6 a, b), suggesting that these had been added
at later times. The large encompassing circle ends before
it has completed its arc. After the twelfth inner small

circle had been incised (actually a half-circle), an arc was
incised inward and upward, then turned l80o to meet the
lower horizontal containing line of the "ladder-like"
accumulation that extends from mid-stone towards the
edge ofthe stone at far right. Though structurally distinct,
these two motifs or images were apparently intended to be
continuous, one rutning into the other. If, as seemed
likely, the incising began on this face of the stone with the
large circle and its smaller inner circles and was then
continued into *re ladder, the coalescence of imagery may
have been significant. But how?

The First Ladder

Microscopic study indicated that the appended ladder
consisted of subsets made by different points, pressures,
rhythms, and angles of incising. Because of the small
scale of the tiny sfiokes, roughly that of the unit marks on
a centimeter or inch ruler (Fig. 7) I had expected to find a
sustained and rhythmic incising of shokes.

Instead, there were persistent variations in the
individual sftokes and the subsets. The fust four strokes
are widely spaced (Fig.Sa) but the fifth is incised at an
abrupt angle. It has the appearance of a cueing mark, but
microscopy indicated that the incising point haC struck a
fossil intrusion and was forced to follow it downward and
towards the right (fossil intrusions occur elsewhere on the
stone and were ignored or overengraved). Aa irregular
thin line is lightly incised in front of this angled stoke,
possibly indicating that this position now had a certain
cueing relevance. The next six strokes (6-l l) appear to be
incised with a different tool, by a point that created an
irregular wave-like, abraded edging. A cross-sectional
study of the strokes could not be conducted because sand
granules had accumulated, hardened, and encrusted within
many of the strokes; some of the sand granules are red, the
color of the soil in the cave (Emery-Barbier, this volume).
The next two strokes (12 and 13) seem to represent a set,
made with a different pressure and tool. Shokes 14-17
show a tendency to be more tightly spaced. Stroke 17 is
perceptually arced, breaking the rhythm of essentially
vertical marking. There is then a microscopically "wide"
space and stokes 18 and 19 are incised at a different
angle, apparently as a subset. Strokes 19 and 20 form a
'Y," but it is diffrcult to tell whether this seeming "sign"
actually is a short angular stroke made by one tool,
followed by a long stroke made by a different tool, thus
providing the appearance of a'Y." Whatever the case, for
the engraver the "Y" would have provided a positional
differentiation. Positional differentiations of one qpe or
anotler appear throughout the conposition. Au apparent
short stroke which follows the "Y" is, actually, a long
stroke that was subsequently covered by a granular
encrustation (Fig 8b). There then follows a group of
subsets, two by two by two by two, and then a deeply
incised long single stoke. Following this long sfroke are
seven short strokes followed again by a long stroke. As
one proceeds to the right, the pressure of incising begins
to diminist5 the sEokes become lighter and thinner, and
the rhythm of marking is closer and tighter. This area
increasingly shows deterioration, flaking, and granular
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encrustation. No other area of the stone is so heavily
damaged. There is an implication in these data that, after
the stone was discarded, it had lain on the ground with this
face upward, so that water actiorl "weathering," and
granular encrustation had occurred primarily on this
portion of the upward face. Microscopy was able to
determine most of the very fine, light strokes in this area,
often a remnant stroke above or below a containing line or
between the containing lines. There are approximately 20
exceedingly fine, light stokes in this area. A count of all
the strokes in the "ladder" on this face is roughly 58*. It
was of interest that the comparatively tightly packed 20
faint strokes at the end of the ladder encompass an area
almost one half that of the initial 20-21 strokes, suggesting
that the ladder had not been undertaken and maintained as
a balanced design but as a process that involved the
accumulgtion of an intended and monitored quantify of
strokes.o

The tendency to incise lighter or slanted strokes
as the sequence moved towards the right may be due to
the fact that the stone had been gripped at the wide body
ofthe stone, and the protruding neck upon which this frst
ladder was incised was less firmly held. This was one
more indication that the incising had not occurred with the
stone resting on a hard surface, as occurs when one is
writing or incising on a table and is able to apply equal
pressure for the length of a row. These variations in the
rhythrrl pressue and, occasionally, the angle of marking
and the tool used, again raised the possibility that the
incising may have occurred at different times or locations.

This preliminary study of the fust face indicated
different sequences of incising including, apparently, a
later return to the fust face to incise isolated small circles.
With this evidence of prolonged use, the stone began to
seem more like a periodically visited sanctuary wall than a
"decorated" artifact. One cannot carry a rock wall during
a seasonal round; one must visit the wall seasonally. One
can, however, carry and mark a small symbolic surface
over a period of time. Within the conceptual mode being
proposed, one can suggest that the sequence ofincising on
Ae Onizini pebble continues from the "ladder" on the
first face to the accumulation of "ladders" on the second
face, probably begiruring with Block A, the area on the
neck that is closest to the end of the "ladder" on the first
face. The possibility of a continuity of action between the
two faces had been raised by the occasional addition of
small random circles to the first face, incised with entirely
di{Terent tools from any other used on that face, possibly
therefore during the accumulation of "ladders" on the
second face. This suggestion for a continuity of different
symboling actions within in a single composition has
seldom been suggested in descriptions ofLate Paleolithic
"geometric designs" (e.g., Graziosi 1960; Villaverde
1994; d'Enico 1992). A discussion and conparative data
are, therefore, needed (Marshack t99la).

Every early notation published to date documents
variable, non-standard, problem-solving strategies devised
for maintaining a sequential accumulation of sets of marks
(often with positional susing rnarks and signs), upon the
idiosyncratic space offered by a bone or stone surface.
The Aurignacian notation (c. 28,000 BC ) incised on a

bone plaque from Blanchard, France, had involved a
boustrophedon or serpentine mode, devised to sequence a
linear notation of 69 marks in an area the approximate
size of a man's wrist watch; the plaque had then been
tumed and conpleted on the other face with a subsidiary
final accumulation (Marsha ck 197 2/ 199 lb:4 I ). Similarly,
the late Upper Paleolithic notation from the Grotte du Tai
(c. 10-9,000 BC) had utilized a boustrophedon or
serpentine mode for sequencing more than one thousand
unit marks on a small surface. The engraver had solved
the problem of a limitation in marking space differently in
each area of the bone (Marshack l99la,b, 1996, nd). The
range of ad ioc strategies devised for solving the problem
of a limitation in marking space at different positions was
at first confusing (see appendix). Once the mode was
understood, it was clear that these ad hoc decisions would
not have been confusing to an engraver who was both the
problem solver and the "reader." It was interesting also
that both the Tai and the Blanchard plaques, separated by
thousands of years, had each been turned over for the
continuation and completion of a sequence of notation. In
addition, the Tai plaque had opened with an abstract motif
and had terminated on the reverse face with a set of signs
and symbols (Marshack l99la,b; 1996, nd).

On the Otcrizini pebble, the initiating image of
the encompassing circle and its smaller inner circles is
clearly related to the appended ladder. The Grotte du Tai
notation from Europe had been initiated with the motif of
a right-angle "fret" or meander (Marshack l99la,b), a
motif that might represent a sign or symbol of periodic
sequential time, in part because the fret was visually and
kinesthetically repeated in the boustrophedon notation.
The boustrophedon mode of sequencing a notation
perceptually provides an;abstracted image of the concept
of periodicity and time.' It was with knowledge of the
uses of the fret, meander, serpentine and zigzag within
diflerent cultures that this researcher had proposed that
the right angle frets, meanders, and zigzag motifs incised
on the ivory female figwines found at the Gravettian site
of Mezin in Russia may have been motifs related to
aspects of periodic time and process. One reason is that
these figurines are not only profusely decorated with these
motifs but they were also periodically and ritually
overmarked in the wlva region (Marshack l99lc). The
righlangle spiral motif was also incised on an ivory
bracelet found at Mezin, a bracelet that is too narrow to
have been worn by a nun. Mezin also provides the
instance of a right-angle spiral motif tbat is attached to a
sequence of incised notation (Abramova 1967:Pl.
XXXIV, #7). If such modes of metaphoric absEaction and
association were present in the Paleolithic, it may be
possible to suggest ttlat the enconpassing circle initiating
ttre Ottizini composition is a motif related to periodic
time. The twelve inner circles could, for instance,
represent a schematic observational year, perhaps a
sequence of moons or suns at different observational
positions. The attached horizontal ladder, containing a
sequence oftwo months, could then represent a period of
observation that followed an incising of the initiating
motif.
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Face Two: Block A

A visual scan of Block A suggests an utterly randorn,
inchoate accumulation (Fig. 9 a,b). The four rows and the
horizontal containing lines of this block are unevenly
aligned, and the rhythm and pressure of marking within
each row is exfiemely variable. The fnst third of row #l
differs from the middle third of that row and the middle
from the final third (Fig. 10 a,b) suggesting that the
incising of this row had not been produced as a single
rhythmic incising event. Between the l4th and l5th
strokes on row #1 there are two faint double strokes (// //)
angled in a different direction from the other strokes.
They seem to represent cueing marks or a differentiated
subset at this position.

Similarly, on row 3, the fust group of strokes,
representing almost one third of that row, is more complex
and crowded than the rest of that row (Fig. I I a-c) but this
grouping is also more complex and crowded than on any
other row of Block A or the Oldizini stone. By contrast,
the rhythm of marking on the second row, the row above,
is more spacious than for any in Block A. In the middle of
this second row, there is a single deep sfioke (l), incised at
a slightly different angle; this stroke is followed by a short
stroke and then by a "Y" image. There are other perceived
differences. The frst half of the bottom 4th row is incised
more or less vertically, but the second half of tlat same
row is incised at an angle that begins to slant towards the
right, similar to the slanting at the end of row 1. Were
these differences in the angle of incising due to the way
the stone was held for different rows, or perhaps when
incising at different times or in different locations? One
garners no sense of a consistent or maintained rhythrn,
pressue, or angle of marking. This variability increases in
a stroke-by-stroke analysis.

A line rendering of the first 17 strokes of row 3
indicates that the sfrokes were not incised with a single
rhythm but as small subsets of one or two, made at
different angles and with different pressures (Fig. 1l a-c).
The fourth sfroke has a terminal lower "branch" that may
have been caused by the cross-section of the tool as the
sfioke arced. The last sfroke in this group has two
intentional strokes appended on its side, apparently
indicating a differentiated meaning or reference at this
position.6 There is also a sign of "closing" at the end of
row 4, a sign which terminates Block A (Fig. 12; Fig. 4a).
The scale of marking within these four rows is, again,
roughly equivalent to that found on a modern ruler.
Because of this small scale. it is doubtful that the stokes.
or the variations and anomalies among thern, could have
been arithmetically counted after they had been incised,
though it is assumed that the subsets had been cortrfied at
the time they were incised. Whether or not the sets and
subsets could be counted, the rows and the position of
subsets in a row could have been read positionally by the
engraver, in much the manner that a viewer will
increasingly be able to recognize many of these positional
anomalies at a perceptual if not semantic level (Fig. 9 b).
Human cultural vision functions at many levels of
perception and reference, including those categorized in
neuropsychology as "bottom up," 'top dowrl"

"horizontal" and "bihemispheric," that is, as a process
within a widely dispersed and corrplex network of
feedback and reference. It is likely that *re Ottizlni
variations could therefore have been read at different
levels. Is it possible to attempt a contemporary reading or
a tentative interpretation of the variations? Or determine
the relevance of the blocks A-B-C or the still smaller
perceptual "chunks" that they contain?

Beginning with the first row of Block A, the
number of strokes from the beginning of that row to the
sfroke that comes immediately before the frnal set of eight
long strokes is 31 (not counting the four lightly incised
and slanted cueing marks preceding stroke 15) (Fig. 9b).
Following these 31 strokes, the final set of 8 long strokes
is clearly incised with a different point and rhythm (Fig.
l0 b). These 8 terminal strokes have been differentiated
by the incising of an upper containing line added to
encompass them. Adding these terminal 8 strokes to the
first 20 strokes of row 2, a group which ends at the "Y,"
provides a count of 30. Following this "Y," there are 12
strokes to complete row 2. Adding these 12 sfrokes to the
first 17 strokes of row 3 takes us to the two cueing marks
appended to the sfroke at the end, for a total of 29 units.
The initial surmise had been that the larger "periods" or
groupings were lunar and that the two appended strokes
may have been the days of last crescent or lunar
invisibility. From these appended two strokes to the end of
that row is 30 units. The fourth row contains 3l strokes.
Each row in Block A is incised with a different pressure,
rhythm of marking and spacing as well as a different
breakdown of its subsets yet, in surrl we have a seeming
record for five observational lunar months. The total of
the four rows in Block A is l5l+1, a few days more than
five observational lunar months (l5l+29.5:5.1 months).
A tentative breakdown of these suggested "months" is
indicated in the linear overmarking presented in Fig. 13.
This overmarking suggests a perceptual non-arithmetical
lunar breakdown by "chunking," that is, a breakdown that
could have been read or evaluated by the engraver without
this analytical overmarking. This is not the way one would
construct or read a modern arithmetical record, but this
mode of sequencing by sets and subsets has been
documented in the Tai notation and in other Paleolithic
notations within this geographical area (Marshack
l991a,b; 1997, 1999, nd; Riparo Tagliente and Kosslyn
below).

Row 2 of Block A begins at left with a tiny
stroke that was incised into the natural rise that surrounds
the flaking that had spalled from the stone (Fig. l0a). This
incised stroke and the edge ofthe flaking are polished and
rounded from handling in the manner of the wo opening
strokes of row l. A hand polishing of incised strokes
occurs also at the end of certain rows along the stone's
edge in Blocks B and C. This evidence of polishing can be
added to the suggestion for an apparent periodic addition
of small circles to the first face. We seem to have a stone
that was in continuing use rather than a static composition,
arguing against the possibility that the composition may
have been produced at a single moment, or a single
incising event, as argued for many Late Paleolithic
"geometric" compositions and even notations by F.
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d'Errico (d'Errico 1995; D'Enico and Cacho l99l).

Block B

Block B, in mid-stone, is incised at 90o to Block A, within
a slight saucer-like concavity (Fig. 14 a.b). It differs from
Block A structurally. The slanting that occurs at the end of
each of the rows is leftward, as in Block C, not rightward
as in Block A. It is likely that this change in slanting at the
end of a row was due a change in fte grip and orientation
of the stone while incising. One is also struck by a major
anomaly at the top, one that may help in an explanation of
Block B. All the ladders in blocks A, B, and C are
attached to one another, the lower horizontal of one row
forming the upper horizontal of the next; as a result,
sfiokes often cross over into the row above or below.
Each of the eight rows of Block B varies as much as do
the rows of Blocks A or C, that is, in their alignment, the
length of the rows, their distribution of subsets, and their
number of strokes. But the first row of Block B is
separated from the others with a space between it and the
second row (Fig. 14 a,b) It stands alone and has been
intentionally separated as a "straggler." For rnany reasons,
including the fact that some of the incising in the
"sfiaggler" crosses over and into block A, the "sfraggler"
and Block B seemed to be a continuation of Block A. In
part, because of this, the isolated "sfraggler" was
considered to be a continuation from Block A and the row
below the "shaggler," i.e., the second row, was labeled
during the analysis as "row 1" in the linear illustration of
Block B (Fig. la b). Why, however, was a "straggler" at
tils position?

Row 1, the first row below the "straggler," is
extemely narrow, almost tentative, and is incised with
sfrokes that are shorter than on any other row on the
Otcrizini stone (Fig. 16). There is a strong sense that there
were different mind sets in the incising and the rhythm of
marking ofthe "sfiaggler" and this second row (row 1) of
Block B, perhaps indicating a difference either in the
relevance or the moment of incising these fwo rows.
Whatever the case, the evidence suggests a positional
intent for the "shaggler." There was, in fact, an increasing
sense during the analysis that the "straggler" may have
been a continuation of Block A, providing a sixth and
final conceptual row for Block A which had, for the
engtaver, run out of space. The "sfiaggler" of Block B
also abuts Block A, its upper horizontal and some of its
vertical marks cross over and into Block A, confirming
the incising sequence: Block A then B then C. Like an
isolated cartouche within a sequence of hierogllphs, the
"straggler" stood as a positional pt'"zle,

The odd nature of these positional anomalies
again argues against the possibility that the Okiizini
conposition is a decoration. It was suggested earlier that
there was a conceptual continuation from the ladder on the
fust face, to row I of Block A on the second face. It is
now suggested that there is a continuation from the five
rows of Block A to the "staggler" of Block B. This
suggestion is based not only on its anomalous placement
but on the assurrytion of a non-arithmetical, positional
structuring and sequencing for the conposition, a mode

documented for many of the Paleolithic notations (e.g.
Marshack 1991a,b, 1,996a, 1997, 1999; and below), and
on the assumption that the OtCtizini composition is a
notation.

If the ladder on the first face (Figs. 2a and 7)
encorpasses approximately two obsemational hxrar
months, and if a solar observation (solstitial or
equinoctial) occurred within the second month of that
appended ladder, then the nexl assumed comparable half-
year solar observation would occur 182+ days, or six
months, later^But the four rows of Block A contain only
five months.v A comparable solar observation should
therefore have been expected approximately six months
after the second month in the initial ladder on face one,
that is, within the fust row of Block B on the next face, or
rvithin the anomalously isolated "straggler."

Assuming that a sixth-month solar observation
was to be expected within the "straggler" of Block B, it
may be possible to search for a cueing mark that might
indicate such an observed solstitial or equinoctial day (or
period). The number of strokes in the "straggler" is 36.
This sum is too long for an arithmetical or observational
lunar month but it is adequate for an observed "short"
month ("short" because the 3l-32 day "month" that ended
Block A apparently involved lunar observations that
included the days of invisibility and the following first
crescent). The "short" month of 26 that opens the
"staggler" (i.e., minus the two or three days ending
suggested for Block A) is followed by a subset of l0
which should continue on the following row until there is
a sign or a perceptual break. This type of reading or
continuation from one row to the next was demonstrated
in Block A. There are two perceptually different strokes
within the "sfraggler": stroke 14 is a long stroke that
extends below the containing line, after which the
pressure, rhythm of marking and incised cross sections
change (Fig. l5). Stroke 22, eight days later, has a sfroke
or cueing mark added to it. There is no evidence that
sEokes 14 and 22123 ndicate a particular type of
observation. Which of these sfiokes might, then, mark a
surmised solar observation?

If stroke 14 of the "straggler" is the observed
half-year solar duy, then the previous comparable
observation would have occurred 182* days earlier, that
is, within the final month of the appended "ladder" on the
reverse fust face. Since Block A has only 151 strokes, the
"straggler of Block B should contain the next half-year
observation. If the cueing mark on shoke 22 indicates an
observed solar day, then the prior 182* day solar
observation would a/so have occurred in the second
month of the appended ladder on the reverse face. We can
thus conduct a number of tests: both for lunar periodicity
and possible solar periodicity.

The subset of l0 days that follows the opening
26 of the "staggler" and that closes that row should
continue below, on row I of Block B. The seven rows
below the "sEaggler" are ofuneven length (34-33-35-38-
43-37, with a final 30+8 for 38). The bottom or
concluding row is of particular interest. This row has 30
nrarls on its primary containing line, then two misaligned
short horizontals were added at a steep angle. These
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added horizontals were incised with 6 supplementary
strokes (2+2+2) plus a closing 2 below, providing a total
of 38 for this final row (Fig. 18 a,b; Fig. 4b). This
anomalous ending needs to be addressed because of the
possible relevance of the sum or "count" for each block.
Block A, as we have seen, has almost precisely five
months. Block B, which is far more densely packed, has
293/294 units, or almost precisely ten lunar months:
(294+29.5: 9.96). The rows in these two blocks are not
arithmetically "lunar," but the breakdown within and.
among the rows suggests an observational lunar
sequencing. As noted for Block A, within a continuous
cumulative notation, a sequence may be extended to
continue into the next row. The fact that a row of notation
can encompass more than one month, and extend to a
second row, and that rows need not be divided into
precise "lunar phrases" or periods, had been documented
on the Tai plaque, whose primary structural divisions
occurred at positions of "six-month" solar observation.
Lunar observations had also occurred within the Tai
notation, but they had not been as clearly differentiated as
the solar divisions which completed the major rows. It is
likely, then, that the misaligned, supplemental ending to
Block B may have been intended as the completion of a
lunar or awaited solar sequence.

This suggested mode of ad hoc record-keeping is
different from the rnanner in which one produces and
reads a standardized, arithmetically structured and cued
contemporary notation or record. One reason for the
probable efficacy of this early method was that these were
personal rather than public documents. They were also
intended primarily for the limited period of their
production and use. Because they were unstandardized
and ad hoc, they g$en solved positional problems by an
insertion of cues.'' A record-keeper could, as a result,
read his own notation. not as an arithmetical record or
calendar but as a private accumulation that encompassed a
range ofpersonal observations, knowledge ofthe sky and
seasons, the tradition and the mode, the sequence of
months and their relevance within that group's seasonal
territory, as well as personal remembrance of the incising
and problem-solving acts and decisions that had been
made during that particular accumulation. It is not the
present static "design" or "pattern" that would have been
read but overlapping levels of reference within which that
enculturated engraver functioned. Such a sequence would
have served as an "aid to memory" at a number of cultural
and psychological levels, though not in the rnanner that
has been theorized and discussed on other grounds as a
mode of shared public "information storage" by recent
adherents to the concept of early notation (cf Donald
1991, 1999; D'Errico 1995). Though these early notations
were quantitative in their underlying structure (Dehaene
1997, Butterworth 1999; and below), they were neither
arithmetic nor syntactic. One could not, then or now, read
such early modes in the manner in which one today reads
a conternporary arithmetical, astronomical, or linguistic
record.

The cumulative process being described had
aspects that are not today visible. When incising on
limestone, each stroke creates a white powdery line or

chalking; each incised s€t and subset may have persisted
in this state for weeks, even if the stone was curated and
transported. Over time there would develop a difference in
the chalking intensity between earlier and later incising. A
prior incising could also be made relatively invisible by
wiping a row, a month, or a set with a dampened finger.
Pragmatically, this would be like turning a page in a book:
the page or set being currently marked and read would
then be highlighted with white powder. The process was
tested by this researcher. fthis process was used, it would
have made the now static geometric composition one that
could have been read as an ongoing, changing, inherently
variable process rather than a mere accumulafion of unit
marks. The suggestion is an indication of the analytical
problems involved.

An adequate analysis of these early
accumulations requires investigation of processes
occurring at rnany levels, with the most complex being
those of contextual, cultural usage and cognitive, ad hoc
problem-solving (see Appendix). The evidence of hand
polish provides a certain low level of "time-factored"
processual data; it can be read directly. The possibilip
that an engraver might be able to read a limestone slate at
different levels, personal and culhual, incremental and
positional, with attention to seasonal processes, as well as
to the nature ofa particular stone and its unique potenfial,
requires levels of inquiry that are different from those
used in traditional stylistic and tlryological studies or in
structural studies of motifs and designs, or even the more
specialized and limited studies of cross-sectional analyses.

The uses of limestone were highly variable,
comparable in that sense to the use of clay tokens and clay
envelopes as record-keeping devices in a region where
clay was a primary available resource; the use of papyrus
where that material was a primary resoruce; the use of
cordage for quipu records in Peru where textiles, fabrics,
and color dyes were abundant; or the uses ofbone, ivory
and antler in the European Upper Paleolithic. All such
materials function and could be used dilTerently with
regionally devised strategies and modes of record-keeping
or information storage. Limestone surfaces have their own
properties and these would have been learned vrithin any
hunting-gathering culture using the material. Limestone
was used for incising Late Paleolithic notations at Urkan-
e-Rub II and Hayonim in Israel; and for incising both
imagery and notations in Europe (see below).

Block B Continued

A fust scan of block B (Fig. 9 b) indicates that the rows
are as variable as those in Block A. Each row, and the
subsets within ther4 contain different rhythms of marking.
Each row begins at left with relatively evenly incised
vertical marks, but the rows become increasingly slanted
as they accumulate towards the right. The strokes at far
right also become increasingly slanted as the rows
descend, with the greatest angle of slanting occurring in
the final bottom row, suggesting once again that the stone
had been held in hand during the processes of incising.
Though the slanting in Block B is towards the left, in
Block A the slanting towards the end of a row tended
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towards the right, perhaps because of a different
orientation and grip on the stone while incising. Some
rows in Block B, as in Block A, have far more units than
others, again arguing against a planned and monitored
decoration.

The suggestion for non-arithmetical lunar
observation presents a number of problems. If we assume
that the "sfraggler" represents a positional sequence of
relevance, and that the long l4th stroke within the
"straggler" is a cueing mark for a possible solar
observation, the next such solar observation (equinoctial
or solstitial) would be approximately 9l+ and/or 182*
days later. This assumes an observation of solar
periodicify that is concurrent with, but different fror& a
lunar observation.

With this assumption, counting from the l5th
stroke of the "straggler" to the end of that row, there are
22 shokes, 23 if the added stroke on the 22nd is
considered to be a unit ofnotation and not a cueing mark
(Fig. la b). Counting 91+ strokes from this l5th snoke
takes one to the 4th shoke ofrow 3: (22+34+33+4 :91).

This 4th stroke, which comes after an opening 3 strokes
incised at a different angle, looks somewhat like a "Y."
But this 4th stroke is a normal straight stroke that has had
an arcing stroke attached to it, perhaps as a "cueing" mark
or observational unit (Fig. 17) (this arcing stroke has red
sand encrustation within it and so it has been lightened for
the black-and-white photo). This 4th stroke is the 9lst
from the 15th stroke in the "straggler." But this 4th and
5th stroke is also part of a subset of 9 strokes that begins
row #3, a group that is anomalous since it is produced
with a variability and rhyhm of marking that is different
from that maintained for the rest of that row. In this sense
the beginning group of9 recalls the set of 17 strokes that
began row 3 in Block A (Fig. 1l a-c). From the 6th stroke
of this group, the stroke/o//owing the appended arc, there
are 30 strokes to the end of that row. Counting 91 shokes
from this 6th stroke (30+38+24:91) takes one to the 24th
stroke of row 5. Row 5, containing 43 strokes, is the
longest in Block B. The 24th and 25th strokes of this row
constitute a subset made with a different point and
pressure from the differentiated subset of 5 tightly packed
strokes that follow; this tight subset of five suggests a
discrete "period," perhaps an observational lunar period
initiating a new sequence.

Counting 9l strokes from stroke 25 of row 5
brings one to the end of the last row of Block B:
(19+37+38:94). This is the row that was extended after
the 30th stroke by the addition of two short upwaid-
angled horizontal containing lines marked with six strokes
(2+2+2), with two lower closing srokes incised with a
different tool, to give a sum of94 (Fig. 4b, Fig. 18 a, b).
A "91st" stroke would fall within these added marks of
the last row. The anomalous ending appended to Block B
may therefore have included an awaited solar observation
and a period near the end ofan observational lunar montll
the last crescent, the days of invisibility, and the first
crescent. If so, the first row of Block C, which follows,
should begin with a "short" first month. It is assumed that
the appended horizontals and the added stokes at the €nd
of Block B were intentional and neither random nor

decorative.
Block B is, therefore, bracketed with an isolated

"staggler" at the top and a set ofanomalous additions at
the end, rnaking it possible to assay a struchrral
breakdown involving a presumed lunar and concurrent
solar rcadtng. A linear rendition of Block B with a
horizontal overrnarking indicates the suggested
observational "lunar" periods (Fig. l9). A star sign is
placed at the position of possible solar observations at
9l+ day intervals. In this assay, Block B begins and ends
with a period of seasonal solar observation. It is assumed
that the Epipaleolithic engraver would have been able to
see and evaluate such periods as perceptual chunks
without these analyical overlying lines or analytical
cueing signs (cf Kosslyn 1988, and below; Marshack
1991a,b, 1997,1999, nd) since the sequence ofgroupings
had been personally incised and the observed phenomena
were self-validating.

These accumulating analytical and inferential
data, i.e., the hand-polish indicating long-term curation,
the data found on the first face, the many anomalies and
cueing indications throughout the composition, and the
apparent match with a lunar and possible solar
observation, seem to provide interlocking evidence for a
"time-factored," ad hoc process and nadition of non-
arithmetical accumulation and positional record-keeping.

Though these analyses and inferences are not a
proof, the concepts and the postulated mode, if valid, may
be crucial for understanding certain preparatory concepts
that may have abetted the rise of agriculture and the
subsequent development of the calendrical and record-
keeping cultures of the Holocene (Marshack nd).

The terminal Upper Paleolithic notation from the
Grotte du Tai in France (Marshack l99la,b) had
documented a process of set and subset record-keeping
that involved non-arithmetical observations of lunar
periods in apparent conclurence with solar observations
marking "half year" periods (solstitial or equinoctial).
This type of concurrence is common in "calendar-
keeping" cultures. Almost all later traditions of
"calendrics" involve the observation and coordination of
concurrent sequences and periodicities. In a modem
society these usually involve interlocking tapestries of
religious, adminishative, political, agricultural,
manufacturing, aggregational, memorial, familial and
personal, as well as debt, trade, and market sequences.
The definition and description ofan historical culture can,
at this level, often be made in terms of the interlocking
processes that occur within such calendrical tapestries.
Every early agricultural sociefy had its concurent
calendars of overlapping culhual sequences:
Mesopotamia, EBI?I, Mesoamerica, South America,
China, Siberia, Africa, and such modes are still
rnaintained zrmong many indigenous cultures and peoples
today. Of inportance for the present analysis, the
coordination and maintenance of such concurrent
calendrical sequences is almost always assigned to an
individual (or to a group of specialists), though the
narrative and mythic structues and the pragmatic
activities that are embodied in such tapestries are usually
well known and often participated in tbroughout the



culture (Marshack nd). That a sequence as seemingly
"simple," but as analytically complex, as the Oktizini
composition could frrnction at different concurrent levels
of observation and reference is consistent with a body of
comparative ethnographic evidence and with theoretical
models on the time-factoring of cultural tapestries (Bailey
1993), and it conforms to the analyical and discursive
frameworks found in the developing subdisciplines of
archaeoastronomy and ethnoastronomy (Aveni l989a,b;
Krupp 1996; Ruggles and Saunders 1994,' Iwaniszewski
1999; and the joumal Archaeoastronomy).If there existed
early Paleolithic non-arithmetical modes of abstactly
structuring cultural and subsistence time-and-periodicity,
then we may have one specialized indication of some of
the underlying cultural and conceptual processes that were
involved in preparation for the more formally structured
tapestries of the later farming cultures and, more basically,
an indication of the fundamental, essentially time-factored
nature of human cognition and culture itself. Every early
agricultural society was faced with the fundamental
problem of creating and maintaining a "time-factored"
subsistence and cultural-social tapestry. But hunting-
gathering culhues are also faced with this fundamental
human problenl though at historically and
developmentally different or simpler levels of practice,
observation, and sociaVcultural maintenance (Marshack
1999).

Block C

Block C (Fig. 20 a,b) has 8 rows, the same number of
rows as Block B. but the area is almost twice that of Block
B and so the rhythm of marking and the spacing are
different. A visual scan of the line rendition for Block C
indicates that, once again, the ladderlike rows are neither
symmetrically nor similarly incised. Some rows, such as 2,
3 and 4, are incised rather vertically, but other rows have
a clear tendency to slant towards the left as they
accumulate, again suggesting a hand-held incising,
perhaps under different circumstances, a different grip, or
at different times or locations. There is no sense that a
rhythmic incising provided either coherence or uniformity
to the eight rows. There is hand polish along the edge of
the stone around Block C and on some of the strokes that
rmpinge on the edge. Two vertical fossil intrusions at far
right were ignored during the incising, particularly in rows
5 and 6; they were ignored because there was apparently a
need for additional marking space after the fossils. Row 6,
the longest of the rows, extends beyond both fossil
intusions and has a "sign of closing" after the second

Gig. ad) created by a horizontal line that was incised over
the final vertical to create a "cross" (Fig.2l). Block C
ends two rows below, with row 8, and this final row has
its own far more dramatic "sign of closing," a broad wide
band (Fig. 4c; Fig. 22). This sign essentially terminates
the incising on the Oktizini stone. Even a cursory glance
indicates that despite its differences, Block C documents
the same type of variability present in Blocks A and B.

The most dramatic instance of a change within
Block C, which was apparent before a row by row
analysis had begun, occurs at the end ofrow 4 where the

final stroke of a slanted sequence incised with a relatively
sharp point is overcrossed by a flat point that was used to
incise a subset of 8 flat vertical sfrokes. This row is then
closed with two thin sfrokes made with a different rhythm
and pressure (Fig. 5a,b). These eight flat stokes were
apparently incised at one time, suggesting an arithmetical
counting for this subset (Marshack nd). This subset of 8
uniform flat strokes contrasts stongly with the irregular
accumulation of 17 strokes that begins row 3 of Block A
(Fig. I I a-c), a group of subsets that had apparently been
incised at different times. These differences among sets
and subsets would seem to be due to the different times of
incising and to differences in the observations and record-
keeping that had occurred at these positions.

A preliminary count of all the strokes in Block C
is 308 (plus or minus one or two indeterminate strokes or
edge marks); this is a possible l0% month period of non-
arithmetical lunar recording (308+29.5:10.4). This sum is
less than a lunar or solar year, but it is sufficient to have
encompassed three solar (solstitial and/or equinoctial)
seasonal observations within a sequence of lunar "month"
observations.

If Block C continues from Block B, as the mode
and evidence suggest, the first row should record a short
month, i.e., minus the lunar days that were appended at
the end of Block B. Row I of Block C has 23 strokes (Fig.
20 b), not enough for a full lunar month; however, the first
three strokes of row 2, are made with an apparently
different tool and end with a "cueing" mark (Fig. 23).
After these four strokes the angle of marking and the
cross-sections change. This opening set of four may thus
be the completion of row l, just as row 1 may be a
continuation of row 8 of Block B.

Block C posed two analyical problems: the need
for a row by row microscopic analysis and the challenge
of demonstrating a possible concunent lunar and solar
observation. If, for instance, a solar observation was to be
expected 91+ days after the one assumed to have occurred
within the appended end of Block B, it would have to
occur in row 3, possibly in the subset near the small "v"
sign that closes that row (Fig. 24). The next solar
observation should then occur about 9l+ 64tr later, within
the 6th row, which has its own sign of closing at far right,
the horizontal sfroke forming a cross (Fig. a d, Fig.2l).
Row 6 is the longest and the most densely packed row in
Block C (compare it to row #l); it contains 60 to 6l
sfiokes, possibly constituting an observational two month
period. There was a question as to whether, and how, rows
6 and 8, with their different "signs of closure" might
conform to the proposed model. The model suggests that
there should be some indication of a solar observation in
either row 6 or 8.

Not only do the rows in Block C vary in length
and count but the strokes, sets and subsets also vary
typically in their rhythrrl spacing, and angle of marking. A
few examples illustrate these differences.

In Block C there is again evidence demonstrating
an incising sequence of A-B-C. Row 4 of Block C begins
with a thin shoke that crosses over the lower horizontal
line of Block B to the left, just as shokes from Block B
crossed over into Block A. Row 4 of Block C consists of

294



subsets incised at different angles and with different tools
or cross-sections; this row changes its mode of incising in
the middle, after a single long vertical (Fig. 25). This row
ends with the subset of l0 in which the first 8 stokes are
produced by a wide, flat point (Fig. 5a,b). Row 5 begins
with l0 strokes before a wide space after which there is a
change in the rhythm and angle of incising. With row 5
the incising on the stone becomeprincreasingly slanted as
it accumulates towards the right. ̂  ' Row 6, the longest in
Block C, ends with the image of a cross. It begins with
sharply incised vertical strokes but the 9th and l0 strokes
represent a small subset, after which the incising poim
apparently changes. The l6th stoke has a cueing mark or
a unit added to it. The 21st and 22nd snokes indicate that
the incising point had broken, evidenced by the abrupt
mid-stroke changes that occurs when a point breaks but
the incising is continued. This is the only such instance of
breakage found on the Okiizini stone.

Row 6 is the longest row in part because it
extends into the wide space at the right after it has crossed
beyond the two vertical fossil intnrsions. The final
stoke, incised after the second fossil intusion, is
overmarked with a horizontal to create the image of a
"cross"(Fig. 4d; Fig. 2l). It is possible that the terminal
cross marked this row as one in which a solar observation
had occurred or was expected. The bottom row, row 8,
two rows below, begins like the others, with differentiated
subsets: the l2th aud 13th stokes, however, constitute a
dramatic short subset incised at a sharp angle (Fig. 26).
The sfrokes in rows 7 and 8 begin vertically but become
increasingly slanted as they proceed to the right. The final
three or four hesitant short strokes of row 8 are
overmarked with the broad closing horizontal shoke (Fig.
4c; Fig. 22). As noted, there are 308 * l-2 stokes in
Block C, or 10.4 lunar months, enconpassing three to
four solar observations if the assumed solar observation
within the set of 8 added sfrokes at the end of Block B is
included. The full sum of shokes on the stone, including
the lone ladder of58+ on the reverse face, is 807 + I or 2.
The breakdown by blocla is: (Face #l) 58 + (A)159 + (B)
294+ (C) 308 = 807 or more than two years (365 X 2
=730), possibly enconpassing 8 or 9 quarter-year solar
observations 9l* days apart, or 4 longer half-year solar
observations 182+ fuys apart. It is assumed that the hand
polish along the edge of the stone represents a period of
curation and use for at least these 807 days, a period that
would have encorryassed both group mobility and
occasional sedentism

Though the inferences drawn from these analyses
are hypothetical, it should be clear that the conplexity and
persistent variability of the analytical data cannot be
explained by any theory that suggests that the conrposition
represents a decoration made with one point and at one
time, as has been often suggested for early linear
conpositions (D'Errico 1989, 1991, 1992). Nor does the
conplexity and variability suggest a random marking or
the presence of an entoptic image that was seen during a
Eance hallucination, as has been proposed for certain
early "geometric" cor4rositions (Lewis-Williams l98l;
Lewis-Williams and Dowson 1988, 1989; Marshack
1989b; and Note l2).

The data that have been presented are adequately
explained by the psychological and neuropsychological
processes that are present in normal human vision, in
visual problem-solving and abstraction, the acquisition of
expertise, and by the nearly infinite variability that is
found in human image and symbol production (See also
Kosslyn below). It is interesting that these quite normative
processes of cultural vision have never been applied to
any of the "geometrically" structured Paleolithic
compositions and artifacts by the proponents o{.the
entoptic hlpothesis (cf Marshack 1989b, and below). "

Having explored Block C at different levels of
analysis and inference, a tentative analyical linear
breakdown is presented (Fig. 27). A horizontal
overmarking of the ladders suggests perceptually
differentiated observational lunar periods; a star sign
again indicates the position of possible solar observations
at 9l+ day intervals. A visual scan indicates that the
suggested lunar periods are, in fact, perceptually discrete,
the breaks usually occur at a cueing mark or at a change in
the rhythm and angle of marking. Within the process
being suggested such groupings could probably have been
read as discriminated periods by the engraver. Aspects of
the basic visual-neurological mode by which one reads
such differentiated perceptual chunks has been described
by Kosslyn (1988; and below).

It should now be possible for a modern viewer to
"see" the Ottizini composition, probably at first perceived
as a static geometric paftern, as the product of a complex,
time-factored process, a composition that had been
incrementally accumulated within a seasonally mobile but
occasionally sedentary hunting-gathering group, a
composition that may have symbolically and practically
helped to cohere its way of life (Emery-Barbier, this
volume, on spring/summer vegetation at Okiizin|. While
these analyses and inferences reside outside ofany current
archeological paradigrn, they conform to a number of
recent theoretical and analytical models conceming the
inherently variable and often uncertain seasonal hunting-
gathering way of life (Rocek and Bar-Yosef 1998). It is
apropos, then, to briefly present an analysis ofcomparable
compositions found among certain mobile but at times
more sedentary hunter-gatherers within this circum-
Mediterranean area of Eurasia, and from this Late
Paleolithic/Epipaleolithic period.

T]RKAN-E.RUB II AND HAYONIM, ISRAEL.

In 1990, E. Hovers published the report of an incised
limestone pebble (9.2 cm long) excavated at the
Geometric Kebaran site of Urkan-e-Rub IIa, situated on a
terrace of the Wadi Ahmar whose winter run-off today
flows through the Jordan Valley to the Jordan fuver
(Hovers et al. 1988; Hovers 1990). The Hovers report was
the first careful study of an incised geometric conposition
containing sets of ladders from the Levant, and it remains
the q/pe study for this class of Near East artifact. Because
ofthe care taken by Hovers in addressing tlese processes
it was these descriptions of the Urkan pebble that
instigated this researcher's study of the Oktizini pebble in
Anatolia and this class of imagery in Israel and Jordan.
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Hovers noted a similarity of the Urkan composition to the
Otcrizini engraving, prinnrily because of their use of
ladders but also noted that the compositions were
structurally different.

However, there are similarities. The Urkan
pebble, like the Oldizini pebble, documents significant
hand polish along its edges, suggesting curation and long-
term use; the Urkan pebble has a different composition on
each face; it provides evidence for a use of "different
tools" at different positions and, as suggested by Hovers,
the possible incising of each face of the pebble by a
different person. The fw'o faces may, however, have been
incised by one person at different times, at different
locations, with other tools, and with different concepts.

Though there are ladders on each face of the
Urkan pebble, the disposition of ladders is different than
on the Okiizini pebble (Fig. 28 a,b). This is no surprise,
since the early notations are unstandardtzedandlargely ad
hoc and therefore vary structurally. A microscopic
analysis reveals that the Urkan engraving is, however, a
variant of the Oktizini tradition, confirming and amending
many of Hovers' findings. the Okiizini pebble, which is
slightly larger than the Urkan pebble, has 22 ladders,
while the smaller Urkan pebble has five isolated ladders
plus a final melange or block of ladders on the second
face. The Urkan compositio4 like the Ot'rizini
composition, documents the presence of different ad hoc
problem-solving decisions on each face and in each area,
both in the positioning of the ladders and in a use of
symbolic motifs in association with the ladders. Though
the Olirizini and Urkan artifacts are visually and
structurally different, they are analytically and
functionally comparable. Of particular interest, the Urkan
and Oktizini compositions represent a symboling mode
that is also found in the later Natufian at Hayonim (Belfer-
Cohen l99lb; Marshack 1997, 199Ib, nd).

The analysis begins with Hovers' "Face B" (Fig.
28b) because it is the most complex and difficult and
because it addresses a greater range of analyical
problems. Hovers suggests that the incising began with the
carefully incised grid or net motif at far right and that the
two ladders along the sides which meet at the apex were
the last items to be incised. This was interesting because a
motif or symbol which either begins, ends, or
acconpanies a notation can be irnportant in the attempt to
understand its possible meaning. Hovers' line rendition
indicates that one line of the net motif crosses into the
upper ladder. Which, however, had been incised first. the
net or this upper ladder? Microscopy reveals that the line
from the net crosses over and into the upper ladder as well
as over its lower containing line and some of its unit
marks (Fig. 29 a,b). This evidence is comparable to the
overcrossing lines from Block B into Block A and from
Block C into Block B on the Oktizini pebble. A careful
analysis of the incising on face B of the Urkan pebble
indicates that the net motif represents the terminal incising
on this face. The upper ladder was the frst motif to be
incised and it was incised like all sequences in this
fiadition, as sets and subsets made by different points or
cross-sections with periodic changes in thi angle,
pressure, and rhythm of marking the subsets. The

macrophoto (Fig. 29 b) also indicates that the lines from
the net cross over and into the cenfial melange above it.
The melange, therefore, also precedes the net. A carefrrl
microscopic analysis indicates that the upper ladder (Fig.
28b, 29 b) was the first image to be incised on Face B; the
ruurower ladder at left, appended to the first at tle apex,
represents the second incising. The melange between
these two ladders represents the third incising, while the
net or grid motif terminates the engraving on this face.
Establishing the sequence for these four elements was
crucial in the attenpt to understand the possible meaning
or intent of the Urkan composition.

All the ladders on the Urkan pebble, as is
apparent also in the schematic line renditions published by
Hovers and by the close-up photos, were incised as
subsets ofdifferent length, pressrue, angle ofmarking, and
with periodic changes in the cross-sections of the points
used; at this level, therefore, the process is similar to the
mode documented for the Ohizini pebble. The detail from
the first ladder on Face B indicates these differences (Fig
29 b). This process of changing the angle of marking and
tJre cross-section for different subsets had, in fact, been
noted by Hovers in describing one of the vertical ladders
on Face Ar "The third ladder has 17 rungs of which the
upper 4 and the l3th seem to have been nnde by a
different point that produced a double line. The latter also
has a different orientation than the rest..." (Hovers
1990:317). Figs. 30 a,b document the cross-sectional and
angular differences within this "ladder" on Face A,
variations of a [pe found among all the ladders on the
Urkan pebble, as well as on the OtCrizini pebble and other
examples of early notation.

Microscopic analysis of face B reveals ttrat the
melange of lines in mid-composition consists of
descending rows ofladders. These rows were produced by
short horizontal containing lines that were appended to
one another, each subsection then being marked with its
own subset of strokes (Fig. 31), suggesting a periodic
accumulation of highly variable subsets. The mode is
conceptually, if not perceptually, similar to the more
ordered accumulafion of descending rows found on the
OtcUzini pebble. Unlike the ladders incised on face A of
the Urkan pebble, or the ladders along the sides of face B,
the ladders and their subsets within the melange were
incised with exceedingly sharp, fine micropoints, in a
runner that suggests that they may have been incised not
only at different times, with different micro-points, but
perhaps at different sites or locations and apparently
without a stable or comfortable resting place for either the
engraver or the pebble. It was these differences ofincising
that led Hovers to suggest that Face B may have been
incised by a different person. Within the nadition being
proposed, it may be more reasonable, however, to suggest
that the incising occured under different conditions. By
contrast, great care and control is evident in the one-time,
single-point incising of the terminal net mofif. Great care
had also been taken in the one-time, apparently single
point incising of the initiating 61a1shing-band "desigp" on
Face A. The care taken in incising these initiating and
terminal motifs contrasts with the persistent variation that
is found within the ladders. The motifs and ladders seenl
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in fact, to represent different symboling modes. The
problem for the analysis, therefore, concemed the nature
ofthe variations and the possibility for inference that this
variability offered. There was also the obvious question:
Was there a relation between the initiating branching band
motif on Face A and the terminal net or grid motif on Face
B?

Hovers had noted that the branching-bands on
Face A had been incised first, beginning with the arcing
multiple band at the top. The multiple bands below were
then added as branches and appended outward to the right
and left towards the edges and the corners. Three ofthese
multiple bands were then marked internally to produce
ladders. Hovers also noted that, though the branching
bands may have been incised as a single event (and
presumably, then, with a single point), the ladders within
these bands had apparently been incised by different
points (and perhaps, therefore, at different times). Hovers'
line rendition indicates some of the variation within these
ladders and the macrophotos document the nature of these
subset variations.

The branching-band design on Face A and the
net motif on Face B represent the only engravings on the
Urkan pebble that were carefully incised, each apparently
with a single tool and each apparently as a single marking
event. Since they represent the initiating and closing
motifs or symbols, they suggest a possible ritual or
symbolic beginning and ending for the composition and
the possibility that these motifs had particular relevance
within this composition and for this engraver and that the
two motifs had different meanings at the two positions.

A possible difference in the meaning of the two
motifs was recognized by Hovers. In discussing the
branching bands on Face A, Hovers noted that the present
author had suggested that the branching band motif
(including multiple zigzags, branching "comets," and
"streams") is found in the Upper Paleolithic of Europe
and may have been water-related (Marshack 1976, 1977,
1979, 1999). Hovers assumed that a water-related motif
should be related to fishing and remarked that there is no
evidence of fishing at Urkan. However, the water-related
motif found among the riverine cultures of the European
Upper Paleolithic, it had been argued, were more
reasonably related to the spring thaw and floods of that
region and the increasing seasonal flow of sueams found
within some of the Franco-Cantabrian caves. Fishing was
also largely seasonal and often related to the appearance
of certain anadromous fish within the network of
European rivers. In the Levant the process was somewhat
different, though the winter rains and the run-off within
the wadis were equally stong seasonal markers for
planning sequences of activity and mobility among
regional groups of hunter-gatherers. Since Urkan-e-Rub
IIa was located on a terrace of the Wadi Ahmar, whose
run-off would have flowed eventually to the Jordan River,
one rnay suggest that from the end of the winter rains to
the growth of collectible cereals, legumes, tubers, fruits,
and nuts and the seasonal presence or movement of
animals would have encompassed a known sequence of
months. The time from the winter rains run-off, perhaps
symbolized by the motif of the branching steams, to the

collection and storage of certain plants, perhaps
symbolized by the motif of the net or basket, may have
encompassed an observed period of both sedentary and
mobile group behavior. Branching-bands, similarly
constructed as flowing outward from a cenfial stem or
sfieam (as on the Urkan pebble), appear as a ritually
incised motif at Karain" the site near Okiizini (Fig. 36 a,b).
Branching-band motifs are incised on both faces of the
Karain stone, and appear in variant form on another small
stone from Karain (Marshack 1995a,b). The multiple band
image of water, in its various manifests (i.e., multiple
serpentine bands, multiple-zigzag bands, etc.) is an
important motif in the later Nafufian and in many of the
agricultural societies that developed later among the
Mediterranean cultures. The multiple zigzag image of
water is also found at the Neolithic site of Qatalhtiyiik
(Mellaart 1987).

Within the conceptual frame being posited, the
three ladder sequences incised within the multiple bands
on Face A ofthe Urkan pebble would represent an ad hoc
problem-solving stategy, an incising of requisite ladders
in the only space available after producing the branching-
band motif. If so, the process would be comparable to the
incising of an appended ladder to the large circle on the
first face of the Oktizini pebble.

Hovers had, therefore, seen the Urkan
composition correctly and had asked the proper questions.
But within the tradition being described, the pebble
clearly poses a set of interpretive problems. At the time of
publication, ttre Ottizini data was not available. This
limitation is evident in Hovers' general discussion of
Paleolithic notation:

"Marshack ...believes that... notations were
accumulated sequentially over an extended
period of time and hence irnply a recurrent
cultural activity that would have been of value to
social units larger than the nuclear family.

"The idea of notations accumulated over time has
recently been criticized by d'Errico (1988,
1989)...On the basis of scanning-electron-
microscopic examination of a large sample, he
claims that the linear so-called notations were
created in a short time and in many cases by one
person with a single tool.[p.313]"

Hovers had recognized that different tools may have been
used to incise the Urkan pebble and had surmised that
each face may have been incised by a different person and
therefore at a different time. The possibility that cross-
sectional differences might indicate different periods of
incising had been at the core of the notational debate for
more than two decades. It is of interest, then, that a full
year after publication of Hovers' report, D'Errico, having
studied a diflerent class of incised material than in his
early arguments against notation (D'Errico 1985),
announced that Upper Paleolithic notations did exist and
consisted of sets incised by different tools (D'Errico and
Cacho 1991). D'Errico had never investigated how a
notation is structured or functions, or how a notation
might be validated or be studied except at the level of



cross-sectional analysis and had chosen his analytical
sample srmply because the artifacts were incised. After
reporting that different tools had been used in incising
these European Paleolithic notations, D'Errico continued
to argue that all these notations were nevertheless incised
"at one time" (D'Errico 1995; but see Marshack 1995).
The possibility that a surface and a marking tool might be
curated and be used for different marking events over a
period of time, and that different tools could be used at
different times for incising on a single surface, did not
conform to d'Errico's "single event" hypothesis for early
art and notation (D'Enico 1992). This researcher, and
others, have voluminously demonshated that symbolic
artifacts could be curated and could be marked over a
period,qf time (Marshack 1969a, 1972, 1979a,b, 1977,
1979\.') It had also been demonstlated that notations and
marking tools could be curated and that different tools
could be used for separate marking events at different
times (cf. Marshack l972ll99lb, 1974, rrd, and the
Appendix). Nei*rer the OkUzini or Urkan composirions,
both of which contain evidence for curation and a use of
different tools, could have been incised as a single event
or have been produced "at one time." Persisting
uncertainty does point to a problem in the notational
research that needs clarification (see Appendix). This
researcher has repeatedly argued that notations cannot be
determined or studied by mere cross-sectional analyses,
any more than the processes of writing can be studied by
an analysis of the inks or the changes in inks or pens that
might be used in writing, or that cuneiform can be
understood by a study ofthe cross-sections ofthe wedges
used to mark the soft clay. Writing, notation, and record-
keeping are extaordinarily complex neuropsychological,
cognitive, visual, problem-solving modes of structuring
and sequencing different classes ofcultural data. They are
processes that both function and need analysis at many
levels (cf Marshack 1974, nd), the least of which is cross-
sectional and the most important of which is cognitive and
cultural. The Oktizini and Urkan artifacts had clearly been
produced within a widely understood but higtrly variable,
Epipaleolithic cultural tradition. I describe some
cornparable accumulations made within this region and
within this Epipaleolithic tradition.

Belfer-Cohen and Bar-Yosef had already
suggested that notations were present among the Natufian
artifacts from Hayonim (Belfer-Cohen l99la,b; Bar-
Yosef and Belfer-Cohen 1999). In 1997, Bar-Yosef and
Belfer-Cohen excavated a 55 cm long incised limestone
block at Hayonirn The block, much too heavy to have
been mobiliary, was incised along its entire length with an
exceedingly faint, sharply incised, ladder (Fig. 32).
Microscopy revealed that despite the seeming inegularity
of marking, it consists of a linear sequence of long and
short sfrokes grouped in discrete subsets incised at
different angles and with different spacing or rhythm and
that it was clearly interspersed with positional cueing
marks making it a typical late Paleolithic ladder. As the
sequence accumulated, the horizontal containing lines had
also been lengthened and appended (Marshack 1997,
1999), a mode of extending current marking space that
was documented on the Ottizini pebble as well as within

the melange on face B of the Urkan pebble and the bone
plaque from Tai in Europe. Though incised as a single
ladder, it was possible to ascertain what seemed to be
perceptual chunks or groupings within the accumulation,
comparable in that sense to groupings perceived in the
Oktizini, Urkan, and Tai compositions. Considering the
size and weight of the stone and the length of the
sequence, it is possible that an incising tool may have
rested on the flat surface to be picked up as needed for
incising a subset or, if the point broke, another micropoint
could have been picked up in the debitage at the site. It
was clearly not the tool but maintenance of the sequence
that was important. A linear rendition (Fig. 33 a-d)
indicates certain perceived and assumed major groupings;
each apparently represents an approximate two-month
observational period. Had these "ladders" and their
subsets been incised as descending rows, their relation to
the Okiizini stone would have been apparent. The full
sequence seems to represent a seven month period; six
primary months and a less sfrongly and less carefully
incised final subsidiary seventh. When this breakdown
was originally published, it was suggested that the
sequence may have represented a period of at least seven
months of occupation at Hayonim (Marshack 1997).

Other notations have been excavated at Hayonim
(Belfer-Cohen 1991; Marshack 1997), the most complex
being a recently excavated small block ( Bar-Yose{
Belfer Cohen 1999; Marshack nd). This new stone is of
particular interest since, like the Okuzini composition,
each area of the stone is incised with a differentiated
grouprng of sets, subsets, and rows. After the main face
had been filled, one ofthe flat edges was used for incising
a final group ofsets and subsets. There are other notations
at Hayoni4 each structurally different, some on
stationary blocks and some on portable stones (Marshack
1997, 1999); each, however, conforms to the basic set-
and-subset mode.

This researcher originally suggested that the
long, linear, Hayonim composition had probably been
incised and maintained by a specialist who kept track of
the group's economic and rirual sequence, a sequence that
would probably have involved observation of changes in
nature and in the seasonal economic, ritual and social
activities occurring during the period recorded (Marshack
1997:81-85). The suggestion has relevance beyond this
single composition. There is archeological evidence for
developing tendencies towards sedentation during the
Epipaleolithic, including broad spectrum plant collection
and processing, and even apparently the selective storage
of certain plants. Incipient "mortars" and "pestles" were
found in level IV at Oktizini, suggesting the presence of
resources that could be processed and stored. Sickles are
present in the later Natufian, again suggesting some means
of portage, winnowing, and storage. Tchernov (1984,
1991) has documented the presence of commensals at
Hayonirrl suggesting a storage of plant resources, and
Lieberman, (1991, l993a,b) on the basis of cementum
tooth studies, has suggested that at Hayonim gazelles were
hunted in the Natufian during at least two seasons, April
to October and November to March, suggesting an
occupation at the cave for large parts ofthe year. A seven
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month block of continuous notation would, therefore,
have theoretically had a viable economic and cultural
context. The cueing marks and positional subsets may
have marked differentiated aspects of the cultural
sequence in that observed year.

Conparable modes of notation had developed
among the hunter-gatherers of the European Upper
Paleolithic. They appear fust in the Aurignacian,
becoming more complex during the Upper Paleolithic, the
Mesolithic/Azilian, Epigravettiarl Epipaleolithic, and
Maglemosian, particularly in those periods and regions
that began to show increasing tends towards local
sedentary occupation (Marshack l972ll99la,b, 1975,
1987;1995,1997,1999; D'Errico and Cacho l99l). The
widespread presence of these traditions in the
Mediterranean and European area poses an interesting
historical problem. According to the ethnographic record,
the remnant, peripheral, and often isolated hunter-gatherer
cultures of the historical period never developed or
maintained record-keeping traditions of the type that have
been described, though seasonal sequences and their
human activities were carefully observed (Marshack
1991a; Orlova 1966, and below). Since notations, as
highly specialized personal artifacts, perhaps
"shamanistic," were not intended for display or for use in
ritual and ceremony, they may not have bee!. often
discussed, sought, or colleited ethnographicatty.l4 ttrey
have not been of general ethnographic interest and they
have never been discussed in hunter-gatherer theory. The
landscape, horizon, and celestial markers that are used for
seasonal observation by almost all hunter-gatherers were
seldom investigated by early ethnographers. That the
landscape as well as the sky can, however, be an
observational calendar has begun to be investigated
theoretically and archeologically (Ingold 1993; see also
Marshack 1972/l99lb, 1975), and use of the sky and the
landscape as a "calendar" has had broad investigation
within the developing sub-disciplines of
archaeoastronomy and ethnoastronomy (Aveni 1989 a,b;
Ruggles and Saunders 1993; Ruggles 1995; Iwiniszewski
leee).

RIPARO TAGLIENTE

At the late Upper Paleolithic/Epigravettian Italian cave of
Riparo Tagliente (Val Pantena), near Mont Cassini,
Verona, a large incised block of granular limestone (25 X
17 cm) rvas excavated (Leonardi 1980, 1981, 1982,
1989). Dated to c. 11,000-10,000 BC, it comes from
approximately the period of the Natufian notations
excavated at Hayonim in Israel (Fig. 3a). The block is too
heavy to have been mobiliary and therefore represents an
on-site sequence of sedentary incisings. The composition
had been accunnrlated in the basic linear, variable, set-
and-subset fradition. This accumulation could not have
been read arithmeticalln but it could have been "readn'
sequentially and positionally by the maker (Leonardi
1981,1982, 1989; Marshack 1995). Unfortunately, most
of the incising had been overmarked with India ink for
photography or exhibition purposes (Borsetti l98l).

The overmarking and the granular conposition

of the stone made cross-sectional microscopy impossible;
but strong sideJight and a slow, careful tuming of the
stone made it possible to recover all of the original
incising. Because of the stone's size, the engraver had not
found it necessary to incise horizontal containing lines to
encorpass and separate the rows, sets and subsets. If
containing lines had been used, the accumulation would
have been more formally structured and visually similar to
the notations from Tai in France, OtCtizlni in Anatolia, and
Urkan and Hayonim in Israel. Because of the size of the
stone and the length and complexity of the accumulation,
encompassing more than one year, it may again have been
practical for an incising tool to have lain near the stone
(see Appendix).

An overlining and a count of the major
perceptual sets (Fig. 35) suggests the presence of
observational lunar groupings but also indicates a
variation in the tradition; there are anomalous subsets
incised before and after the major sets as well as
occasional cueing indications or strokes within a set.
These modes of subsidiary marking represent an aspect of
early notation that was fust described in 1969 within a
serpentine notation incised on a mammoth ivory tusk from
the late Paleolithic site of Gontsy on the Russian plain
(Marshack l972ll99la). It was the evidence of this mode
of subsidiary marking that had initiated the notational
research. The Gontsy composition had documented cueing
marks on different sfiokes, as well as subsidiary sets
between and after the primary sets, subsidiary sets which
had a different meaning or intent from the unit marks and
subsets of the notation itself. Similar modes were
subsequently documented in other notations from the
Paleolithic (Le Placard, Tai, Raymonden, Cueto de la
Mina, Zigeunerhcihle, Fenovia) and in historical notations
from the Nicobar Islands in the Indian Ocean (Marshack
1972/l99la,b, 1990, nd), Winnebego and Sioux calendar
sticks from North America (Marshack l972ll99la, 1985,
1988), calendar sticks from Siberia (Marshack l99lb) and
the Chamula calendar board from Mesoamenca
(Marshack 1974,nd and Appendix).

TIIE NEUROLOGY AND CULTURE OF
EARLY NOTATION

It is likely that this widespread tradition and the concepts
and absfiactive modes involved played a role in the
subsequent development of Near Eastem agriculture and
animal domestication, particularly since the region
contained a diversity of ecotones supporting the seasonal
growths of cereals, legumes, tubers, fruits, and nuts,
resources that would have been available for storage
under conditions of opportunity, climatic change, and
stess (Marshack nd). North of the Mediterranean run, the
Upper Paleolithic and Epipaleolithic cultures of Europe
developed their own subsistence, ritual, and networking
calendars and their own symbolic tapesfries. Although
Europe did not possess a comparable range ofstorageable
and processable vegetal resources, there is evidence for
the seasonal harvesting and processing ofplants for fiber
weaving (Soffer et al. 2000) and there is an occasional
grinding stone that may have been used for processing
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particular plants. It rnay be of interest that different plant
images, marking the seasons of growtlr, flowering, or
fruiting, are found in the Franco-Cantabrian caves and
among the Upper Paleolithic mobiliary artifacts
(Marshack 1970, 19721 199 lb, 1975).

At a different level, but of inportance in the
study of early notation, are investigations into the
cognitive processes involved in their production, i.e., into
the neuropsychology of vision and imaging, visual
abstraction, visual problem-solvirg, visual quantification,
and perceptual and conceptual "time-binding' and.time-
factoring." I touch briefly on a few ofthese processes.

Two decades after the accumulation and
sequencing ofnon-arithmetical sets and subsets had been
documented for the European Paleolithic materials, S.
Kosslyn, a neuropsychologist of vision and imaging,
wrote that "...principles of perceptual organization ...
determine the part structure of images... it has been known
since the early part of this century that we see lines and
regions as being organized into perceptual units. For
example, the pattern '---' is seen as a line (grouped by
the 'law of good continuation'), not six isolated dashes;
'XXX XXX' is seen as rwo units (grouped by the .law of
proximity'), not six solitary X's; and 'XXXooo, is seen as
two units (grouped by the 'law of similarity') not simply
three X's and three o's. Similarly, lines that form a
symmeEical pattem or that form enclosed areas tend to be
grouped as units...There is good evidence that these sorts
of units are not only perceived but are stored in memory"
(Kosslyn 1988:1622).

These are among the capacities that had years
before been inferred from an internal analysis of the
Paleolithic notations. But in that research it was not alone
this capacity to visually discriminate sets and subsets that
had been found to be important but the fact that the
capacity could be enculturated and become part of a
widespread skilled, if variable, cultural tradition.

A dozen years after he had described the
presence of perceptual chunks or sets, Kosslyn and his
colleagues (Mellet et al. 2000), investigated another of the
specialized processes found in the early notations, the
capacity to differentiate and remember short subsets by
the "length, width, orientation, and the amount of space
between the bars" [or strokes] which had been presented
to subjects as differentiated sets in a printed display; the
subjects were then asked to remember and report on these
perceived differences (Mellet et al. 2000:Fig. l). The
results documented another ofthe capacities that had been
inferred from the notational research, the ability to both
perceive and to remember such differences. Brain-imaging
tests have also documented dispersal of this capacity for
perceptual discrimination and recall through a network of
cortical and subcortical areas of both the right and left
hemispheres.

The specialized visual capacities investigated by
Kosslyn and his colleagues clearly represent capacities
that, during the Late Paleolithic, were being utilized by
certain groups of regional hunter-gatherers in a highly
specialized and regional cultural development. But the
notations also suggested other capacities. The small
subsets that were being incised had probably been

counted, though not wirhin a formal system of arithmetic
or subset surnrning, Accumulafions of subsets, sets, and
superordinate sets (or rows), had been evaluated and read
as relevant non-arithmetical quantities. The notational
inqoiry had early surmised that the capacity to evaluate a
sequence of sets and subsets, quantitatively and
positionally, would have depended on a capacity for non-
arithmetical quantification, termed in contenporary
psychology as a capacity for ..numerosity." The
neuropsychologist S. Dehaene has described these
neurological processes and the strucfures ofthe brain that
are involved in such evaluations via experiments
conducted into the human capacity for non-arithmetical
numerosify, a capacity which includes not only
estimations of set size but also of time duration and time
length (Dehaene 1997, 2000).

Dehaene indicates that such numerosi$ ..can be
extracted from a spatial representation of sets of items"
(Dehaene 1997:96). Dehaene cites the Tai notation
(Marshack l99la) as a Paleolithic example of this
capacity for non-arithmetical "numerosity" (Dehaene
1997:96). The human capacity for ..numerosity,"

observationally demonstrated in children in mid-twentieth
century by Piaget (1952), has since become a major
subject ofneuropsychological and brain function research
(Dehaene 1997,2000; Butterworrh 1999 and the citations
in each), producing a significant body of data that may be
considered as concomitant with and supplemental to
studies ofthe neurology and capacity for language.

Numerosify studies have tracked the presence of
this capacity and its ontogentic development not only
within pre-linguistic human infants (Wynn 1990, 1992,
1995 ) but also in other primates and the great apes
(Woodruff and Premack l98l; Premack 1988, Rumbaugh
and Rumbaugh 1987; Brannon and Terrace 1998; Hauser
et al. 1996). On purely a priori and logical grounds there
should have been a significant level of such capacity in
early and later hominids, and the Neanderthals. This
would have been an aspect of the evolving and developing
hominid capacity that cannot be determined from studies
of morphology, cranial volume, lithic typology,
subsistence strategies, or site structures. Despite its
absence from the material record, this generic and
evolving capacity is irportant for understanding the
appearance of Paleolithic notations as well as the
development of later more variable and sophisticated
modes of record-keeping. It had for long been argued in
the notational research that the culhual .,suddenlies"

which appear in the archeological record (e.g., in
technology, subsistence strategies, symboling and image-
making, or even the Paleolithic notations) were incipient
and prepared for by far earlier capacities and behavioral
manifests (Marshack 1972, 1976, 1989, 1990, 1996b,
2000).

Dehaene and his colleagues also published the
results of brain-imaging and psychological experiments
(Dehaene et al. 1999) demonstrating that the processes of
"non-arithmetical" quantificatio4 described as
"approximate arithmetic," reside in particular strucfures
and areas of the brain, topographically and functionally
distinct from those involved in language and tue
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arithmetic. The capacity is localized in the parietal lobes
of the right and left hemisphere, particularly in those areas
concerned with processing visual spatial information and
tasks, in guiding hand and eye movements, and in
orienting and rotating objects (conceptually via attention
and manipulatively by hand). These processes had been
both demonsfrated and inferred in the notational research.
Dehaene also found that the capacity for numerosity
involves "a representation of numerical quantities
analogous to a spatial number line" lmy italics. AM], a
capacity that relies on the "visuo-spatial circuits" of the
dorsal parietal pathway (Dehaene et al. 1999:970), This
metaphorical "spatial number line" is materially manifest
in many of the early notations as the horizontal
"containing" line or the ladder-like structures that
encompass a linear sequence of sets and subsets. Though
these neurological processes are specialized to particular
structures and pathways of the visual brain, they are
integrated within a wider, whole-brain network of
memories, references, and evaluations, including
linguistic and other cultural inputs.

While these visual capacities are important for
understanding the early notations, a more generic human
capacity is apparent in the notations, the capacity for
visual, manipulative, ad hoc problem-solving, and the
development of expertise within a particular cultural
context or conceptual frame. This capacity is at the core
of much human culture. It is a capacity that has been
generally assumed but has seldom been defined or
specifically addressed within the fields of evolutionary
anthropology or archeology, except perhaps in the limited
sense of /ool production, craft specialization, and general
adaptation. An evolutionary increase in the two-handed
capacity for visually mediated variable modes of problem-
solving would clearly have been crucial in the
development of hominid subsistence technologies and
cultural tapestries and their diverse material manifests
(Marshack 1984, 1985b). Two-handed skills are, in this
restricted sense, always contextual skills and largely
"time-factored" and as such they would be under frontal
and prefrontal lobe evaluation and mediation. The
Paleolithic notations represent a rather late, specialized
aspect and cultural use of this human capacity (Marshack
1976). Two-handed skills are learned experientially and
so tend toward varying degrees of enculturated expertise.
The notations represent one such exceedingly specialized,
expert, cultural skill. Visually mediated cultural skills
may, in this sense, be like the "infinite" variability that is
argued for language, an "infinite" variability that is
consfrained by the mode and yet is "infinitely" open and
ad hoc. Within the realm of our present discourse, it is
argued that this capacity for visually mediated two-handed
expertise and skill and ad loc problem solving is present
in all the early notations. Within the discipline of
psychology the human capacity for expertise in context
specific modes of problem-solving has had extensive
study ( Shallice 1982; Cohen et al 1985; Ericsson and
Smith l99l; Ericsson 1996) It is suggested that it is
largely this human capacity for the perception and
abstraction of "equations of process," and for the
perception of their persistent variation, coupled with the

capacity for visually mediated modes of contextual
problem solving, that were vital in the development of
notations and, later, of agriculture (Marshack nd).

CONCLUDING REMARKS

The early notations were, of necessify, also narrative
frames. The observed periodicities and variations in
nature would have been cross-referenced by story and
explanation. The presence of story and narrativity in the
early notations and in Paleolithic symbol and imagery had
been argued in The Roots of Civilization (Marshack
l972il99lb:). The inferable complexity of the early
notations would always, therefore, contain far more than
meets the eye or can be described analyically.

Part of that complexify derives from the nature of
human cultural vision (Eccles 1989:l3l-139). The
adaptive organismic visual capacity to see differences in
motion, shapes and forms, and to judge distance, had
evolved among diverse life forms, and then among
vertebrates, and finally within humans to the point that
complex processes and periodicities, or equations, could
be perceived as highly abstracted, static images, forms,
and structures. Referential variations could be cued.
encoded, and read within a diversify of static and
changing culturally devised frames. It is from this evolved
capacity for higher visual perception, abstraction, and
problem-solving that notatioq writing, arithmetic and the
variability of the abstractions and structrues that are
embodied in the sciences would develop. Given this
capacity, it would have required no great evolutionary
step or cultural revolution to go from the non-arithmetic,
linear, visuo-spatial records of the Paleolithic to
arithmeticized modes of record-keeping a short time later.
That step would have required, at most, a cultural
preparation of the tlpe that has been described, an
incremental accumulation of relevant cultural data, an
increase in sociaVcultural complexity and recognition,
therefore, ofa contexfual need.

The human capacity for time percepfion, time-
binding and time parsing has had wide interdisciplinary
study. The development of "event knowledge" in the
human child, with its correlate capacity for story and
narrative, has been studied (Nelson 1986, 1996; Pouthas
et al. 1993). A child's development of language in terms
of its growing perception of available equations of process
and relatioq with a lexicon of verbs ( in contrast to a
naming lexicon of nouns and objects) has been
investigated by Tomasello (1992, 1993). At a higher level,
the capacity to read a changing landscape in terms of its
time-factored seasonal and human activities has been
described (Ingold 1993). For the Upper Paleolithic, K.
Gibson, investigating the evolutionary development of
human capacity, has written: "One cultural behavior of
great benefit to a migratory style and well-developed by
Aurignacian times, involved the practice of inscribing
records on stone, bone, and other materials... The
recording of absolute time would have facilitated the
advanced prediction of seasonal events such as caribou
and avian migrations, salmon spawns, the beaching of
seals, the birth of animals, the ripening of plant foods, and
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the advent of hazardous weather. In addition, a proto-
calendrical system would have enabled dispersed sub-
groups to meet at pre-arranged times and locations for
festivals, marriage and initiation ceremonies, group
hunting expeditions, and tade, thereby facilitating
behaviors which sustain kinship bonds and fiibal
affiliations...Upper Paleolithic peoples would have found
themselves far more prepared to exploit the seasonally
harsh environments than any predecessor population..."
(Gibson 1996:42). Corrparable models involving
hominization have proposed the development of a
capacity to adapt concepfually and pragmaticaTly, or
"culturally," to major variations in climate and ecology, or
to essentially unexpected and random periodic changes in
nature (Vrba 1985, 1986; Potts 1996, 1998; and Marshack
1976b). The limitation in this human capacity has been
addressed in hypotheses dealing with the collapse of
cultures, including even of the Natufian and later
agricultural societies, in the face of unexpected, drastic,
often rapid, climatic and ecological change (Weiss and
Bradley 2001). It is possible to suggest that a conceptual
and cultural effort to monitor and deal with such periodic
changes, even on the small scale of seasonal and
generational variation, may have been present in the early
notations.

The above formulation raises a "species"
question. It had been often argued as an aspect of the
notational research that one of the differences between
Neanderthal culture and anatomically modern human
culture lay not merely rn a capacity for language, image
and symbol makrng, tool technology, or more efficient
hunting, but also in a qualitative difference in the
development of symbolically marked, "time-factored, "
cultural tapestries and networks. It was argued that a
capacity for cultural planning was present among the
Neanderthals (cf Marshack 2000) despite differences rn
language, symboling, tool technology and subsistence
strategies. The Upper Paleolithic cultures developed more
complex, widely shared time-and-space cultural tapestries,
more extensive culturally coded intergroup networks, and
more complex time-factored conceptual maps and myths.
These entailed shared linguistic concepts, modes of
image-making and ritual, and schedules of aggregation
and exchange (Marshack 1999). Within Europe, these
observational calendars and cultural tapestries were
devised in response to major oscillations and variations in
the seasons and climate of a late Paleolithic midJatitude
four-season ecology. In the Near East, different but
cognitively comparable regional cultural tapestries were
woven in response to a two-season ecology ofrain, plant
growth, animal behavior, and no rain. The creation and
maintenance of such variable regional tapestries by
anatomically modem humans would have required far
more than material adjustnents and changes in group
mobility and technology. It would have required the
ability to create a wide and variable range of ad hoc
alternative subsistence strategies and adjustable cultural
tapestries with adjustable explanatory narratives, myths
and rituals.

At some level, cultural processes of this tlpe
would have occrrred wherever anatomicallv modern

humans located. Within the core Mediterranean area
under discussion, these processes led to the late
Paleolithic development and maintenance of a certain
symbolic mode of referencing and record-keeping. Within
Ewope a different seasonal round involved winter frost,
ice, the thaw and floods, caribou and avian rnigrations,
saLnon runs, the arrival ofcoastal seals, complex periods
of rutting, the birthing of animals, the ripening of regional
plants and always, and of equal importance, the persistent
uncertainties of mid-latitude Pleistocene climate and
weather. A shared time frame, and proto-calendrical
observation or recording, would have enabled dispersed
Upper Paleolithic groups in Europe to meet at pre-
arranged times and locations for marriage and initiation
ceremonies, group hunting and trade, and the exchange of
information, behaviors which would have sustained
kinship bonds and nibal affiliations (Gibson 1996:42;
Marshack 1999). In the Near East, the use of that capacity
in a different regional ecology devised other but
comparable variable tapestries. At some level, this process
extends backward to earlier hominid adaptations. A
number of evolutionary models have, in fact, strongly
argued for a developing hominid capacity to perceive and
adjust "culturally" to major variations in climate and
ecology (Vrba 1985, 1986; Potts 1996, 1998).

An entirely different evolutionary scenario for
the development of hominid capacity has been proposed
by the psychologist M. Donald (1991; 1998a,b). Donald
suggests that the highly evolved visuo-spatial capacity of
humans, manifest among hominids in modes of
"mimesis," evolved in stages so that in the Late
Paleolithic and Holocene it led to "external" record-
keeping. Donald assumes that this late development
occurred primarily among the agricultural societies of the
Holocene, with an apparent earlier but relatively
unimportant incipience in the Paleolithic as evident in the
notations that have been discussed. The capacity for
"extemal information storage," however, clearly precedes
the notations. A complex visuo-spatial problem-solving
capacity is present in all PaleolitJric cultures, and all
hunter-gatherers are dependent on a structuring of time
and seasonal periodicity. Donald, for instance, cites the
presence of an indigenous aboriginal Australian capacity
for "visuo-spatial" and "visuo-graphic" modes of imaging
information, but he notes these as a psychological process
evidenced in certain ethnographically described imaging
behaviors (e.g Munn 1973), without noting far more
important and perhaps ethnographically less well known
visuo-graphic and visuo-spatial aboriginal modes of
structuring and imaging time-and-space (Mountford 1976;
Haynes 1990; Johnson 1990; Clarke 1998). Even
Australian aboriginal message sticks, which were not
modes of cumulative record-keeping, represented visuo-
spatial and visuo-graphic quantifying modes of structuring
and abstacting relations in time-and-space . The
Australian landscape and sky were also read as forms of
"external information storage," and Australian rock art
and rituals marked an extraordinarily complex time-
factored, visuo-spatial and visuo-graphic cultural tapestry.
One can amend Donald's model of Paleolithic and hunter-
gatherer visuo-spatial cognition and problem-solving.
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Donald, for instance, asserts that "the earliest move [in the
development of 'external symbol storage'] was apparently
a form of visual thinking, especially in the construction of
analog models of time and space" that occurred among the
farming cultures of the Holocene (1991:35). However, tlle
Paleolithic/ Epipaleolithic notations from Okiizini, Urkan-
e-Rub, Riparo Tagliente and Hayonim represent pre-
Holocene, non-arithmetical, non-public, unstandardized,
visuo-spatial and visuo-graphic modes of "extemal
information storage" that are clearly incipient to and
preparatory to the more standardized, arithmeticize4
often administrative, record-keeping modes that
developed among the farming cultures (Marshack 1997,
leee).

ART,IMAGERY, AND TIME

On the assumption that the notations, and probably the
Otuzini bovid, the incised conposition on a bone spatula
found at Okuzini (L6otard this volume), and the images
incised on stone from Karain (Ktikten 1963; Marshack
l995a,b) were not idiosyncratic efforts but were images
produced at a proper "cultural time," it may be possible to
describe them as having been produced within a time-
factored cultural tapestry.

I discuss one exanple from Karain. The fragment
of a flat stone was incised with tbree different types of
imagery: two anthropomorphic figures, probably made by
the same hand at different times. an absfact schematic
hand, and a "branching-band" motif incised along
different edges (Fig. 36 a,b). The fragment of another
branching-band motif is found on the reverse face.
Conceptually these images do not seem to be related, yet
they appear on the same stone. They are, in this sense, like
our hlpothesized ritual wall, a curated surface able to take
a sequence of images at different times.

The two humans seem to be male; they lack
sexual attributes and have short hair; ttrere is a suggestive
"nose," but no mouth or ears. Their distinguishing feature
is a large oval eye (Fig. 37). Large eyes, and a stress on
the eyes, are well-known on human and anthropomorphic
images both in the Natufian and in later periods of the
Near East. The human figures do not seem to be realistic
portraits; by their similarity and repetition they seem to be
symbols or "spirit" images. The conjunction of two large-
eyed humans with two "branching-band" motifs suggests a
relation between the images. Repetition of these motifs
may have had ritual or symbolic relevance; if so, the
schematic "hand" may have been an addendum to an
equation involving the two motifs. If the male figures
were related to the branching-band motif of "flowing
waters," and if the hand was a sign of participation in an
equation involving these images, we may have a sequence
of related ritual behaviors. Such a relation may have
existed even ifour suggested explanations are inadequate.
If the argument for 'time-factored" notation and "time-
factored" imagery is vali4 it may be possible to
hlpothesize a conplex tapestry of "time-factored" ritual
and symbolic behaviors within Anatolian and other
Epipaleolithic cultrues of the Near East. Such interacting
modes may together have been incipient and preparatory

to modes of symboling and time-factoring which abetted
the development of agriculttue and its accompanying
conceptual tapestries (cf. Stordeur et al. 199f, 1996;
Cauvin 199 4, 2000 ;Marshack lggZb, lggg,nd)' I 5.

NOTES

1. Cauvin (1994,2000) has provided an excellent
description and interpretation of certain images and
concepts hat are found in the late Epipaleolithic
preparation for agriculture within the Near East (Cauvin
1994, 2000), but he has done so primarily in what might
be termed the taditional categories of imagery that are of
archeological concern and discourse; the images of
females, males, animals and particularly the bull, and
certain geometric motifs. Cauvin does not discuss the
classes of imagery, or the symboling processes or modes
of conceptual problem-solving that are discussed in the
present paper.
2. The sacrificial seasonal killing of a bull is, of course,
well known in many of the later agricultural cultures of
the circum-Mediterranean area.
3. Even among the notations of the European Paleolithic,
the geometry, topography, and nature of the materials
always conshained and shaped a parficular notational
structure. One reason is that these early traditions were
never standardized, either in terms of a marking surface or
a marking style or mode. Though the underlying concepts
and the tradition were appar€ntly widely known, each
notation always involved the individual, often ad hoc,
problem-solving effort of a particular record-keeper faced
with the material at hand. Standardized surfaces.
standardized marking tools and materials, and
standardized modes of recording would develop only later
among the centralized temple and administrative polities
of the agricultural societies. It was one of the early
findings of the Paleolithic notational research that ad hoc
adjustments to the variations and limitations of a marking
surface and marking space were inherent aspects of the
tradition. The process was documented in the Aurignacian
notation from the Abri Blanchard (Marshack
1972/l99la), in the later Upper Paleolithic notation from
the Grotte du Tai (Marshack l99lb), and in the
Epipaleolithic accumulations from Okiizini, and Urkan-e-
Rub II and Hayonim in Israel (see below); the process is
found also in historical notations as widely separated as
those from the southeast Asian Nicobar Islands to those in
Mesoamerica (Marshack 1972/ l99la, 197 4, nd).
4. See Appendix and Fig. 38 for a contemporary
illustration.
5. Bar-Yosef (1996) has noted that this encompassing
circle with its smaller interior circles and an upper path
leading into the circle is reminiscent of the "kites," or
animal enclosures, that are known from later desert
cultures in the Levant. A similar "corralling"
interpretation had been given to a post-Paleolithic
European (perhaps Neolithic) group of large red circles
which enclose many small double sfrokes suggestive of
"hoof prints" (cf Mithen 1988; Bradley 1997) in the cave
of La Pileta, Spain (Breuil, Obermaier, Verner l9l5).
This mountain cave looks down on a small hill-enclosed
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valley that could easily have been modified to serve as a
corral. While such similarities in imagery are interesting,
they pose their own problems. Similar small double
stokes have been considered to be "wound" marks when
fornd within Upper Paleolithic animal images, (they are
also found within animal images at La Pileta), and they
have been considered to be ritual participatory marks
when found on a cave wall as at Cougnac. Encompassing
circles are a generic motif of "enclosure" in many human
cultures; in this regard they are comparable to the
horizontal containing lines of the Epipaleolithic ,,ladders"

which, in the context of notations, are also an image of
containment or enclosrue. fne Onizini circle, therefore,
poses the ever-present problem of context. Even the later
desert "kites" that were used for corralling herds, as
suggested by Bar-Yosef, were probably used seasonally,
perhaps to corral aggregating or migrating groups of
animals; they would in that sense have also represented a
"time-factored" motif. Anati, without the help of
microscopy, saw the small circles in the Oldizini
composition as animal or anthropomorphic heads (Anati
r968) .
6. Analysis of the Tai notation from France had
demonstrated comparable problem solving shategies for
limitations of marking space at different positions; the
endings of some rows were exfiemely crowded, with
subsets and strokes incised over each other; for other
rows, the containing lines had been extended vertically
downward to take a required or estimated quantity of
marks; in other areas of the plaque, apparently needed
later strokes had been attached immediately below a
containing line, not representing a separate row but a
continuation of the horizontal row to which they were now
attached. Such ad &oc solutions to a local limitation of
marking space are often encountered in a notational
accumulation. A comparable process was documented on
a modern Chamula, Mayan, calendar board (see
Appendix). The Oktizini accumulation provides many
instances in which the structure of the composition, the
topography ofthe stone, or a lack oflocal space led to an
ad hoc positional solution.
7. The perception ofa linear serpentine or boustrophedon
sequence as an abstraction of process and periodicity is
found among widely separated culh.ues and periods,
including the intertwined Celtic knot as a symbol of
recurrent eternal life and the Japanese solar "year knot"
which similarly symbolizes recrurence and periodicity.
The spiral, fret, and nuze as abstractions or symbols of
process and recurrence are, in this sense, easily perceived
kinesthetic and visual "descriptions."
8. The use of cueing signs on particular strokes within a
notation had been first noted decades earlier in the study
of an incised composition on a small mammoth ivory tusk
fiom the Russian site of Gontsy. This composition
possessed diflbrent types of "cueing" marks or "signs" at
different positions, within a set, on particular strokes,
between sets, and at the end of sets (Marshack 1964,
1972/1991a: nd).
9. The possibility of concrurent types of observation was
not recognized during the earlier notational analyses. It
was within the Tai plaque, which took twenfy years to

unravel and within which non-arithmetical sequences of
both lunar and seasonal or solar observations were found.
that the possibility of such concurrent observations in the
Paleolithic became apparent (Marshack l991a,b). Though
they were unexpected for the Upper paleolithic, such
conjunct modes of observation and recording are
abundantly documented historically and in ethnography
and archaeoastronomy,
10. This is the way, of course, that one marls and reads
any short-term ad hoc notation or set of personal,
abstracted, or schematic notes.
I 1. Because of the exceedingly fine incising and the wish
to create discemable photos, a single srong side light,
with a less powerful fill light, was used to rnake many of
the photos. Occasionally, because of differences in the
angle of incising, some of the strokes would be lit along
their length rnaking them appear flat. A couparison of
these macrophoto details with the same strokes in *re
larger photos often shows this difference.
12. The entoptic hypothesis was proposed by D. Lewis-
Williams before he had studied any of the Upper
Paleolithic symbolic materials or cultures or had
investigated their development over time. The theory was
argued on the basis of ethnographic evidence for the
induction of states of trance and hallucination in certain
"shamanistic" cultures, and the psychological evidence for
the induction of such imagery by drugs, stress or migraine.
The voluminous evidence for the creation of conparable
images and absnactions in a wide range of human,
cultural, modes of abstraction and image-making,
particularly in the Paleolithic period, was never addressed
(cf Lewis-Williams 1985; but see Marshack 1985). The
entoptic or phosphene hlpothesis as an explanation of
early "geometric" motifs, and of trance as an explanation
even of realistic animal images has nevertheless had wide
support, but it has had equally strong criticism from
within psychology and by researchers who are familiar at
firsthand with the range and corrplexity of Upper
Paleolithic imagery. It is interesting in this regard that
when F. d'Errico announced in 1991 that he had been in
error and had unexpectedly "validated" the presence of
Upper Paleolithic notation, which had been argued by
Lewis-Williams as supposed "entoptic" forms, Lewis-
Willliams. wrote to this researcher:

"If some (many?) of the Upper Palaeolithic non-
representational markings are indeed notations, I
am not in any way dismayed. I'm sure that people
of that period had the mental ability to make
notations. What I argue is that when we find a
whole set of images (a clear range of geometric
forms, construed geometrics, iconic images,
iconic combined with geometrics, theriantbropes,
etc.) then, and only then, do we have a stong
case that the set of images was associat€d in
some way with altered states of consciousness.
An isolated geometric form does not constitute
evidence... If the UP 'religion' 

was in a broad
sense shamanistic, then it seems highly probable
that notation would have played some part in that
leligion'." (Lewis-Willilams I 994)
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While this may be self evident, it should be also
evident that one can not go developmentally (or
"neuropsychologically") from San Eance-hallucination
and its entoptic imagery, or from the drug induced
hallucinations or imagery induced ritually among some
indigenous American cultures, to the development of
complex, innovative, time-factored and time-binding,
problem-solving cultures and societies. One can, however,
go developmentally from normal visual, cognitive modes
of symbolic and pragmatic problem-solving, and normal
modes of abstraction, to the development of complex
human informational cultures and their functional
tapestries. Within such cultural developments, subsidiary,
transient and occasionally induced hallucinations would,
at most, serve as a peripheral and mythic cultural
accompaniment. It is important in the study of early
cultures that the differences between these diverse modes
of conceptualization and "imaging" be clearly
distinguished. For Lewis-Williams, and probably for many
of his followers, the Ottizini, Urkan, Hayoninl Tai, and
Riparo Tagliente compositions would have been
considered, on simple a priori, non-analytical grounds, to
be hallucinatory or "entoptic" geometric structures.
13. In the Franco-Cantabrian caves there is abundant
evidence that surfaces and images have been added to,
revised and, at times, even erased to make room for a new
image. The surface and the prior image were not, in this
sense "sacred" after they had been made or used. It was
the act of production and use that was apparently
symbolic. There is evidence for the periodic accumulation
of signs, dots, and sequences of such images in the caves
(Niaux, Trois Frdres, Cougnac, Castillo, Altamira, etc.)
though these modes represented entirely different types of
symboling, sffucturing, and reference than are found in the
mobiliary notations. There is also a large body of
mobiliary material documenting the accumulation over a
period of time of motifs and images on a single artifact or
surface (La Marche, Lalinde, Limeuil, Grinnersdorf,
Cavallo, Romanelli, etc.).
14. They would not or could not be easily explained to an
ethnographer. Reichel-Dolmatoff, who studied shamanic
practices in Colombia, informed this researcher that the
calendar sticks and symbolic constructs kept by shamans
in that area were "secret" and would not be discussed.
Australian aboriginal observational astronomical lore and
their accompanying explanatory myths are also usually a
carefully taught secret male lore, rather than a "public" or
display lore. Though extaordinarily complex, thgse
aboriginal data are not found archeologically, nor have
they been normally sought ethnographically (but see
Mountford 1976; Haynes 1990. Clark 1998, Johnson
1998). Additionally, with the historical destruction or
disruption of hunter-gatherer cultural tapestries and the
destruction or disruption of their intergroup networks, any
artifactual modes of record-keeping that may have existed
would have been discontinued. Indigenous North
American "winter-count" records, painted on perishable
buffalo skins, were discontinued by the tribes making
them for precisely that reason. None of the indigenous
traditions of American or Siberian notation that I, and
others, have published are currently practiced. The few

incised ethnographic calendrical artifacts that have
entered museun$, and the few that have been studied and
published by this researcher and other researchers, had all
been collected or obtained rather serendipitously. The
archeological record is equally rare. In the Levant, the
earliest artifact documenting a fradition of linear sets and
subsets incised by different tools is an Aurignacian bone
(c. 29,000 BC) at Ksar 'Akil, Lebanon (Tixier 1974), The
earliest African example of an incised accumulation of
sets and subsets comes from Ishango (Marshack
1972/l99la); a recent dating at Ishango suggests that it
may have come from approximately the same period as
the Ksar 'Akil engraving from Lebanon (A. Brooks,
personal communication) and the Aurignacian notation
from Blanchard, France (Marshack l972ll99la, 1975).
15. Cauvin has discussed the early symbolic sigrrificance
of the "bull" or wild aurochs in the non-agricultural
Khiamian culture, as well as its increasing significance in
Neolithic and later agricultural societies of the Near East
[Cauvin 1994, 2000]. Cauvin indicates that the
anthropomorphic "god" that was associated with the bull
was apparently a male weather or storm god. In such a
metaphorical equation, the "seminal" male storm or rains
would then fertilize the fecund earth. Within a
developmental culturaVequational process such as that
being proposed in the present paper, the concurrent
presence of a ritually killed wild awochs, a branching-
band "water" motif, the association of a water motif with a
male anthropomorphic "spirit," the net or grid motif as
possibly related to plant storage, and the presence of
notation could all have been encompassed within a set of
explanatory ritual and mythic equations and practices, and
have functioned as concepts that would have culturally
supported or abetted the later regional development of
agriculture and its necessary, mediating, time-factored
tapestries.

APPENDIX

There have been various criticisms of the notational
hypothesis. First, it was argued on a priori grounds that
record-keeping began in the agricultural societies of the
Holocene; second, that the early notations do not tally
with what is known ethnographically among the world's
rernnant historical hunter-gatherers; third, the notations do
not correlate with any modern arithmetical mode of
record-keeping; and frnally, that a single tool (or even a
surface) could not, or would not have been retained for
marking events over different days. In none of these
arguments was there any indication that there had been
any analytical effort to study either the nature ofnotation,
the human capacity for notation, or the variability found
among different documented notational traditions and
artifacts.

Because of these early arguments and
contoversies, the American ethnographer, G. Gossens,
wrote in 1973 to ask whether it would be possible to
subject the "cogrritive" method of internal analysis to a
blind test. A recently acquired Mayan calendar board kept
by a shaman of the Chamula people of Chiapas, Mexico,
would be sent for analysis in order to determine whether a



"cognitive" analysis could derive information about the
record-keeping process that had not, or could not, have
been obtained by the ethnographer. This blind analysis
would be published simultaneously with an ethnographic
report on the Chamula culture and the calendar board and
an evaluation and comparison could be made of the
"cognitive" method. Such a corrparative test could not be
conducted for any Paleolithic materials, so the challenge
was accepted.

The "cognitive" analysis that was conducted
unexpectedly made it also possible to reevaluate the
Paleolithic notational materials and to aid in subsequent
studies, including analysis of the Tai plaque and the
compositions from Oktizini, Urkan-e-Rub II, Hayonirrl
and other prehistoric and historic notations.

The Chamula calendar board (Fig. 38), part of
what had been a bumed wooden door, is a one year
accumulation that had been periodically marked with
charcoal. Infra-red photography revealed that each ofthe
18 Mayan months in the 365 day year had been
accumulated by marking short subsets of one to three or
four days at a time. A different rhythm of marking and a
different piece of charcoal had often been used for each
"set" or month. A single piece of charcoal had been
curated, perhaps on a shelf, for marking each month.
Significantly, the rhythm of marking for each month was
unconsciously established by the fust subset marked for
the new month. A new piece of charcoal was then
obtained for the next month and a new rhythm of marking
was established by the first subset and retained for that
one month. Since the rhythm of marking varied with each
"set" or month, the amount of space that became available
at the end of each row varied. Evaluations and
adjustments had to be made as a row accumulated; some
rows, as a result, become extremely crowded at the right.
Each month was terminated with a cueing sign or s)rmbol
representing the twentieth day. As a result, though the
shaman could corurt, one did not have to count the marks
in the accumulating sets but only the month signs and the
few subsets of the particular month that was being
marked. Usually there were three months to a row but
because the first two rows and the last row on the board
contained only two months, the shaman had, perhaps
unconsciously, provided them with the widest spacing of
any of the rows on the calendar board. On the second row,
befween the fourth and fifth montls, an anornalous subset
of five marks had been intruded without any sign of
closure. This was clearly an intercalary period that had
been inserted to complete a solar year of365 days (18 X
20 + 5 : 365), but it had been inserted within a cultural,
ritual, and mythological year frame of arithmetical non-
lunar months comprising an observational solar year.
Significantly, these five intercalary days did not occru
where they would have originally occurred, at the end of
the 365 day year. It was thus clear that the 365 day year
frame had apparently shifted over the years.

Infra-red photography revealed that the calendar
board had been wiped clean each year, but each year had
been accumulated in the same inherently variable and ad
hoc mamer. The analyical variations were not part of the
calendar tradition but an aspect of the marking mode and

of the ongoing visual evaluations and adjustrnents that
were made dwing the accumulation. The most unexpected
finding was that one piece of charcoal had been curated,
usually for a period of one month, and for a number of
marking events. Gossens later confrrmed that the shaman
had indeed marked the board with short subsets that
represented the number of days that had elapsed after she
retumed home from her shamanisfic practice (Marshack
1974; Gossens 197 4a,b).

The Chamula analysis documented the long-term
retention of a marking surface, a retention and a change in
marking tools, an accumulation of short subsets to form
larger sets, a use ofpositional signs and the insertion ofa
symbolic subset at a particular position in the year. The
analysis revealed that a cumulative notation might involve
ongoing evaluations of the amount of space that was
ayailable as a row accumulated. These were pragmatic
aspects of the process of accumulating a notation, whether
it was arithmetical or non-arithmetical. In one form or
another each of these processes is found in the Oktizini
composition. If one should conceive of the Chamula rows
as being constrained within ladders or as having been
incised with a series of stone tools, the comparison would
be even stronger.
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Figure 1 a-c.
a. Oktizini pebble (4,2cm) incised with a bovid and a human.

b. Detail of the human with a bent arm thrusting a spear into the bovid.
c. Detail of near circular bovid eye with a rear tear duct and tears descending from eye. The well-drawn muzzle seems to have been

reused and renewed by overengraving.

Figure2aetb,
A line rendering of the incised compositions on the two faces of the Oktizini pebble.
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Figure 3.
A side-lit photo of the secobd face of the Okiizini pebble indicating the different planes wich were used to accomodate the three

blocks of ladder-like accumulations, A-B-C. An original flaking in the upper left croner was later incised along its edge
(Figure l0a).

Figure 4 a-d
A linear rendition of the cueing signs or indications of closure that terminate blocks A-B-C, and one row, on the Oktizini pebble.

a) The last row, row 4, of Block A ends with an inverted "Y"'

b) The last row ofBlock B, row 7, ends with two added short horizontals and 8 added strokes.
c) The last row of Block C, row 8, ends with a deep bar closure.

d) Row 6 of Block C, ends with the sign of a cross; the longest row, row 6 of Block C, ends with a cross.
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Figure5aetb.
The final set ofmarks on row #4 ofBlock C. A set of8 strokes made with a flat point begins by crossing over a prior set incised by

a sharp point and at a different angle. The 8 are followed by two more lightly incised strokes. Note the differences in the pressure
and angle of marking in the rows above and below.
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Figure 6 a-d.
Photos and drawings of nvo of the small circles added to the area around the large circle on face one. The small circles within the

encompassing circle were also made by incising short arced strokes.
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Figure 7. The finely incised ladder that is appended to the large circle at far left. The sequence is 5,5 cm long and its 58 strokes,
though varying in length, are incised at the approximate scale of a centimeter ruler, too fine to be summed after the subsets were
incised. The pressure of incising and spacing diminishes as the row accumulates towards the right. Encrustation and flaking begin

to occur at right. The edge of the stone is polished from handling.

Figure I a et b. a) The opening strokes of the first ladder indicating the wide spacing and strong pressure of incising. The 4th
stroke struck a fossil intrusion and was forced to follow it downward at an angle. b) Detail from the middle of the ladder. The

apparent "Y" results from the series slanted strokes that are followed by a subset ofmore vertical strokes. Halfofstroke after,.y"
is masked by encrustation. The 7th stroke after the "Y" is entirely hidden by encrustation, but remnants ofthis stroke are still visi-

ble above and below the horizontals. Photos a and b are at the same scale.
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Figure 9 a et b. a) Oktizini. The four rows of Block A on face #2. The pressure, angle, of marking and spacing vary in each

row. The flaking at the left comer has two strokes from row #l incised into its edge. Both the edge of the flaking and the incised

marks indicate hand polish. At far right one sees the vertical marking of the first ladder of Block B. b) Linear rendition of the

marks in Block A indicating the variations in each of the four rows. Note that row #l begins at left with a very light marking but

ends at right with long marks incised with strong pressure, a reversal of the process in the ladder on face I. Note that row # 3 begins

at left with a complex set of irregular subsets (figure I I a-c). Block A ends et bottom right with an angle sign (figures 4a and l2).
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Figure 10 a et D. a) The lightly incised opening strokes of row # I of Block A, indicating the two tiny strokes that cross into the
edge ofthe flaking at left. The rim ofthe spalled area and the two strokes crossing it are polished, as is the upper edge ofthe stone
along the top. Note the difference in the pressure and angle of incising between rows #l and #2. b) At left in the photo are the last

four strokes of the lightly incised sequence of 3 l marks that begin row #1 of Block A, followed by four at the 8 deeply incised
longer strokes that close that row The photo is made to the same scale and with the same angle of lighting as the opening sequence
in figure l0a. Compare the angle and pressure od these terminating strokes ofRow #l with the first strokes ofrow #l and those of

row #2 in figure 9b.
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Figure 11 a-c. a) Photo of the beginning of row #3 of Block A indicating an irregular accumulation of subsets consisting of one
or two marks incised at different angles and with different pressures. b) A linear rendition of the l7 marks at the beginning of row

#3 indicating the differences among the subsets. Some subsets and strokes are slanted or arced to the right or the left. The final
stroke has two appended cueing marks. c) An exploded rendition of the 17 marks indicating the different angle of incising the sub-

sets. This type of subset variation would not occur in rythmic marking.
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Figure 12.
The ending sequence at right of row #4 of Block A, indicating the inverted angle sign of closing. The last five strokes vary in their

angle of marking. The first row of Block B, incised at 90o, in visible at right.

Figure 13.
A linear rendition of Block A overlined to indicate some of the apparent changes in the rythm, angle of marking, and cueing signs
found within and between groupings ofsets. The breaks in this overlining usually occur at signs or cueing marks or at a change of
point. These long groupings or presumed superordinate sets have been counted as part of the analysis, though they may not have

counted the engraver. The overlined groupings are comprised of smaller subsets wich, however, were probably counted
(See Appendix).
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Figure 14 a and D. a) The eight rows of Block B wich are incised at 90o to Blocks A and C. Each row varies in its number of

units and the rythm, pressure and the angle of its subsets. b) Line rendition of the marking in Block B. The upper row, here termed

the "straggler", is separated by a space from the rows below. The first row below the "staggler" is incised in a different manner

from the "staggler" or any other row on the stone. There is a tendency for the incising to begin to slant towards the right as a row
proceeds even though the row may have begun vertically. Block B ends with the addition oftwo short containing lines and added

strokes (figures 4b, l8 a-b and l9).
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Figure 15.
A section within the "staggler". The long l4th stroke (at the dark encrustation) crosses the lower horizontal. The strokes to the left
and to the right ofthis l4th stroke are incised with different pressures and cross-sections. The encrusted22nd stroke is marked with

cueing stroke at its base. There is a space between this typical ladder and the very lightly incised first row below the "staggler"

Figure 16.
The bcginning of Rows #l and#2, and some of row #3, of Block B, indicating the differences in the angle, pressure, these rows

and the "staggler" above. The differences strongly suggest separate periods ofincising.
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Figure 17.fne opening verticals of row #3 of Block B indicating the addition of an arced cueing mark on stroke fi4. The arced

stroke is filled with red sand and so was lightened'

Figure I B a and D. Detail of the ending of Block B on row #8, bottom right. Two short containning lines were incised at an

upiard angle following the petering out ofthe lower horizontal. Two strokes were added above the first short horizontal, then a

..cond angled horizonial was incised and four (2+2) strokes were added above it. Fanally, to close #8, fwo strokes were added

below the added six strokes and a tick was incised over the edge. In the photo, the long original lower containing line is visible at

bottom left as it thins out. The upper containing line continuesto the edge ofthe stone. The photo was been pieced together from

two macrophotos.
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Figure 19. Linear rendition of Block B of the Okiizini pebble over-marked with horizontal lines to indicate the apparent observa-
tional lunar periods that are differentiated visually either by a space, a change in the rhyhm, angle or pressure of marking, or a cue-

ing sign. The numbers at these positions are the analyst's, they do not represent an arithmetical count by the engraver. A "star" is
placed at possible positions ofa solar observation at approximate 91+ day intervals.
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Figure 20u Block C, indicating the two planes that were incised with 8 rows of ladders.
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Figure 20 b, l-inerendition of all the marks in the g rows of Block c. Each of the rows is incised with a different pressure and

rhythm ofmarking or spacrng. Row #6 extends beyond the two vertical fossil inclusions and ends with a cross The eighth row, #7,

ends with a sign of closing at far right (Fig. 4c, Fig. 22). The top row, #1, seems like the "straggler" of Block B, an addendum that

H;;;;:i",. ir,. -J," *e",*i*:xi,';mu':1,'_1,-"fii}i"ii;:lt$ilillfllll,llil:row 4 ends with a subset

The end of row #6 of Block c indicating the line that crosses the last vertical stroke. At right, the polish and discol-

oration along the edge of the stone are apparent'
Figure 21.
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Figure 22. The end of row #8 indicating the broad horizontal stroke that crosses over the final three of four short hesitant
strokes. The polish and discoloration along the edge of the stone is again apparent.

Figure 23.
The first four sftokes of row #2 indicating the cueing sign after the third stroke. The cross sections change after the cueing mark.
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Figure 24.

The ending at right of row #3 of Block C, indicating the set of strokes that was incised after the two deeply angled strokes at left.

This final set ends with a small "v" sign. There are 8 vertical strokes in this group, but the group also includes three strokes that are

angled to the right. It is possible that these three strokes were added after the 8 vertical strokes, with one of these forming the small

"v.i There are only a few places within the Oktiaini composition where such seemingly extraneous marks occur within a set or on a

stroke and in each instance their appearance suggests some positional relevance.

325



Figure 25. Detail within row #14 of Block C indicating the variable marking before a long line in mid-photo, stroke # 12, after
which the angle and rhythm of marking changes. Following the five strokes to the right of the long vertical, there is another long

vertical and the angles of incising again change until the terminal 8+2 verticals of figure 5 a,b. (See Fig. 20 b).

Figure 26. The beginning of row # 8 of Block C. The first shoke of this goup, at left, crosses the bottom horizontal of Block B
at left. Strokes l-2-3 are a subset;4-5 and 6-7-8 are subsets; as are 9 and 10. The l2th and 13th strokes are a subset incised at a

sharp angle. This subset terminates this beginning group of l 3 strokes.
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Figure 27. 7.line rendition of Block C that has been overlined with horizontal lines to indicate what seem to be recognizable

changes either in the angle or rhythm ofmarking, or the presence ofa "sign" or cueing indication. The overlining seems to encom-

pur, 
-non-nrn1.rical 

obsirvational lunar periods, indicated by the numbers appended at the end of each grouping. If the assumption

is valid, it would have been possible for the engraver to perceive these groupings without the analytical overlining. The many
',anomalies', would have aided in such a reading. A possible conjunctive solar reading has been noted by placing star symbols at

approximate 9l day intervals, assuming that there had been a solar observation within the 8 added strokes at the end ofBlock B

and adding 3 daYs to row l.

Figures 28a and b. Line rendition of the two incised faces of the Urkan pebble indicating a branching band motif on Face A'

marked with three ladders in three of these bands. Face B contains a grid or net motif and a number of ladders. The edge is incised

with notches, perhaps tally marks of a different order that were incised as the notation accumulated. (Drawing by Hovers 1991 )'

327



Figure
29a.

Figure 30b.



Figures 29 a and b.
a) Close-up photo of part of the net or grid motif as it crosses over the upper ladder. The fine incising and regutarity of the net

motif con$asts with the typical subset variability in the ladder.
b) Close-up detail ofthe ladder indicating the short subsets that were incised with different points, pressures, and at different

angles.

Figures 30a and b.
a) The beginning of one of the vertical ladders within a branching band on Face A of the Urkan pebble. The sequence opens with

four finely incised strokes made by a point with a double track. These are followed by more deeply incised strokes made af an
angle.

b) The ending group of this first vertical ladder documenting subsets incised by different tools and angles of marking. The fourth
shoke is incised by a point with a double track. The sequence ends with a long stroke. This type ofsubset variability is round with-

in all the ladders on the Urkan pebble.

Figure 31.
Linear rendition of the central melange on Face B of the Urkan pebble. It is composed of four rows of subsets made at different

angles and different rhythms of marking and by adding short appended horizontals to contain these subsets. The drawing illusrrates
three different groups of ladder-like accumulations, each accumulated in the subset mode. The net or grid below the melange is not

illustrated.

Figure 32. Linear rendition of the finely incised ladder on a block from Hayonim cave.
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Figure 34. tne incised composition on a limestone block
from Riparo Tagliente.

Figure 33 a4 A breakdown of
the Hayonim sequence indicating the

four groups of approximately two
months each and a last smaller

group, each set containing its own
distinctive subsets and positional

cueing marks.

Figure 35. fne Riparo Tagliente composition overmarked
and numbered to indicate the major sequences and perceptual
groupings, each of which seems to represent an approximate
observational lunar period but with occasional cueing marks.
Smaller subsidiary subsets are present before and after these

groupings and may represent other forms ofreference.
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Figure 36 u Karain, Anatolya. One face of an incised flat

stone containing three types of imagery two anthropomorphs, a
schematic hand, and a multiple band motif. There is a remnant

branching band motifon the other face.

Figure 36 b. fine rendition of the incised images on one

face of the Karain stone



Figure 37. Karain. Close-up of one of the human

figures incised above one edge ofthe stone, indicat-
ing the large oval eye. A schematic hand with four
fingers and a possible fifth finger line, is incised

along a different edge.

Figure 38. Chamula, Chiapas, Mexico.

The wooden calendar board kept by a
shaman and marked with different charcoal
crayons at different times and with different

rhythms of marking for different months.



LA GROTTE O'OKUZINI : OBJETS DE PIERRE

Igm Yalgrnkaya et Marcel Otte

INTRODUCTION

L'ensemble d'objets en pierre consiste en galets et
pierres apport6s d la grotte, avec traces d'usure ou
non, ind6pendamment de la matidre premidre
taill6e.

Toute roche non locale fut apport€e par
I'homme et 6ventuellement utilis6e ou l6gdrement

modifi6e pour divers usages domestiques, repris
plus loin.

CATEGORIES

Huit cat6gories ont 6tE d6frnies d'aprds la
morpholgie ou I'am6nagement des pidces (Tableau
l ) .

Type I. Polissoirs d rainure (Figs. 1.3, 1.4 et
1.5)

Les polissoirs i rainure ont 6t6 r6alis6s sur des
pierres allong6es et pointues, en grds (r6ference A
la pidce similaire r6alis6e en os).

Type 2. Galets plats avec .traces d'usure aux
extrdmitds (Fig. 2)

Des galets plats portent des haces d'usure aux
exh6mitds, r6sultant de percussions (traces
d'utilisation). Certaines exh6mit6s ont 6t6 amincies
avant utilisation.

Type 3. Galets d cupule (Fig. 3)

Des galets ovales et arrondis portent une cupule sur
une face, une petite depression circulaire, peu
profonde. Elles ont 6td r6alis6es par percussion,
soit intentionnelle, soit pendant l'utilisation. Ces

Type Description
1 polissoirs d rainure
2 galets plats avec fiaces d'usure aux extrdmit6s
3 galets d cupule
4 pienes perfordes
5 galets complets sans traces d'utilisation
6 galets cass6s
7 plaquettes en grds
8 meules, mortiers, molettes, broyeurs

Tableau 1. Catdgories des objets en piene.

Nombre
3
2
1
1
I
11
4
2

galets ont pu €tre utilis6s conrme manille, pris dans
la paume de la main pow maintenir un foret.

Type 4. Pierres perfordes (Figs. 4.2 et 4.3)

Les pierres perfor6es ne sont pas sp6cifiquement
des galets mais plut6t des fragments de calcaire.
Certains d'entre eux sont perfords; d'autres sont
plut6t form6s par des encoches ou des perforations
partielles, peut ete pour faciliter I'emmanchement
(Fig. a.l). Une pidce est fagonn6e en biseau.

Type 5. Galets complets, non utilisds (Figs LI
e t  L 2 )

Il y a quelques galets allong6s qui ont 6t6 rapport6s
i la grotte. Ils ne portent aucune ftace d'utilisation.

Type 6. Galets cassds

Des galets cassds sont les plus nombreux. Ils ont
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6t6 cass6s naturellement, parfois en plaquettes.
Divers tlpes de matidres premidres sont
repr6sent6s: quartz, grds, calcaire, ...

Type 7. Plaquettes en grds

Il y a un certain nombre de plaquettes en grds,

plates avec des bords l6girement arrondis.

Type 8. Meules, mortiers, broyeurs, molettes

Il y a un broyon en grds, cass6, et une meule
utilis6e sur les deux faces.

Pidces
naturelles

Tableau 2. Inventaire des objets de piene
(+ pidces naturelles).

CarrS AH GH Type Description

I6d l 0 9 mortier

r7b t 7 6 galet cass6

17d l l n 6 galet cass6

I8b l 6 n 6 galet cassd

I8d 22 VIII J galet i cupule

I8d 22 Vru I DOlrssorr a ralnure

I9b I J III 8 plaquette en grds

I9c l I 8 plaquette en grds

J5d l2-13 ry 6 galet cassd

J5d TV 6 galet cass6

t z TV 2
galet plat avec

traces d'usure aux
extr6mitds

J5d 7 I 8 plaquette en grds

J5d l2-13 N 8 plaquette en grds

J7c il 6 galet cass6

J7c I J UI I polrssorr a ralnure

J8a
' r1 Vil I polissoir A rainure

L5d t 4 6 galet cassd

M6a
t7-

I  8-19 6 galet cass€

o8d t2 il 6 galet cass€

o8d l 5 v 5 galet complet

o8d t ) u 4 pierre perforee

Plob,d
-31 l  a
-351 9 broyon

P9a l 8 v-vI 6 galet cass€

P9a t 7 v 2
galet plat avec

traces d'usure aux
extr€mit6s

P9b 1 6 II-IV J galet A cupule

t7d l l

I8b 22

J5d l 4

J5d t 6

J5d 2L

I5d 22

J6b 1 9

I7c 1 )

J8a l 3

K6b 30

K6b 31

M6a 2'l

O8c
-250 A
-29s

G9b 0-l

H7c )
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LA GROTTE N'0rcUZINI : OBJETS DE PARURE

Igrn Yalgrnkaya, Marcel Otte et Beray Kiisem

INTRODUCTION

Les objets de parure sont nombreux, particulidrement
par rapport aux s6pultures, 6galement dans les couches
6pi-paleolithiques.

CATEGORIES

Quatre cat6gories g6n6rales ont 6t6 d6finies pour

classer les objets de parure et de d6coration dans les
ensembles 6pi-pal6olithique et protohistorique de la
grotte d'Oktizini. Il s'agit des objets travaill6s, des
objets ornds, des colorants et des objets non tavaill6s.

Dans ces quatre cat6gories, plusieurs t)?es
d'objets ont 6t6 identifi6s (Tableaux I et2).

Cat6gorie Type Descrintion Nombre
I. Objets navaill6s I Dentales (dentalium) 46

2a Mollusoues travaill€s 52
2b Mollusques perfords 50
3 Amulettes 2
4 Dents perfor€es (pendeloque)

5 a Perles en pierre 8
5 b Petites Derles 59
5 c Perles tubulaires 26
6 Os perfor6s

II. Objets om6s 7 Os incis6s 4
8 Pierres stri6es

III. Colorants 9 a Colorants iaunes 2
9 b Colorants rouges 2
9 c Colorants noirs

IV. Objets apportds, non travaill6s 2 c Mollusques l 0
t0 Coouilles-bivalves 2
l t Pierres polies 7

Cat6qorie Tvpe Description Nombre
I. Objets travaillds Dentales (dentalium)

2a Mollusques havaill6s 64
2b Mollusques perfor€s 34
3 Amulettes
4 Dents perfor6es (pendeloque)

5 a Perles en pierre

5 b Petites perles I
5 c Perles tubulaires 2
6 Os perfor6s

II. Objets orn6s 7 Os incis6s
8 Pierres stri6es 2

III. Colorants 9 a Colorants iaunes 2
9 b Colorants rouges 3
9 c Colorants noirs 5

IV. Objets apport€s, non travaill6s 2 c Mollusoues 4
l 0 Coouille-bivalves
l t Pienes polies

Tableau.l. Cat€gories d'objets de parure et de ddcoration: Holocdne.

Tableau 2. Catdgories des objets de parure et de ddcoration: PldistocCne.
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Type I. Dentales (Dentalium) (Tableaux 3 et 5)

Mollusques tubulaires, r6colt6s tels quels et d6coup6s
en segments dont la longueur varie de 62 mmi 2 mm
et le diamdte de l0 i I mm (Tableau 3) (Albrecht et
al., 1992:137, 138). Certains portent des traces de
mise en forme par raclage et d6coupage (Fig. 1:1, 2,
3).

Type 2. Mollusques (Tableaux 3, 5 et 8)

Coquilles marines : Principalement Columbella rustica
ainsi que quelques exerrples de Arcularia gibbosula
(Albrecht et al., 1992:137).

Certaines portent une exfi6mit6 d6coup6e et
arrondie par raclage (Type 2a) (Fig. l:4); d'aufres sont
perfordes ou contiennent des cassures naturelles sur
leur partie dorsale au dorso-lat6rale qui paraissent
assez fragiles. Bien que l'6tat des cassures ne nous
permet pas de dire, avec certitude, qu'elles 6taient
perfor6es intentionnellement, nous les avons
n6anmoins class6es dans la cat6gorie I, par prudence
(Type 2b) (Fig. l:5, 6); d'autres sont encore
simplement rapport6es telles quelles et non travaill6es
(Type 2c) (Fig. l:7).

Type 3. Amulettes (Tableau 3)

Des amulettes en pierre polie dont une est en diorite
avec une perforation large et une tige, d6but d'un
anneau (Fig. l:8). La seconde est un fragment
d'anneau en albitre avec une tige cass6e (Fig. l:9).

Type 4. Dent perforde (Tableau 3)

Une croche de cerf (Cemus elaphus) a 6t6 perfor6e et
utilis6e cornme pendeloque (Fig. l:10). Les similaires
ont 6t6 trouv6s dans d'aufies sites PPN de I'Anatolie,
comme ceux d'Agrkh Hdyiik dat6s de 8000 BC (Esin,
2000:24, Fig.8).

Type 5. Perles (Tableaux 4 et 5)

Plusieurs tlpes de perles (T1pes 5a, 5b, 5c) ont 6t6
d6finis d'aprds la taille et la morphologie.

Les perles de Type 5a sont en roches dures
(typiquement radiolarite rouge) et plus ou moins
standardis6es: le diamitre exteme varie de 8 i 13 mm.;
interne de 4 i 5 mnr. et l'6paisseur de 2 d 4 mm. (Fig.
l :  12,  13) .

Le deuxidme tlpe (5b), plus petit, est produit
g6n€ralement en pierre et rarement en os. Leur
morphologie est plus ou moins homogdne: circulaire,
plate et trds rdgulidre. Le diamdtre externe varie de 2 i
5 mrn et l'6paisseur de I d2 mm. (Fig. l:14, 15; Fig.
2).

Le hoisidme type (5c) est repr6sent6 par des
perles tubulaires. Elles sont produites en pierres, en os
et en coquilles (Fig. l:16, 17; Fig. 2). La longueur

varie de I d 5 mm, sauf pour un exenple provenant
d'un niveau epi-pal6olithique dont la longueur est de
28 mm (Fig. 1:18).

Type 6. Os perford (Tableau 3)

Un os perfor6 et cass6 tout le long de l'axe longitudinal
parait avoir 6t6 utilisd comme pendeloque (Fig, 1:1 1).

Type 7. Os incisds (Tableau 6)

De petits ossements incis6s de lignes paralldles (Fig.
l:19,20,21).

Type 8. Pierres strides (Tableau 6)

Deux pienes sont om6es par des stries paralldles dont
une porte des lignes verticales et horizontales sur le
cortex (Fig. l:23). La seconde est une pierre
minuscule; sru rme surface on voit des lignes paralldles
(Fig. r:22).

Type 9. Colorants (Tableau 7)

Blocs des colorants de diff6rentes dimensions : Ocres
jaunes (9a); ocres rouges (9b) et noirs (9c).

Type 10. Coquilles bivalves (Tableau 8)

Deux coquilles bivalves apport6es telles quelles dont
une est compldte et de petite taille; I'autre est cass6e.
Toutes les deux ne sont pas perforees.

Type I 1. Pierres polies (Tableau 8)

Minuscules pierres polies, habituellement non
travaill6es, mais parfois taill6es en facettes, en forme
poly6drique.

CONCLUSION

L'utilisation des coquilles marines comme objets de
parure A Ohizini (2a et 2b), cornmence i partir de
I'Epi-pal6olithique et cette tradition survit au d6but de
I'Holocdne ainsi que pour les dentales.

Une petite perle (5b) provenant d'un niveau
dpi-paldolithique (Tableau 6) n'ayant pas 6te
d6couverte "in situ" signale une intrusion.

Les objets de panue par rapport aux
s6pulfures d6montrent que les cadawes 6taient enterres
avec leurs ornements.

Tout au sornmet de la s6quence, dans le
niveau romain, avaient 6t6 r6colt6s une minuscule
perle en or, des fragments de verres et un fragment de
m6tal (H7cl0). Un pendant de la premidre piice avait
6td touv6 dans le niveau romain de Karain.

Cette collection m6rite d'6tre 6tudi6e
d'avantage.
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H7a 0-l 0 I Dentale
14 mm

H9d I 0 I Dentale
l 6 m m

Hl0c 2 0 I Dentale
3 m m

H6c 2 0 I Dentale
24mm

H7a 2 0 I Dentale
7 m m

H7d 2 0 j Dentale
6 m m : 4 m m

H8a 2 0 I Dentale
l7 mm

G7b J I Dentale
33 mm

I8c J I I Dentale
1 4 m m

H7d J 0 Dentale
l3 mm

H9b J 0 2 Dentale
6 m m : 4 m m

I7c 3 0 Dentale
14mm

H6b 3 0-I I Dentale
20 mm

Hl0b A I I Dentale
5 m m

H l  l a 4 I Dentale
5 m m

H7d I I I L Dentale
22rr:l.'n;
l7 mm

H8a I I Dentale
40 mm

H8b 4 I I I Dentale
20 mm

H9c 4 I I Dentale
53 mm

l6a 4 I I 2 Dentale
2l mm;
1 2 m m

I8a 4 I 2 Dentale
43 mm;
7mm

I9c 4 I I 2 Dentale
9mm:4mm

J5c 4 I I Dentale
50 mm

G7d 4 0 I 3 Dentale
28 mm;
10mm;
3 m m

H l  l b 4 0 I Dentale
46 nun

Hl2b 4 0-I I Dentale
9mm

H I l a ) I I J Dentale
4mm;3 mm;

2 m m
H l  l b ) I I I Dentale

9 m m
H I l c ) I I I Dentale

7 m m
Hl2c ) I I I Dentale

17 mm
H9d 5 I I I Dentale

15 mm
I I l a J I I I Dentale

7 m m
I8a ) I I 2 Dentale

l6 mm;
6 m m

ll2a ) 0-l Dentale
4 m m

16a 0 2a I Mollusque
travaill6

r6d I 2a I Mollusque
travaill6

I6d t-2 I 2a I Mollusque
travaill6

G6d t 0 2a I Mollusque
travaill6

I5d J I 2a Mollusque
travaill6

J5c 3 I 2a 4 Mollusque
travaill6

r6b 3 I 2a 2 Mollusque
travaill6

Hr0b 3 0 2a l Mollusque
travaill6

H8b 3 0 2a I Mollusque
travaill6

H9c J 0 2a I Mollusque
travaill6

J5c 4 I 2a ) Mollusque
travaill6

I5d 4 I 2a 8 Mollusque
travaill6

I6b 4 I 2a ) Mollusque
travaill6

H9c 4 I 2a l Mollusque
travaill6

I8a 4 I 2a 2 Mollusque
travaill6

H6b 4 I 2a I Mollusque
travaill6

J5c ) I 2a 6 Mollusque
travaill6

r6d 5 I 2a I Mollusque
travaill6

I8a 5 I 2a I Mollusque
travaill6

Hl0b 5 I 2a I Mollusque
travaill€
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H8b 5 2a 2 Mollusque
travail16

H9d 5 I 2a 3 Mollusque
havaill6

H7a 0-l 0 2b Mollusque
oerfor6

r6d t -2 I 2b Mollusque
oerford

J5c 2 I 2b 2 Mollusque
nerfo16

H8a 2 0 2b Mollusque
oerfor6

G6d 2 0 2b Mollusque
oerfor6

H9d 2 0 2b 2 Mollusque
oerfor6

H7d J 0 2b 2 Mollusque
oerford

H9b 0 2b I Mollusque
oerfo16

Hl0b 3 0 2b Mollusque
oerforE

H9c J 0 2b I Mollusque
nerfor6

H I 0 c J 0 2b I Mollusque
nerfo16

H9d 0 2b 4 Mollusque
oerfor6

H6d J 0-l 2b I Mollusque
oerfo16

l7c 3 0 2b 2 Mollusque
oerfor€

I5d I th Mollusque
Derfo16

r6b I ' L Mollusque
nerford

H6b I 2b t Mollusque
oerfo16

I8a 4 2b 2 Mollusque
oerfo16

Hl0b 4 I 2b I Mollusque
Derfor€

H8b 4 I 2b 3 Mollusque
oerfo16

H l l b 4 0 2b I Mollusque
oerforC

H8b 5 I 2b Mollusque
oerfor€

H9d 5 I 2b Mollusque
Derfor€

H7a 5 I 2b Mollusque
oerfo16

I8c ) I 2b 3 Mollusque
Derford

I9c ) I 2b 5 Mollusque
Derford

Hl0b ) 2b 2 Mollusque
oerford

H8d 5 2b I Mollusque
nerforE

19a 5 2b I Mollusque
oerford

15d 5 2b I Mollusque
perforC

H9b 2 0 3 I Amulette en
diorite

H6b J 0-I 3 I Amulette en
albite

I6d ) I 4 I Dent perfor6e
G9d 2 0 6 Os perfor6

Tableau 3. Oblets travaill6s (Catdgorie I): Holocdne.

Carre ATN CH,,i Trrbg, I ,'Nombre r . Ddstribtion
H6a 0- l 0 5a I Piene

(fragment
t/2)

H7b 2 0 5a I Piene
(fragment

t/2\
r6b 2 0 5a Pierre
J5d 2 0 5a Pierre
K5c 2 0 5a Pierre
H7a 3 5a Pierre
r5d 3 ) a Pierre
Il2a ) 0-I 5a Piene
H10c 0- l 0 5b 2 Pierres
l8a 0- l 0 5b I Piene

(cass6e)

I8c t-2 0 5b I Pierre
G6d 2 0 ) D I Coouille
H l0a 2 0 5b Piene
Hl0c 2 0 5b I Pierre
H6b 0 5b I Os
H7c 2 0 5b 2 Pierres
H7d 2 0 5b Pierre

(cassde)
H8a 2 0 5b I Pierre

H8c 2 0 5b I Pierre
H9c 2 0 5b I Pierre
16a 2 0 5b I Os
17a 2 0 5b I Pierre
I8a 2 0 5b I Os
H8a 3 0 5b I Piene
G9d J 0 5b I Pierre
Hl0a 3 0 5b 2 Pienes

(l cass€e)
Hl0b 3 0 5b 2 Pierres
H l  l a 3 0 5b I Piene

(cass6e l/2)
H7d 3 0 5b I Piene

(cassde)

H9b 3 0 5b I Piene
I8a 3 0 5b I Os (?)
H6d 3 0-I 5b 2 Pierres

(l cass6e)
G8d 4 I 5b I Piene

(cassde)

H10a 4 I 5b 3 Pienes
Hl0b 4 I 5b 5 4 Pienes,

l o s
Hl0c 4 I 5b Piene

(cass6e)



H l  l c 4 I 5b 2 Pienes
(l cass6e)

H7a 4 I 5b Pierre
H9a I 5b I Piene

(cass6e)

H9b 4 I 5b 4 Pierres
(2 cass6es)

G7d 4 0 5b Pierre
(cassde)

H t b 4 0 5b Pierre
H l d 4 0 5b Piene
H 0b 5 I 5b 4 Pierres
H t0d 5 I 5b 2 Pierres

(l cass€e)
H l  l c 5 I 5b Pierre
H I rd 5 I 5b Piene
H9b 5 I 5b Piene
I6a 0 0 5c Piene (3

mm)
H l 0 c 0- l 0 5c Piene (2

mm)
17a 0 5c Piene (2

mm)
I5c 0 5c Piene (l

Inml
H6d 2 0 5c Coquille (2

mm)
H7a 2 0 5c Coquille (2

mm)
H9b 2 0 5c Piene (2

mm)
l7a 2 0 5c Coquille (4

mm)
H7a J I 5c Piene

(cass€e)

H7d 3 0 5c 2 Pierres
(cass6es)

H8d 3 0 5c I Coquille (4
mm)

17c 3 0 )c I Piene (2
mm)

I8a 0 5c 2 Coquille
(cass6e), os

(2 mm)
Gt2b 3 0-l 5c ,,

Coquille
(cass€e),

coquille (2
mm)

I5c 3 0-l 5c I Piene (3
mm)

Hl0a 4 I 5c I Coquille (4
mm)

Hl0c 4 I 5c I Os? (cass6e)

H l  l d 4 0 5c 2 Coquilles (2
mm)

H7a 4 I 5c I Piene (3
mml

Hl3b 4 0 )c I Piene (3
mm)

H l 3 a 5 I 5c I Piene (5
mm)

H I l d ) I 5c I Piene (l
mm)

Tableau y'. Perles (Catdgorie I):Holocdne

Carrd AH GH Type Nombre Description
r8d l 0 I I I Dentale (7

mm)
P9b l t VI I Dentale ( I 5

mmt
M6b l 3 IV I Dentale ( I 5

mml
N8a t 4 IV I Dentale (8

mm)
O8c t 4 VI I Dentale (23

mm)
K5c 28 x I Dentale (9

mm)
K6b 29 VII I Dentale (62

mm)
r6b 5 I I 2a t 2 Mollusque

travail16
I5d 6 II 2a Mollusque

travaill€
J5c 6 II 2a J Mollusque

travail16
r6d 6 II 2a J Mollusque

havaill6
r6b 6 I 2a a Mollusque

navaill6
I6d II 2a J Mollusque

havail16
r6b I I 2a 4 Mollusque

travaill6

J5c 8 II 2a I Mollusque
travaill6

r6d 8 u 2a 2 Mollusque
favaill6

I5d 9 u 2a 2 Mollusque
travail16

I6d 9 I I 2a 2 Mollusque
travaill6

r7d 9 u 2a 2 Mollusque
travaill6

r6d l 0 u 2a 4 Mollusque
travaill6

I5d l 0 II 2a 8 Mollusque
travaill€

J5c l 0 II 2a J Mollusque
travaill€

I5d l l III 2a 4 Mollusque
favaill€

I6d l t III 2a Mollusque
travaill6

o8d t2 UI 2a I Mollusque
favaill6

O8c l4 UI 2a 4 Mollusque
travaill€

17d l 5 UI 2a I Mollusque
travaill6

I6b 5 II 2b 3 Mollusque
nerfo16

I6d 6 il 2b 2 Mollusoue



perfor€
r5d 7 I 2b I Mollusque

oerfo16
I6d II 2b 2 Mollusque

nerford

t7d 7 II 2b Mollusque
nerford

r5d 8 il 2b 2 Mollusque
oerfo16

J5c 8 il 2b 3 Mollusque
oerfor6

I8b 8 u 2b I Mollusque
oerfor€

I6d 9 u 2b I Mollusque
perford

r7d 9 II 2b Mollusque
perfor6

J5c l 0 I I 2b J Mollusque
oerfo16

r5d l 0 II 2b 6 Mollusque
oerford

I l0d l t u-ut 2b Mollusque
oerfo16

r5d l l II 2b 2 Mollusque
nerfo16

o8d l 2 III 2b 2 Mollusque
nerfor6

M6b l 5 IV 2b Mollusque
oerfo16

17d 9 II 5b Petite perle
en pierre
(m6lane6)

r6d l 0 II 5c Perle
tubulaire
coquille
(cass6e)

J8a l 6 III 5c I Perle
tubulaire en
os (28 mm)

Carr€ AH GIT TrDe Nornbre Descriotion

H7b 2 0 Os incisd
17c 3 0 2 Os incis6

K5c-d I I Os incis6
K5cd 20 VI 8 Pierres

stri6es
J7c l 9 8 Pierres

stri6es

Tableau 5. Objets travaillds (Cat6gorie I): Pl6istocdne.

Tableau 6. Obiets orn6s (Cat6gorie II): Pl6istocBne et
Holocdne.

Tableau 7. Colorants (Cat6gorie III): Pleistocdne et
Holocdne.

Caa€ AH GH Tlrpe Nombre Descriotion
H8a 2 I 9a Colorant

iaune
I5d 4 I 9a I Colorant

iaune
r5d 4 I 9b 2 Colorant

rolrse

J7c t 2 III 9a I Colorant
iaune

J5d l 6 V 9a I Colorant
iaune

I6b 7 I I 9b 2 Colorant
rouse

J5c 22 9b I Colorant
rouee

I8d 22 9c I Colorant noir
M6c 25 VII 9c I Colorant noir

CAfiA. AH GII , ,:, IlTrit:i: ::Nonrl Descriotion
I6d t-2 I 2c I Mollusque

non travail16
G6d 2 0 2c Mollusque

non travaille
Hl0b 3 0 2c Mollusque

non travailld
H6d 3 0-l 2c Mollusque

non travaill6
I6b 4 I 2c 2 Mollusque

non favaill6
I8a 4 I 2c Mollusque

non havail16
H8d 5 I 2c Mollusque

non travaill€

I6d 5 I 2c I Mollusque
non travaill6

I9a 5 I 2c Mollusque
non travail16

r6b 1 I I 2c Mollusque
non travailld

I5d II 2c Mollusque
non travaill€

r7d l l III 2c Mollusque
non travail16

I7c t2 III 2c Mollusque
non travailld

Hl0a J 0 10 Coquille-
bivalve



H6d 3 0-l l l I Piene polie

H7d J 0 l l I Piene polie

I8c J 0 l 1 l Piene polie

H9c J 0 1 0 Coquille-
bivalve

H9c 0-t 0 Pierre polie

Hic 2 0 Piene polie

H8a 2 0 Piene oolie
K5c-d 4 I Piene polie

Tabletu 8. Obiets apportds, non travaill€s (Cat6gorie
IV): Pl6istocdne et Holocdne.
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Figure 2.
Parure. Perles tubulaires en pierre, os ou coquilles.



THE BURTALS rN OKUZTNT CAVE (SW ANATOLTA)

Metin Kartal and Cevdet Merih Erek

Abstract
The burials in 0Hizini Cave yield important information concerning the burial practices of the Chalcolithic period. The age
determination is indicated by a series ofradiocarbon dates as well as by ceramics. No other graveyards have been discovered in any
ofthe numerous Mount Katran caves. In addition, Chalcolithic open-air sites, such as small mounds, have not been located in the
Antalya Travertine Plain. These burials are therefore the lirst evidence for ceremonial activities of people of Chalcolithic age. The
presence of such archaeological remains poses impoilant questions concerning cultural connections between the Travertine Plain of
Antalya, Mount Katran's caves and the Central Anatolian Plateau.

INTRODUCTION

Until recently, a large number of studies have focused on
Neolithic and Chalcolithic settlements, burials and
graveyards in Anatolia, but the Antalya Region with its
nuurcrous caves remained unknown due to rare
investigations of these periods. Fortunately, new
excavations at Okiizini Cave have yielded a burial ground
dating to the Chalcolithic period (see below, table 2).

I. BURIALS AND GRAVE STRUCTURES

We discovered five graves in the uppermost layers which
are located on the east side of the cave (Fig. 1). The
burials are generally paved with limestone blocks (Table
1). The size of these limestone blocks vary between 25 cm
and 60 cm in length, and between l0 cm and 40 cm in
width. Thickness is approximately between l0 cm and 30-
35 cm. Srnaller stones were also used to pave the burials.

It is notable that Grave II exhibits very clear
structural arrangement (Fig. 2). Medium sized stones were
fixed onto the larger surrounditg base stones. This
arrangement created a short wall-like structwe around the
burial, However, during excavation, we found some of
these stone elements both inside and outside the perimeter
ofthe grave, indicating that this wall-like structure seerns
to have been more or less darraged. This could be due
both to natural phenomena and human activities.
Interestingly, there are stone slabs at the base of this
grave. In particular, the largest stone slab has been placed
under the skull. The inside diameters of this grave are I l0
cm to 60 cm and outside diameters are 155 cm to 110 cm
(including the stones). The shape of this grave is thus
quite elliptic.

We may also say that the other graves exhibit
clear stnrctural arrangement as well. Moreover, in spite of
their adjacent positions, it seems that there was no
destnrction of the grave structures when the inhabitans of
Otiizini prepared a grave next to previous ones.

Grave V is close to the recent entrance of the

cave and far ftom the other graves. Like the others, it has
been paved with stones, and some pavingJike stones were
found at one side of it. The other side of the grave may
have been disturbed by soil erosion towards the large,
previously excavated pit (K6'kten's excavations), because
no paving stones were found (Fig. 2). There are fwo
irnportant observations to make conceming Grave V.
First, just after recovery of this grave, we we(e faced with
the half skeleton which was lying on stone slabs as seen in
Grave II. Second, there were some sporadic human bones
that do not belong to this half skeleton, based on bone
identification. This may be evidence of another burial in
the same grave. It appears that it is no longer possible to
find the rest of the remains of this second burial, due to
disturbance and movement by soil erosiorq as mentioned
above.

In Grave IV, it is interesting that only a single
human phalanx was found. However, human foot bones
were found next to the outer part of this gtave although we
have still some doubts as to whether they belong to Grave
IV or not. The grave seerns to have been covered by stone
slabs. During the 1996 excavation season, we removed
these upper stone slabs and we found that there were fwo
more flat stones in the grave ground (Fig. 2). We think
that these latter stones were probably the base stones of
the burial. Surrounding stones of this grave arc
comparatively much bigger than the others, but both ends
were paved longitudinally with small angular stones.
There were also many sporadic stones around the grave.
According to our observations, the inference is that this
grave had been reopened by the people. We do not have
any idea about when this could have occurred and it is
also difficult to understand exactly what the exact aim was
for doing so.

2. SKELETONS AND BURIAL POSITIONS

Skeletal remains were generally broken due to franpling.
In addition, the effects of different weather conditions,
such as the alteration of humidity and water activities
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and/or dryness in a year, played a major role in the
deterioration of the bones. The best preservation is seen
on the limb bones among all the skeletons, though they are
also fragmentary. In addition to the limb bones, conpact
bones such as foot and hand bones are conplete and the
least damaged. The crania, vertebral columns, pelves and
ribs are mostly fragmentary.

The skeletons are oriented more or less on a
north-northeast and south-southwest axis (Fig. 2). The
skulls have been oriented to the south-southwest in the
graves. Graves II and III faced towards the east wall ofthe
cave, but Grave I faced towards the inside ofthe cave and
Grave V faced towards the cave's roof (Fig. 2,Table l).

Graves I and II were clearly buried in hocker
position. For Grave III, its back bones were in curved
position, which we consider could be evidence for hocker
position as well. As far as we know, the hocker position is
one of the common burial customs in Anatolia during
Protohistoric times. However, the limb bones of Grave III
were moved for unknown reason while in the grave, and it
is better not to make unfounded inferences about its
original position.

The position of the skeleton in Grave V is dorsal
(Fig. 2). Its arm bones were lying on the both sides of the
individual, but as we mentioned above, it was not a
complete skeleton. Its pelvis, leg bones and foot bones
were not found in the grave. We should note that there is
no evidence of any other pit-like structure around the
grave. Its anthropological study is not yet furished and we
prefer to make no further cornrnent on it at this point.

In addition to these recent excavated graves,
Kiikten discovered a human skeleton in the underlying
layers of the Chalcolithic stratum in the cave (Kdkten
1959;13). According to hirn, this was a Neolithic burial.
As he described in his publication, the skeleton is oriented
east-west, the position ofthe skeleton is hocker, and only
the skull was paved with stones. Despite these data, we
have little information about the exact location of this
burial within the cave. This skeleton was studied by Ord.
Prof. Dr. Muzaffer $enyiirek. According to hinl the
morphological features of this skeleton show that it was a
female and age at death was about 22-25 years ($enyiirek,
1958:492).

3. F'INDINGS

These are generally pottery furdings (all of them
fragmented), polished axes and their fragments, simple
quern fragments, bone awls, grinding stones, beads and
some chipped radiolarite pieces. Most of these findings
were obtained from the uppermost sediments, but some
were found in the graves as well (Table l).

3.1. POTTERY

We have not yet found any whole pottery from the cave.
We found very similar pots in Graves I and V; these are
also the least damaged. These pots are small and light
brown in color. Their seclions are thinner than I cm and
approximate diameters are l0 cm. Height is approximately
8 cm. Their surfaces are lightly curved (convex) in shape

and the bases are flat. It is possible to see a few very small
limestone fragments and also staw traces used as rerper
in the clay. We may say that these pots were made by
hand. The other pottery pieces are very fragmented and
we would prefer not to draw conclusions about their forrns
yet. These findings relatively show features of Late
Neolithic and/or Early Chalcolithic periods. According to
James Mellaart, the pots of Oktizini Cave resemble those
of the Krzrlkaya Neolithic (south-westem Anatolia). The
distribution of the Krzrlkaya Neolithic includes a number
of sites on either side of the Taurus Mountains north and
west of classical Paryhylia (Mellaart 196l:166, 169).

We should also note that some pottery and brick
fragments of the Early Roman period were recovered from
the uppermost levels which overlie the protohistoric grave
sediments.

3.2. QUERNS

All the quern frndings were fragmentary. They were found
in the uppermost sediments, but one was found with the
pottery gift in Grave III (Table l). They were generally
made out of sandstone. Upper faces are Concave, but
bases are generally flat and/or convex.

33. OTHER FINDINGS

We may note that beads and bone awls are other essential
elements in the graves. Beads particularly were
sporadically found in all of the graves. They were made
on radiolarite or sea shells and land snails. It is also worth
noting that the findings from Grave II exhibit an
interesting burial custom. Here we found carbonized
acorn pieces which were covered by broken pottery
fragments (Table l), These conjoining pottery fragrnents
might have been broken by pressw€ in the grave.

4. RADIOCARBON DATES

Interpretation ofthe dates (table 2)

The two dates obtained for Grave I are not consistent with
each other. The date RT-3899 corresponds more closely
to those for the other graves. The older date (RT-3894) is
probably due to older charcoal from layer I into which the
grave was excavated in antiquity, and should thus be
rejected. Similarly, for Gmve II, the date of AD 1297
(RT-3890) is likely due to historical disturbance. The two
dates for Grave III, on wood charcoal and bone, are
consistent with each other. Grave V, with a single date
obtained on bone, appears to be the oldest in the series.
Grave fV has not yet been dated.

The sequence ofgraves, based on these dates, is
as follows: V-I-III-II. The oldest grave (V) dates to the
Early Chalcolithic, while the other three graves date to the
Late Chalcolithic. They are separated in time by quite
large gaps (around 500 years between graves V and I,
nearly 700 years between graves I and III, and arotrnd 350
years between graves ofgraves III and II). They thus do
not represent a family or village unit regularly using the
cave as a burial ground over a relatively short time (one or



two cenhries). Rather, they indicate the long-term re-use
of the cave throughout the Chalcolithic for graves of
certain individuals.
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Burial Orientation Paved Position Face Direction Findings Covered
bv

I N-NE/S-SW R+ Hocker To the cave's hall P,B S
II N-NE/S-SW + Hocker To the cave's

wall
P , B , A S

ru N-NE/S-SW + Hocker (?) To the cave's
wall

P,B ,Q S

IV ? + ,| 2 B S, FS
V N/S + (?) Dorsal To the cave's

roof
P , B , A S

Paved:
Findings:
Covered by:

+ Paved with stone; R Rarely
P Pottery; B Bead; A Acom; Q Quem
S Soil; FS Flat stone

Table 1, The burials of Okiizini cave.

Grave Square/AH Lab. No Material Date BP Cal. BP Cal. BC
I 15c13 RT-3899 wood charcoal 5430 * 40 6275.6230.62054326.4281.4256
I l6a/3 RT-3894 wood charcoal 9825 + 55 11202 9253
I H7bt3 RT-3892 wood charcoal 4465 + 55 5206.5194.5047 3257.3245-3098
I G7b/4 RT-3890 wood charcoal 670 * 50 AD 1297 AD 1297
u H7b/4 RT-3891 wood charcoal 4745 * 55 5573.5544.54733624.3595.3524
u c7b-d/5 RT-3896

(AA43928)
bone 4890 + 45 5606 3657

cl lb-d/s RT-3897
(AA43929\

bone 5965t t25 6797, 6770,6756 4838,482t,4807

Table 2. Dates obtained for the graves. (All dates from the Radiocarbon and Tritium Laboratory, Weizmann Institute of
Science, Rehovot, Israel, sponsored by the American School of Prehistoric Research, Peabody MuseurrL Harvard

University, Calibrated with Calib v. 4.3.)
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ANTHROPOLOGICAL ANALYSIS OF THE
OTUZINI HUMAN REMAINS

Metin Ozbek

Ottizini cave is situated near Yalca vlllage, 32
kilometers northeast of Antalya and not far from
Karain cave. It was first excavated by Prof. I. Krhg
K6kren in 1956 ($enyiirek 1958). The excavations,
which were intemrpted for some time, were taken
over by Prof. Yalgrnkaya, head of the Department
of Prehistory, Ankara University, under the
auspices of the Museum of Antalya (Yalgrnkaya
1993) and are ongoing.

The importance of the Olirizini cave lies in
its being the first necropole cave in Anatolia
(Yalgrnkaya, pers. cornm.). The burial area is
approximately 9 nf and is situated in the 6s level,
area no. I (Yalgrnkaya et al. 1998). This layer
corresponds to the Neolithic and Chalcolithic
phases. Professor Yalgrnkaya thinks that the burials
found in Ottizini may belong to the earliest levels
of the Chalcholithic phase. The large blocks of
limestone which have fallen from the ceiiing of the
cave seem to have seriously damaged the burials.
Ottizlni cave is also known to have been the
shelter for herdsmen and their cattle as well as for
wild animals nearby and this also accounts for the
serious alterations observed on the skeletons.
Finally, treasure hunters seem to have contributed
as well to the poor conservation of the burials.

The existence of the burials in Oktizini
cave was first pointed out during Kdkten's
excavations, and the well conserved skeleton of a
young woman unearthed in 1956 was consigned to

$enyrirek (1958) to be analyzed.

MATERIAL AND METHODS

Prof. Yalgrnkaya and her students discovered four
in situ burials between the 1994 and 1997r field
seasons. one individual was found in 1994, one in
1996 and two in 1997. Several burials lost their in
situ position due to external factors and many
isolated bones and teeth were consigned to our

' G0lfem Uysal, a research assistant ofour department to whom
I am indebted for her contribution in the discovery of the
skeletons and for the information gathered on burial conditions,
assisted in the excavations during the I 997 field season.

laboratory along with the in situ skeletons2 (See
Appendix). All of individuals of Oktizini, including
that analyzed by $enyiirek, are listed below:

l) OK'56: Female (arnlyzedby genytirek)
2) OK'94. No. l: Male
3) OK'96. No. 2 (H6a): Female
4) OK'97. No. 3 (M3G7bd): Female
5) OK'97. No. 4 (Gl l-bd M4): Female

As the appendix confirms, the burials
were highly affected by external factors and
unfornrnately the long intemrption after the fust
discovery in 1956 is partly responsible for this
situation. A number much higher than five could
have been achieved if it were not for this
intemrption.

Sex and age determinations: For the estimation of
sex, we have taken the pelvis and some
morphological particularities of the skull into
account as well as the general aspect of the long
bones, taking into consideration the degree of
sexual differentiation of the skeletal series we were
examining. The works and suggestions of various
researchers (Ferembach 1974; Ferembach et al.
1979; Brothwell l98l; Bass 1987; Llbelaker 1989)
helped us in sex determination. As for the age
estimation at death, we have taken into account, for
the adults, the stages of pubic symphyseal
metamorphosis (Gilbert and McKern 1973) and,the
changes caused in the sternal extemities of the ribs
(Loth and Ypcan 1989). In helping to determine
the age at death, we also noted the degree of
closure of the cranial sutures (Masset 1982) as well
as the epiphyseal union of the long bones
(Brothwell l98l andBass 1987).

We have used the technique proposed by
Ferembach (1974) in measuring the cranial and
long bones; and that by Lefebre (1973) for the
mesio-distal and bucco-lingual diameters of the
tooth crowns. The measurements and indices for

' I hereby thank Professor Yalgtnkaya who was so kind to
consigr to our laboratory the skeletal remains found during the
excavations, as well as her hardworking crew.
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the skulls, teeth and long bones of the Oktizini
humans are listed in Tables 1,2 ard3.

We have used the criteria proposed by
Brothwell (1981) in determining the degree of
wearing of the molars and that by Bouville er a/.
(1983) for the premolars, incisors and canines.

THE SKELETAL REMAINS

OK'94. Sk. No. I

Excavated during the 1994 field season. Primary
burial in hocker position. Individual was laid on his
right and the hand was placed under his head. The
burial being quite near to the surface, it was
slightly damaged post-morterrl The use of the cave
as a shelter for animals must largely be responsible
for this situation. Next to the pelvis were found a
cup, a broken stone idol and many beads which are
thought to be burial gifts.

The preservation conditions of the
skeleton are mediocre. On the skull, the facial and
basal parts are missing. The mandible is well
preserved except for the left mandibular condyle
and the gonion. Two holes, one large and the other
small, were observed on the right parietal bone,
which were due not to pathological causes, but to
postmortem environmental conditions. Nearly all
the skeletal bones were found. The scapula and
sacnrm were broken post-mortern

Anatomical details of the cranial, pelvic
and long bones show that the skeleton belongs to a
male. The sternal extemities of the costas and the
facies syrrphysialis of the pubic bone indicate that
individual was dead at the age of 35-40.
OK'95 Sk. No. 2

Discovered during the 1995 field season
and excavated in 1996. Primary burial in hocker
position. It was buried in the northwest-southeast
direction, the head directed towards the entance of
the cave. It was laid on the right side. The ground
on which the dead was placed was paved with flat
stones and another flat stone was placed under the
head. The hands were at the level ofthe head. The
burial was encircled with a stone wall. A large pot
with handles filled with burnt acorns of oak was
placed near the feet of the person, presumably as a
burial gift.

The skeleton is in better condition than
individual No. l. The cranium is well preserved,
except for the facial parts and the base. Almost all
the bones were found, though some in fragmentary
condition. The cranium and the other parts of the
skeleton were calcified while underground, due to
the water penetating through the cave walls. We
have cleaned this inorganic formation with 50%
diluted ascetic acid, paying attention not to damage

the bones.
According to the anatomical details of the

cranium and the post-cranial structures, the skeletal
remains belong to a female, The metric values of
the cranium and the skeleton are also indicative of
this interpretation (Tables I and 3). The
morphological alterations on the sternal exEemes
of the ribs and the pubic symphyseal face indicate
that this female was dead at the age of 30-35.

OK'97 G7 bd M3. No. 3

Found in a pit 20 cm deep and of dimensions
90x55 cm. It had been laid on its right and was in
hocker position when discovered. It was laid in the
direction south-southwest and north-northeast. The
burial was placed between the stone walls of the
burials on its west and north and the original wall
of the burial on its east. It was encircled by a stone
wall. As Professor Yalgnkaya observed (1998),
this encircling wall is in part cornmon with the
burial of individual no. 2 unearthed in 1996. The
researcher thus thinks that the two individuals may
have been buried at the same time. Since it is near
the surface, the upper and lower extremities of the
skeleton are partly damaged and it has lost its in
situ position. It has the best preserved cranium
(Fig. la,b) which Oktizini cave has yielded to date,
with the exception of the one found by $enyiirek
during the 1956 season. A small pot was found
beside the burial, presumably a burial gift. Another
small pot and a grinding stone were discovered
outside the burial circle (Yalgrnkaya 1998).

The anatomical details of the cranium and
the remains of the skeleton suggest a female. The
sternal extremities of the ribs, the epiphysal closure
of the clavicula, the M3 root formation, the lack of
any sign of closure in the cranial suture and the
aspect of the synchondrosis sphenooccipitalis
indicate that this individual was dead at the age of
19-20.

oK'97 GI I-bd M4

Excavated from burial no. 5. Individual was laid on
her back in a north-south direction on a ground
paved with flat stones; the arms flexed at the
elbows. The face looks eastwards. This specimen
was buried in a pit of 20 cm depth and of 72x60
cm dimensions. Surrounding it were pieces of
charcoal and lots of animal skeletal remains.
Rockfall has greatly disturbed the skeletal remains.
A pot with handles was associated with the
skeleton, presumably a burial gift. In addition, two
pots containing burnt oak acoms were placed
above the head and below the feet.

It may be worth noting that no bones of

354



the lower limbs were found, including the sacrum
and the pelvic bones. Giilfem Uysal, research
assistant in our Departrnent of Anthopology, has
stated that lower extremities were searched over an
area of50x50 crn in a depth of l0 crn but no bone
was found. The absence of these bones at fust
suggest a handicapped person; but this assurrption
is invalidated by the lack of any sign of trauma on
the last lumbar vertebra and the distal parts of the
preserved leg bones as well as the presence of the
left patella at the level of the right elbow. Taking
into account that the skeleton was quite near the
surface, it seems to us more logical to consider that
the lower parts of individual were dismembered
and carried by the scavengers post-mortem. Their
tooth marks were observed on the proximal and
distal ends of the left femur belonging to individual
n o . 3 .

The specimen rnay be identified as a
female. The costochondral junction of the ribs, the
nearly closing of the long bone epiphyses and the
root calcification of the M3 teeth suggest an age of
17 or 18.

AITTIIROPOLOGICAL ANALYSIS

Crania

The top view of Oldizini skulls, including the one
found in 1956, displays an ovoid shape (Olivier
1960). The glabella is similar to schema 2 of
Martin in two individuals (OK'94. No.l and
OK'95. No.2) and schema 3 in one (OK'97. No.3).
The occipital bone displays a normal curvature. No
plano-occipitalie is observed in any of individuals.
There are no prelambdatic and postbregmatic
depressions. However, $enyiirek (1958) reports a
slight postbregmatic depression in individual he
examined. The linea temporalis and linea nuchae
superior and inferior have developed normally. In
all individuals, inion is similar to schema I of
Broca (Ferembach 1974). The foramina parietal is
formed only on the right side in individual no. I
and on both sides in individual no. 2. The metopic
suture is closed in all the crania. Wormian bones
on the lambda sutures were observed only on two
(OK'97. No. 4 and OK'56) of the five Oldizini
individuals. On individuals no. 2 and 3, whose
orbits are well preserved, the supra-orbital foramen
is found on the right orbit and incisura supra
orbitalia on the left side. Nasal bone is slightly
curved on the profile of individual no. 2 and
staight on individual no. 3.

The inferior border of the mandible in
individual no. I is similar to schema [V of Keiter
whereas that of no. 2 corresponds to schema VIII
(Ferembach 1974). The exfroversion of the gonion

is observed on individuals no. I and no. 2 as well
as on that examined by $enytirek, but is absent on
nos. 3 and 4. The mentale region, when viewed
from the top, is similar to schema no. I
(Ferembach 1974). The foramen mentale is single
on both sides in all of the Otcrizini individuals and
is aligned with Pl-P2 or P2 (skeleton no. 2). When
the mandibles of individual no. I and that
examined by $enytirek are examined from the side,
the marked depression on the basal margin just in
front of gonion is easily observable. This region is
not preserved in the other individuals. The
masseter and pterygoideus muscles display a slight
or mediocre development. The menton region,
examined from the top, is similar to schema I in
male no. 1 and of schema 3 in female no. 2 and the
female examined by $enyiirek (Ferembach 1974).
The incisura semilunaris well preserved in skeleton
no. I is similar to schema no. 1 of Schultz
(Ferembach 1974). The torus palatinus is formed
along the median line of the hard palate on
individual no.2. Such exostoses may be observed
in various frequencies in every society and are not
considered as particular to any racial group
(Moorrees 1957). No torus palatinus are observed
on the upper jaws of the other Okiizini individuals,
including the one examined by $enyiirek.

According to the cephalic index (Table l),
the male no. I of OHizini is mesocephalic, while
the others, including the female examined by

$enytirek, are dolicocephalic. For the fronto-
parietal index, individuals no. I and 2 arc
stenometopic, no. 3 is metriometopic and the
female examined by $enyiirek is eurymetopic. All
ttre Ottizini individuals display divergent frontal
bone according to the frontal index. The skull
according to height-length index is chamaecrane in
individual no. 1, and orthocrane in individuals no.
I and 2, as well as the one examined by $enytirek.
When the height-breadth index is taken into
account, individuals no. I and 2 are tapinocrane
and individual no. 3 and that examined by

$enyiirek are metiocrane. The ftontal, according
to the frontal-sagittal index is orthomethope in all
ttre Ottizlni individuals. For estimating the cranial
capacity we adopted the formula proposed by
Olivier (Demoulin and Olivier 1976) and have
found a value of 1422.1cc. in individual no.l, of
123,6 cc. in individual no. 2 and of 1313.1 cc. in
individual no. 3. $enytirek had found a capacity of
1275.6 cc. in the OfUzini female, according to
Pearson's formula.

All the Oldizini individuals, including the
one examined by $enytirek, are of the
Mediterranean racial type. $enyiirek assigns the
female skeleton found in 1956 to the Eurafrican
varietv of this race. The ones we have examined
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seem to be the gracile type of the Mediterranean
race.

Post-cranial remains

Foramen olecrani is not observed on the humerus
of the Oktizini skeletons we have examined, though
it was reported by $enyiirek (1958) in the young
adult female. The tuberositas deltoidea is preserved
in individual no. 2 and displays a very slight
development. The crista musculus supinator on the
ulnae displays a normal development. The
olecranon and processus coronoideus of the ulna
are not separated by a sulcus. This particularity is
included io typ" no. 3 of Ferembach (1974). The
linea aspera on the femur displays a slight
development. The 3'd trochanter on the femur of
individual no. I has developed into an independent
tubercle. On the ottrer Oktizini individuals, the 3'd
trochanter is not formed. The patella is preserved
only in female no. 4 (found in 1997); but no patella
bipartita is seen in this individual. Individual no. 3
disposes an incisura supra scapulae instead of the
foramen on the scapula.

The ulna is, according to the platoleni
index, eurolenial (normal) in individuals no. I and
3; platoleni (flattening) in individual no. 2. The
femur is normal according to the index of
platymeria. The linea aspera displays a weak
development according to the plastric index. The
tibia displays a platycynemic structure according to
the cynemic index in all the Oktizini individuals.

Stature

The height estimates we have obtained from the
Okiizini individuals and the formulae according to
which they are computed are given below:

OK'94 No. I male: 165.3 cm. according to
Pearson; 169.2 cm. according to Trotter-Gleser.
The average stafure is 167.2 cm The maximal
length of the femur was taken into account.

OK'97 No. 3 female: 153.6 crn according to
Pearson (using the humerus and the radius); 160.08
cm. according to Trotter-Gleser (using the radius,
ulna and the humerus). The average stature is
156.8 cm.

OK'97 No. 4 female: 156 cm according to the
Trotter-Gleser formula and l48.7cm according to
the Pearson's formula. The average stature is 152.3
cm. The humerus and radius bones were used.

The female examined by $enyiirek
according to Pearson's formula is found to have an
average height of 152.6 cm.

Teeth

On individual no. l, a total of l0 teeth are present
in their alveolar bone, their distribution being 4
incisors and I left canine on the maxilla and I fust,
I second premolars, 2 frrst molars and I second
molar on the mandible. On individual no.2, 16
teeth are preserved in their alveolar bone; 8 (l
cental and I lateral incisors, I first premolar, I
fnst, 2 second and 2 third molars) being on the
maxilla and 8 (l central and 2 lateral incisors, 2
canines, 2 first premolars, 1 second premolar) on
the mandible. On individual no. 3, all the teeth with
the exception of the lower M3 which was lost post-
morter& are in their alveolar bone. On individual
no. 4, there are 7 teeth on the right side (all are
preserved except the 12) and 4 teeth on the left side
of the maxilla (ll, 12, M l, M2), 7 teeth on the right
side (all are preserved except the 12) and 7 teeth on
the left side of the mandible (all are preserved
except the M3), for a total of 25 teeth preserved in
their alveolar bone.

Mesial and distal enamel ridges on the
lingual surfaces of the lower incisiors of male no. I
are very slight. The basal ridges have not
developed. The marginal enamel ridges on the
lingual surfaces of the upper lateral incisors of
individual no. 3 are easily noticeable and palpated.
We cannot say anyttring about the degree of
development of the lingual marginal ridges and
their shovel-shape because ofthe progressive wear
of the upper lateral incisors of individual no. 2.
Foramen caecum is observed on the basal parts of
the upper lateral incisors of individual no. 3.
Because of her early deat[ the morphological
details of the masticatory surface on the teeth of
individual no. 4 may be clearly observed. The
upper incisors of this individual do not display a
shovel-shape. $enytirek also states that he did not
observe the shovel shape in the incisors of the
female he examined.

One of the two isolated teeth not
belonging to individual no. I is a lateral upper
incisor and has been given to us with the field
designation of OK'94 H6b/1; the other is referred
to as OK'95 17N2, The inportance of these two
stems from the prominence of the marginal enamel
ridges and their marked shovel shapes. In this
aspect, they remind one of the upper lateral
incisors of the Byblos Chalcolithic people (OzUet
1978). These ridges on tbe lingual surfaces ofthe
upper incisors are in general more prominent on
the laterals than on the centals (Scott and Turner
rr 1997).

The lower P2 in individuals no. 3 and 4
display double cusps (buccal and lingual). The
occlusal surface of the upper first molars in all
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Otcrizini individuals have 4 cusps. Hypocones are
well developed. No trace of the cusp of Carabelli is
detected. The upper fust molar of the female
examined by $enytirek also lacks this tait. The
hypocone shows a gradual reduction from the fust
to third molars. $enytirek (1958) also observed this
diminishing process in the young Ottizini female.
On individual no. 2, the hypocone has totally
disappeared on the M3 and the crown has assumed
a triangleJike shape. The same property is
observed by $enyiirek (1958) on the individual he
examined. This structure occurring on the upper
molars is totally modern (Ozbek 1976). On
individual no. 4, though four cusps are observed,
both on M2 and M3, the hypocone and the
metacone display a tendency of reduction. The
reduced metacone is also indicated by $enyiirek
(1958) on the young adult of Oktizini. On
individual no. 3, the lower Ml has 4 cusps and
displays a Y4 plan. On individual no. 4, the
chewing surface of the Ml displays a Y5 plan and
a connection of md:hd is present. The
hypoconulide is in a disto-buccal position. On the
lower M2, a +4 plan on the right and a Y4 plan on
the left are distinguished. On individual no. 3, 4
cusps are present on the lower M2 and 5 on the
M3. The existence of 5 cusps also characterizes
individual no. 4. The hypoconulide is much
reduced in these individuals. The third molars have
made their normal eruption on the upper and lower
jaws. Thus, no mention of hypodontia can be
made.

The wearing facets of the teeth on the
upper and lower jaws of individual no. 1 suggest
an occlusion of the labidodontic type.

PATHOLOGY

Skulls

No obvious pathological lesion or traumatic injury
was observed on the crania of individuals no. 1, 2
and 4. As for individual no. 3, cribra orbitalia of
the habecular type is formed on the left and right
orbital vaults. In addition, on the squama part of
the occipital, near the lambda sutures of the left
and right parietals, a slight porotic formation is
observed. Concerning the same specimen, no
diploic thickening is visible on the cranial bones
where porotic formations are formed. We think
that these lesions observed on the young adult
Ohizini female no. 3 may be due to anemia which
is caused by iron deficiency (Steinbock 1976).

Teeth

Attrition',In the lower incisors of individual no. 1,

the dentine is totally exposed and corresponds, in
general, to score no. 5 of Brothwell. The dentine is
also exposed on the lower left canine (score no. 5
of Brothwell). The degree of wear on the upper
right Pl corresponds to 5++. The upper Mls
correspond to scores 2 or 3, while the upper M2 is
similar to score I of Brothwell. It may be stated
that the anterior teeth preserved on maxilla and
mandible are heavily worn when the age of
individual is considered (Table : 4). In individual
no. 2, the maxillar incisors correspond to the score
5 of Brothwell; the P2 is similar to score 4; the Ml
and M2 correspond to the score 2, and the M3 to
the score l. Taking into account the difference in
the intensity of wear between the M2 and M3, we
may state that the rate and the extent of wear of the
teeth of the Ottizini female is not excessive. In the
mandible, the incisors correspond to score 5; the
canines to 4+; the Pls to 3 and P2s to 2+. When
the teeth of the lower and upper jaws are evaluated
together, it may be stated that the wear is normal
for the age of individual. The wear in individual
no. 3 is slight when the age is taken into
consideration. Since it is a young adult, the wear is
generally slight in individual no. 4. The wear
stades for ttre Ottizini teeth according to Brothwell
(1981) and Bouville et al. (1983) are given in
Table 4.

The isolated deciduous maxillary cental
incisor found in the soil frlling during the 1997
field season (ref. Hl2d AH4/GHO) is worn up to
the neck and the pulp is totally exposed. A typical
wear en cuvette is in question. One thinks that the
tooth might have been used for a purpose other
than feeding. An obvious notch is seen on the
mesial corner of the isolated maxillar left central
incisor belonging to another individual which was
unearthed in the same layer (Fig. 2). This notching
area, which displays marked haces of wear, seelns
to have been formed during the lifetime of the
individual. The general aspect of the worn incisor
suggests that it might have resulted from an extra-
masticatory function. The researchers evaluate
such task-related wear among cultural behaviors
(Milner and Larsen 1991). The description of this
qpe of notching observed by Larsen and Thomas
(Milner and Larsen 1991) on the mesial corner of a
maxillar right cental incisor belonging to a female
discovered in a prehistoric settlement on the
coastal side of Georgia, U.S., is the same as that of
Ot-uzini. The researchers explain these erosions on
the anterior teeth by ttre habit working on fishing
nets or fibrous plants while holding them between
the teeth. On the other hand, Scott and Turner II
(1997), who have observed similar notches on the
maxillary incisors of the Eastern Asian Goldi
population, account for such tooth modifications as
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due to the habit of pipe smoking.
Caries:3 out of l0 teeth ofthe upper and

lower jaws (upper P2, upper left and right Mls) of
individual no. I had developed caries. The crown
of the upper P2 is totally lost; the carious lesion
had progressed up to the root and the pulp is
largely exposed. The keeping of this tooth with
pulpal inflammation in the mouth must have been a
very painful situation for individual and this
suggests to us that tooth extraction was unknown at
this period. Furthermore, X-rays of the mandible in
lateral view show no residues ofthe apex and this
is indicative of the absence of tooth-extracting
practices (Nelson er a/. 1999). On the buccal
surface of the upper right Ml, the caries developed
into a cavity involving partly the neck. The length
of this cavity is 5.83 mm. and its width is 3.37 mm.
The beginning of a caries may be observed on the
occlusal surface of the same tooth. Also there is a
slight trace of caries on the crown of the upper left
Ml. No signs of carious lesion were found on the
teeth of individuals no. 2 and 4. On skeleton no.3,
the lower right M3 displays a moderate caries on
the occlusal surface. The distal surface of the
maxillar left Pl disposes a caries in the form of a
cavity near the neck; the pulp is exposed. Thc
caries of the Pl has spread towards the root and a
slight carious lesion has started on the mesial
surface of the P2.

Ante-mortem tooth loss: The most striking
pathological condition of male no. I is the high
number of ante-mortem tooth losses (Fig. 3a,b). I I
teeth (Pl, P2, Ml, M2 and M3 on the left; C, Pl,
P2, Ml, M2 and M3 on the right) of the mandible
and 9 teeth (Il,12, C, Pl, P2 on the left; Il,12, C
and M2 on the right) of the maxilla were lost,
making a total of 20 teeth during the lifetime of
individual. For this reason, the alveolar resorption
is progressed considerably on the level of the lost
teeth, suggesting that individual lived quite a long
time after the loss of his teeth. Advanced caries or
a periodontal disease may account for the ante-
mortem tooth loss of this individual. $enyiirek
(1958) also explains the 4 ante-mortem tooth
losses he has observed on the Ottizini female by
caries and points out that the individual must have
suffered very much from her teeth despite her
young age.

In an age as early as the Chalcolithic, for a
middle-aged individual (Sk. no.l) the losing of the
majority of his teeth long before his death must
have seriously hindered the masticatory function.
We thus infer that nutitional pattems were
negatively affected by this. As a result of having to
chew with the palate for a long time, the mandible
must have been affected considerably. Thus, the
height which is 34 mm at the level of synphysis,

diminished to 17.6 rnrn at the level where the
posterior teeth are lost. Because the cheek teeth
were lost at an early age, the masticatory frrnction
was largely assumed by the anterior teeth
exhibiting in turn their exteme wear, considering
the young age of individual.

Conceming female no.2,3 teeth (Pl, P2
and Ml) of the upper and 6 teeth (Ml, M2 and M3
of both right and left sides) of the lower jaws were
lost ante-mortem. We cannot say much about the
M2 and M3, because the part corresponding to
these teeth on the upper jaw is broken. The upper
Pl is inclined towards the distal side and has
formed a contact surface with the Ml to close gap
formed by the missing maxillar P2. The left and
right molars of the mandible are thought to have
been lost long before the death of individual. The
alveolar bones of the missing teeth are totally
resorbed. This apparent resorption may easily be
observed by the X rays. No apical remains of the
lost teeth could be detected in the alveolar region
ofthe skeleton no. I and this suggests that no tooth
extraction was being practiced. The ante-mortem
tooth loss may be due to caries and/or
periodontitis. The OtCtizini female must have
continued to chew with her palate for a long time
as her mandibular mass is visibly diminished, to
the point that the mandibular height is reduced to
17.7 mm on the left side and 15.3 mm on the right.
No ante-mortem tooth loss is observed in
individuals no. 3 and 4.

Hypoplasia: This enamel defect is not
detected in individuals no. 2 and 4 but is observed
in the form of a band on the upper right and left
canines of individual no. 3. By measuring the
distance from the middle point of the hlpoplastic
line to the CEJ on the canine (4.3 mm.) and
adapting the value obtained to the regression
equation developed by Philip Walker (Goodman
and Rose 1991), which is based on the Massler
chronology, we found that the enamel defect seems
to have been formed approximately at the age of 4-
4.5. Thus, ttre Oktizini individual must have had a
chronic infectious disease in his childhood. This
negatively affects the activity of the ameloblast
cells in the process of the formation of tooth
enamel.

Calculus: It is observed slightly on the
buccal surface near the neck on the lower canine of
individual no. I and on the right and left sides of
the lingual surfaces of the lower Il and 12 of
individual no. 3.

Periodontitis: It is not observed on the
jaws of individuals no. I and 4. The periodontal
disease and alveolar bone loss are more prominent
in the mandible. The osteitic formation is easily
detectable on the upper and lower alveolar bones,
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particularly at the level of upper and lower canines.
The AC-CEJ (alveolar crest-cementoenamel
junction) dimensions of the teeth still in their
alveoles are given in the Table 5. Furthermore, the
AC-CEJ distances of the preserved teeth of the
upper and lower jaws of individual no. 3 were
measured (listed in the same table). It may be
inferred that a periodontal disease affects the
alveolar bones at the level of maxillar and
mandibular cental incisors, the upper canine, the
lower first premolar, the lower fust molar and the
upper second molar (Fig.4).

Post-cranial remains

Slight marginal osteophytes are formed on the
upper and lower joint surfaces of the thoracic and
lumbar vertebrae of individual no. 1. These are
generally arthritic changes that develop after the
age of 30 (Ubelaker 1989). They become more
prominent with increased daily physical activity of
individual. The exostoses on the patellae are also
striking.

A healed and well aligned frachue is
observed on a fragment of rib found on the surface
within the same field season (Fig. 5). An apparent
and cornplete callus formation is seen on the region
of the trauma but since the piece was quite small,
we could not determine to which rib it belongs. No
abnormal formation, trauma or pathological lesion
was identified on the post-cranial remains of
individual no. 2.

A slight periostitis is formed on the
posterior surface near the proximal end of the right
humerus of specimen no. 3. Traumatic and
pathological formations are observed on the
preserved fragments of the four ribs. The fracture
on one rib which was exposed to a traurna was
corrpletely healed and an apparent callus was
formed. The rib fractures which are less ftequent
than those of the limbs in ancient human
populations are generally explained by wounds
caused by sharp weapons such as arrows.
Interpersonal fights have also been invoked by
various researchers to account for rib fractures
(Roberts and Manchester 1995). On the pieces
belonging to the three ribs of the same individual, a
bulge that stetches in the form of a regular
horizontal band on the inner and outer surfaces
atfiacts attention. The cortical thickening on the
broken part seems to indicate that these formations
continued on the missing fragment of the ribs. We
were unable to account for the etiology of this
pathological formation in the literature known to
us. May they be lesioas caused in the ribs by a
chronic infection involving the lungs? Or are they
formations developed as a result of a specific or

nonspecific infection? It is diflicult to determine. It
is not to be forgotten that the same individual
displays the cribra orbitalia and porotic formation
in the cranium. A chronic infectious disease during
a phase in his lifetime may have negatively
affected his organism and caused the cribra
orbitalia and porotic formation in the cranium
while causing local pathological lesions in the
skeleton. A slight periostal lesion on the middle of
the right humerus of individual no. 4 is also
noteworthy.

CONCLUDING REMARKS

Otiizini cave is situated in Yapca village, 32
kilometers northeast of Antalya not far from the
Karain cave. The excavations, intemrpted in 1956,
were taken over by Prof. Yalguikaya, from the
Ankara University under the auspices of the
Museum of Antalya. Okiizini cave is the first
sanple of inhamural burials in Anatolia. The cave,
which was padly used as a settlement and partly as
a burial gtound, has so far yielded 4 in situ
specimens (dated to the Chalcolithic age) during
the 1994-1997 field seasons.

The Ofrizinl individuals displaying a
dolicocephalic structure belong to the
Mediterranean racial type. The stature of a male
examined is 167.2 cm: and the two females are
respectively 152.3 cm and 156.8 cm. Dental and
periodontal diseases have been observed on the
Okiizini individuals. The rate of caries is 7.3%",
which is considered relatively high for that period
(Ozbek 1995); 6 out of 82 permanent teeth were
decayed. $enyiirek (1958) also observed carious
lesions on the teeth of the young female he has
examined. It may be inferred from these
observations that the diet of the Ottizini
inhabitants was rich in COH. These people, who
must have suffered greatly from toothache during a
great part oftheir lives because ofthe decays up to
the roots and the pulpal exposure causing apical
infection, were presumably ignorant of the
techniques of tooth extraction. In individuals no'l
and 2 the high number of antemodem tooth loss
draws attention; particularly, male no.l lost a total
of 20 teeth during his lifetime, which could have
caused a serious problem of nutition for a middle
aged individual. Caries and/or periodontal diseases
rnay account for the antemortem tooth loss in
Olirizini.

Anemia caused by the iron-deficiency,
healed rib fracnres or pathological lesions such as
those observed on the ribs of a young female dead
at the approximate age of 19 or 20 (OK'97 No. 3)
are worthy of note; it is quite probable that these
bony lesions were due to specific or nonspecific
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infections. Taking into consideration the taces of
inflammation on the right arm of the same young
female and the lesions on the cranium due to iron-
deficiency anemia, it may safely be infened that
ttris Oktizini female was not in a healthy condition.

ltre Oktizini excavations continue to yield
anthropologically significant skeletal remains. We
believe that the human skeletons which we expect
to be unearthed during forthcoming excavations
will provide us with new clues which will help us
achieve a deeper understanding of the lifestyle of
the OkUzini population.
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OK'94 No:l OK'95 No:2 OK'97 No.3
Maximum cranial lensth r 88.0 l 8 t 79
Maximum cranial breadth 43 t29.5 34
Po-Br. heisht (r) 28 l l 5 24
Po-Br. heiaht { 20 l l 8 24
Po- Br. proiection height l 0 105 l l
Po-Po breadth 28 104.5 04
Ba-Na. leneth 07
Frontal chord t 2 98 07
Frontal arc 29 122 27
Parietal chord l 3 109 l 3
Parietal arc 27 r32 30
Occipital chord 07
Occipital arc 34
Maximum horizontal oerimeter 545 s01 516
Transverse bioorial arc 306 3t7
Maksimum frontal breadth 128 l l 5 l l 6
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Minimum frontal breadth 84 85 92
Biasterionic breadth 91 89 106
Bizycomatic brcadth 145

Nasal heisht 44 48
Nasal headth l 8 26
Orbit breadth 42
Orbit heieht 5 q

Uooer facial heisht 65

Total facial heisht l l 0

Maximum proiective mand. length 9s.5
Bieonial breadth 86 85
Bicondvlar breadth 109
Minimum ramus breadth 30.1 24 28
Foramen mentalia breadth 38 39
Ramus heisht 56

Svmohvsial heieht 33.8 29
M1-M2 heisht 26
Ml-M2 th ickness l 6

Pl-P2 heieht 22 28
Pl-P2 thickness 4 t2
Gonial ansle 1  18 "

Menton ansle

Pl -M3 lensth (maxilla) ) 5 39.9
Pl-M3 lensth (mandible) 43.7
Ml-M3 lensth (maxilla) z 5 26.5

M I -M3 leneth (mandible) 30.4
Ceohalic index 76.06 7 . 5 74.8
Fronto-parietal index 58.7 65.6 68.6
Frontal index 65.6 73.9 79.3
Po-Br. heisht/lensth index ) 4 .  ) 58 62
Po-Br. heieht/breadth index 76.9 8 l 82.8
Fronto-saeittal index 86.8 80.3 84.2

Parieto-sasittal index 88.9 82.5 86.9
OcciDito-sasittal index 79.8
Transversal facial-cranial index l 0 l

Nasal index 40.9 54. I
Orbit index 80.9
Mandible length/breadth. index t12.3

Measurements (mm) and indices of Oktizini skulls.

oK'97 G7-bd M3 oK'97 Gt l-bd M4 OK'95 H6a Sk2 OK'94 No:l

MD VL Index MD VL Index MD VL Index MD VL Index

MANDIBULAR DENTITION

I I 5.29 5.99 3 l . 6 8 5.87 6.45 37.86 )u. I 6.29 3 1 . 5 1

12 5 0 ? 6.93 4t.02 7 . 1 7 6._51 46.67 6.26 6 . 1  I 5.70 6.49 36.99

c 6.30 7.57 47.69 6.58 8.58 56.45 6.28 7.29
PI 6.56 7.7 . l tr.) / 6.77 7.58 5 l .3 r 6.20 7.21
P2 5.63 '7 ;72 43.46 6.61 7.82 51.69 6;76 7.66
MI 9.51 l o  5 t 100.04 12.07 10.75 129.7 5
M2 9;18 10.07 98.48 10.45 t0 .01 104.60
M3 9.36 9.20 86.1 I 10 .52 9.79 102.99

MAXILLARY DENTITION

I I 8.30 7.49 62.t6 9.06 7 . 1 5 64.'t7
t2 6.25 7.49 6.59 49.35
c 7.45 8 . 1 l 60.41 7.70 8.89 68.53
PI 6.55 9.30 60.91 6.91 8.84 61.08
P2 6.33 8.54 54.05 6.1 1 9.02 55 .1  I

M I 8.82 10.70 94.37 10.59 I  1 . 91 t26.12 9.38 10.39 97.45

M2 8.38 9.94 83.29 9;77 10.96 r07.07 8.86 10.30 91.25 9.76 11.42 I  I  1 . 45

M3 7 . 1 6 9.80 70.1 6 / . 0 4 9.72 '74.26 8.66 9.78 84.69 8.30 10.20 84.66

Table 2. Mesio-distal and buccoJingual crown diameters and robustness index in Oktizini specimens.



94 No:l 97 GTbd No:3

298
l 8
t 4
54

'96 No:2

280
10.5

f

50

201
1 . 7
6.5
39

220.5
l 0
7

t . t

3 l

Humerus
Max. length
Max. diam.
Min. diam.
Min. perim..

Rrdlus
Max. length
Ant-post. diam.
Transv. diam.
Min. perim..

Ulna
Max. length.
Sig. ant.-post.diam.
Sig. ransv. diam.
Diaphys. ant.post.diam.
Diaphys. ransv. diam.
Min. perim.

Femur
Max. largth
Daphys. ant-post. diam.
Diaphys. transv. diam.
Ant.-post.diam. under troch.
Transv. diam. under troch.
Min. perim.l/2

Tibia
Max. length.
.Ant.-post.diam. foram. nutn.

Trans. diam. foram. nutri.
Min. perim..

Fibulg
Max. length

65

244
9

).)

223
9

1 2
) t

243
20
I 8

13.5
l 0
J )

268
l 5
t4
9

J . )

39

447
) i

18.5
22
30
87

396
1 6
1 1

l 9
24
8 t

3 l
l 8
85

5 2 1

21.5
I J

I U

3 1 6
J fMin. oeri

Table 3. Measurements (mm) and indexes of the long bones from Okuzini.

Table 4. Wear scores of the permanent teeth in Oktizini Specimens.
(after Brothwell [l981] and Bouwille et al. |983)).

i We sdopted as criteria 3+ mm in the CEJ-AC distance and osteitic aspect on the alveolar margin

OK'94 No:l OK'95 No:2 OK'97 No;3 OK'97 No:4
Man Max Man Max Man Max Man Max

I I 5 5 ) a I
t2 4+ 5 ) I I

c ) 4+ I I
PI ) # J I 2
P2 2+ 2
MI J - 2 2 I z

M2 ) I
M3

OK'97 No.3 I I t2 c PI P2 M I M2 M3
vland L 3.20t 2.67 4.08r 2.86 2 . t 9 2 .35

R 3.21* 2.92 3.58+ 2.43 3.24t
vlax L 3.70r 2.48 334r 2.77

R 2.55 2 . 1 1 3.02+ 4.09r
OK'95 No:2 Mand L

R
Max L

R 3.0r 3.9* 3.90* 6.30r 4.90r 5.40r 2.8
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1994 Excavation Season

l5c/l

15c/3

1 6cl1

H6b/1

H6d/3

l6c, AH:3, plan 2

l6al2

H6d, AH:3, plan 2

1995 Excavation Season

t7  N2

Hl lb/4

t7/2

1996 Excavation Season
Hl0d/4
H9c/4, AH:4, GH:l
G7b, AH:3, GH:l

H7A, AH:5, GH:l
H9d/4, AH:4, GH:l
G8d/5
H10d, AH:4, GH:l
C7d, AH:4, GH:l
H9b/4
l6c/17cl17a
H7al3, AH:3, GH:l
H9a/4, AH:4, GH:l
Hl la, AH:4
Gl lb, H6c, AH:3

GH:I, AH:4
H8a/4, AH:4, GH:l

199? Excavation Season
G8b, AH:3, GH:0
Hl2a, AH:4, GH:0
Hl2d, AH:4, GH:0
Hl2d, AH:4, GH:0
Hl2a, AH:5, GH:l
H l  la ,  AH:5 ,  GH: l

Bones

I foot phalanges bone

I foot phalanges bone

I hand phalanges bone

I right upper second incisor

I right upper canine

I foot phalanges bone

t hand phalanges, I metacarpal bone

1 metatarsal bone

metacarpal bones, ankle and wrist bones, left upper second incisor

I hand phalanges bone

hand phalanges

I right radius
4 foot phalangs

costal bones, I left zygomatic, vertebral bones, frg. scapula bones, occipital bones

(pars basilaris)
metatanal, I metacarpal, 1 phalanges and frg. costal bones

phalanges
clavicula, t hand phalanges
thoracal vertebra
thoracal vertebra

9 metatarsal bones, 6 foot phalanges, 2 talus, 10 ankle bones, lmetacarpal

I patella, I humerus, 4 phalanges, I metacarpal, 2 foot phalanges

2 hand phalanges

I tibia (distal part)
2 foot phalanges, I metacarpal, costal bones, vertebral bones

I upper canine, lvertical vertebra, 1 wrist bone, I hand phalanges, 1 right femur

(proximal part)

I hand phalanges

I costal bone

I costaf bone, 2 paietale (child), left lower molar

1 phalanges
I metacarpal frg.
right upper first incisor (deciduous tooth)
left upper first molar (deciduous tooth), t humerus (troch'lea; child), 1 foot phalanges

I left humerus, I thorocal vertebra, sacrum frg., 2 hand phalanges, I wrist bone, 2

costal bone

APPENDIX. Isolated Human Bones from Ottizini.
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Figure Ia. Facial view of the skull no.3. 6X'Sl .

Figure 2. An isolated maxillary left cenhal incisor with
notching area. OK'96.

Figure th. Lateral view of the skull no.3. OK'97

Figure Ja Mandible of the specimen no. I Antemortem
tooth loss. OK'94.



Figure 3b.
Mandible of the specimen no.2 Antemortem tooth loss. OK'96.

Figure 4.
Maxil la of the specimen no.2 Periodonti t is. OK'96.

Figure 5.
A fragment of rib. Healed fracture with callus formation. OK'97.



oxuzrNl ET L'EPIGRAVETTIEN BALKANIQUE

Janusz Kozlowski

Dans ce chapitre nous allons essayer de comparer
la s6quence d'Olirizini avec l'6volution de
I'Epigravettien balkanique. En g|nlral, les
industries d'Oktizini par la technique taminaire et
par la morphologie d'outils retouch6s, partagent
les m6mes tendances dvolutives que
I'Epigravettien balkanique, appartenant d une vaste
zone de la M6diterran6e septentrionale. Par
consequent Oktizini nous semble plus proche de
I'Epigravettien que de 1'Epipal6olithique du
Proche-Orient, surtout dans la zone m6ridionale
domin6e par le K6barien et le Natoufien
(Yalcrnkaya et al., 1995).

Ses principales phases ont 6t6 distingu6es
dans la s6quence d'Oktizini, regroupant les unit6s
stratigraphiques de fagon suivante:

A) unit6s XII-X, datdes entre 19 et 16 Kyr 8.P.,
correspondant donc d la p6riode de maximum
du Pldniglaciaire sup6rieur,

B) unit6s IX-VII, formees entre 16 et 14 Kyr
8.P., conespondant d I'interstade de Philippi
dans les Balkans,

C) unit6s VIb-III, formdes entre 14 et 12 Kyr
8.P., correspondant au Bdlling,

D) unit6 II, form6e entre 12 et 11 Kyr B.P.,
correspondant i la transition Biilling/Dryas II

E) unit6s Ial et la2, form6es entre I I et l0Kyr
B.P., correspondant au Dryas IIL

Nous avons compar6 ces phases du point de
vue des indusffies lithiques et des modes de vie
avec les unit6s stratigraphiques correspondant dans
les s6quences balkaniques.

Phase A

Dans cette phase, les horizons arch6ologiques XII- '

XI sont assez pauvres en trouvailles lithiques, par
contre I'unit6 X a fourni le plus grand effectif des
artefacts. La technique est nettement laminaire
avec pr6pond6rance de lames et lamelles sur les
6clats, sauf sur I'interface X, XI of cette relation
est plus 6quilibr6e. Les suppods laminaires ont 6t6
produits i partir des nucl6us sur plaquettes ou sur
6clats, en utilisant la face 6troite pow installer la
face de d6bitage. La pr6paration lat6rale augmente
dans la s6quence (de 10% d 30% des lames i
crete), les talons 6tant surtout punctiformes,

amincis et non abras6s.
Les outils retouchds sont peu nombreux :

de 5 dans l'unit6 XII jusqu'i 45 dans I'unit6 X.
Dans les unit6s XII et XI ce sont surtout les
differentes lamelles d dos et micropointes, plus
nombreuses que l'outillage cornmun. Par contre
dans I'unit6 X le nombre des outils cornmuns
augmente tels que des lames retouch6es, encoches,
grattoirs et pergoirs.

Dans le groupe des outils d dos, nous
observons la pr6sence des lamelles ir dos convexe
ou rectiligne. Dans l'unit6 XI quelques pidces
portent des retouches inverses amincissantes dans
la partie proximale. Notons aussi la pr6sence de
quelques pidces d dos anguleux qui dvoquent les
armatures "protog6om6triques" de m€me que
quelques lamelles microlithiques d dos arqu6
6voquant les proto-segments.

Du point de vue chronologique, cette
phase serait contemporaine aux Balkans des
niveaux IIIa, III de la grotte Temnata en Bulgarie
(Sirakov et al., 1994), le niveau 5 de la grotte
Kiastritsa en Grdce (Adam 1989, 1999), le niveau
X de la grotte Crvena stijena et X-IX de Medena
stijena en Mont6n6gro (Mihajlovic 1999).

Les ensembles de la grotte Temnata,
niveaux IIIa-III sont caract6ris6s par la technique
laminaire bas6e sur les nucldus unis et bipolaires.
Les outils tels que les grattoirs et les burins (11.2 -

20.5oA), lames retouch6es (15.8 - 28.1%) et les
outils sw 6clats (6clats retouch6s, encoches et
racloirs - 17.8 - 23.0%\ dominent nettement sur
les lames et lamelles d dos (17.5 - 21.3o/o). Ces
dernidres sont repr6sent6es presque exclusivement
par des pointes i double dos et par les
micropointes (microgravettes) avec retouches
inverses plates dans la partie proximale etlou
distale (Sirakov et al., 1994). De ce point de vue,
I'industrie de Temnata diffEre de celle d'Oktizini,
montrant des 6l6ments de tadition danubienne
(observ6s 6galement dans les niveaux plus anciens
de Temnata - Drobniewicz et al., 1992). Ces
6l6ments apparaissent 6galement dans l'industrie
de la couche 5 de Kasfiitsa en Epire (Adam 1989'
1999) surtout les pidces microlithiques d dos
rectiligne avec retouches inverses plates distales
ou/et proximales, pointes i double dos, etc., oir ils
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sont associ€s i des pointes d crans que nous
consid6rons 6galement cornme indicateurs de
tadition septentionale.

Par contre les ensembles des unitds X de
ervena stijena et X-IX de Medena stijena n'ont
fourni que de simples lamelles i dos rectilignes,
rarement convexes ou anguleux (Basler, 1975,
Mihailovic, 1999) ; ces lamelles sont beaucoup
moins nombreuses (8-12%) que les outils
ordinaires conrme grattoirs, burins, 6clats
retouch6s, racloirs, encoches et denticul6s.

Les diff6rences principales entre les
industries 6pigravettiennes balkaniques et celles
d'Oldizini, phase A, consistent donc en premier
lieu dans I'abondance des pointes A double dos et
microgravettes dans les Balkans, probablement
hdrit6es de la tradition danubienne, qui contaste
avec les pi0ces i dos convexe et les pidces d dos
anguleux dans le d6but de la s6quence d'Okiizini.

Parmi ces pidces i dos existent d Okiizini
les armatures d dos anguleux et les micro-lamelles
i dos arquds qui prdsentent des formes proto-
g6om6triques. Il est donc important de souligner
que la tendance vers les formes g6om6hiques des
armatures apparait plus t6t en Anatolie que dans
les Balkans.

Pour des niveaux IIIa et III dans la grotte
Temnata une analyse des atfributs technologiques a
6t6 r6alisde indiquant que le taux des lames i cr€te
est un peu plus bas (3,6 - 4,8%) que dans les
niveaux sup6rieurs II, Ia, I (phase B) (entre 6,0 et
8,4yo). Les talons de lames sont en i moins de
50% formds par un fragment de n6gatif (lisses) et
seulement 26Yo ont les talons punctiformes. La
prdparation de bord de talon n'a jamais 6t6 faite
par abrasion, mais plut6t par amincissement du
bord. Le d6bitage uni et bipolaire 6tait appliqu6,
mais des lames avec des enldvements oppos6s sur
la face dorsale ne forment que 8 d 11%. Les bords
de lames sont plut6t paralldles ou convergeants,
leur profil aussi bien droit que courbe.

En g6n6ral les sites balkaniques, sauf
Kastritsa niveau 5, sont plus pauwes en outillage i
dos, ce qui pounait indiquer de plus faibles
activit6s cyn6g6tiques et le caractdre de camps de
base des sites de Bulgarie et de Mont6n6gro.
N6anmoins, il faut noter que I'analyse
trac6ologique complite des outillages de la grotte
Temnata (Giourova et Schtchelinski 1995) a
d6monfr6 que dans les outillages des horizons IIIa
et IIL environ 50Yo tartefacts y compris de
supports non retouch6s, pr6sentent des traces
d'utilisation cornme pointes de projectile. Les
fonctions pow le travail de viande, de bois v6g6tal
etlou de I'os, et les piices utilis6es pour couper les
plantes repr6sentent la deuxidme moiti6 de
I'ensemble.

Le caractdre de canps de base est, par

conte, confirm6 pour le niveau III de la grotte
Temnata (Sirakov et al.,1995) oi une fondation de
tente ronde en forme de cercle de pierres entour6es
de foyers et de blocs de calcaire, avec taces de
polissage et de martelage a 6tE ddcouverte.
Egalement dans le niveau 5 de Kaskitsa des foyers
amdnag6s ont €t6 d6couverts (Galanidou 1999). Ce
caractdre de carrps de base de sites balkaniques de
cette p6riode contaste avec Oktizini, phase A, otr
il s'agit plutdt de passages courts, continus et
r6currents.

Cependant les indices de saisonnalit6
montrent que les habitants d'Oldizini ont visit6 la
grotte au printemps et en 6t6 (jusqu'it septembre si
on tient compte de la chasse aux daims). Pour la
grotte Temnata, niveaux III et IIIa, les indices de
saisonnalit6 confirment la pr6sence de I'homme
depuis la fin de I'hiver jusqu'i la fin de I'automne.
Les populations 6pigraveffiennes de Temnata ont
exploit6 les gisements des silex locaux (49 it 660/o)
mais aussi des gisements m6so-locaux (semr-
lointains) (de 50 n 70 km - environ 2l d 24%).
Moins de l% de matdriel lithique provenait des
distances sup6rieures e 250 km (Kozlowski 1999).
Pour OkUzini nous pouvons constater que les
radiolarites locales ont 6t6 surtout utilis6es et des
chaines op6ratoires compldtes ont pu €tre
reconstruites pour ces matidres premidres. Nous
avons n6anmoins certains types de radiolarites (par
exemple, radiolarite blanche) qui n'est pas connue
sous la forme de nucl6us, mais surtout de lames, ce
qui pourrait indiquer que les sources de cette
matidre 6taient extralocales et des lames brutes ont
6t6 import6es au site.

Il existe une nette difference entre
Ottizini et les sites balkaniques quant d la faune.
Si e Okilzini dominent nettement 3 espdces (Capra
aegagous, Ovis ammon et Dama dama), dans les
Balkans nous avons la dominance des Rupicapra
rupicapra et le cheval (par exemple i Temnata -

Delpech, Guadelli 1992), ou des espdces plus
vari6es, typiques pour les diff6rents biotopes (par
exemple Kastritsa Kotjobopoulou, I 988).

Phase B

Les ensembles lithiques des unitds VIII et VII i
Oldizini sont plus abondants mais toujours
num6riquement domin6s par I'outillage d dos
abattu. Le nombre de lamelles et pointes d dos
d6passe 10 fois le nombre d'outils communs tels
que les grattoirs, les pergoirs, les encoches et les
lames retouch6es. Les outils i dos sont repr6sent6s
surtout par les lames/lamelles i dos convexe
anguleux ou surtout rectiligne, mais en m€me
temps i la base de l'unit6 VIII augmente le taux
des microgravettes avec retouches inverses plates
sur la base. Les premidres pointes i double dos
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apparaissent, mais parmi les armatures "proto-
g6omdtriques" disparaissent les petites lamelles d
dos arqu6s connues de la phase A. Par contre les
pidces i dos anguleux persistent.

Notons aussi quelques differences n
I'int6rieur de cette phase, surtout dans la
technologie. Il parait que dans le d6bitage
laminaire dans I'unitd VII la pr6paration des cr€tes
lat6rales et surtout le ravivage de ces cr6tes ont 6t6
beaucoup plus fr6quents que dans I'unitd VIII.
Aussi l'abrasion des bords de plans de frappe a
remplac6 l'amincissement proximal. Notons aussi
I'apparition dans cette unit6 des honcatures
concaves sur lames et augmentation du taux des
grattoirs. Un aufie 6l6ment caract6ristique pour
I'unit6 VII est la disposition des retouches inverses
sur lamelles i dos.

Cette phase correspond, dans les Balkans,
aux niveaux II, Ia, I dans la grotte Temnata en
Bulgarie, au niveaux 3 de la groffe Kastritsa, base
de la sdquence de Klithi dgalement en Epire
(Grdce), aux couches IIa et IIb de la grotte I d
Klisoura en Argolide (Grdce) et aux unit6s IX de
Crvena Stij6na et VIII de Medena stijena au
Mont6n6gro.

Les outillages de la grotte Temnata
niveaux I[, Ia, I pr6servent la m€me structure
g6n6rale des groupes technologiques (sauf
diminution du taux des esquilles dans les niveaux
Ia, I et augmentation de taux de nucl6us dans le
niveau I). Par contre on observe que les outils i
dos sont moins nombreux dans ces couches (16-
4%o), ce qui est compens6 par les autes groupes
typologiques (grattoirs et burins 14-260/o, lames
retouch6es 15-23%, 6clats retouch6s, encoches et
denticul6s 20-30%).

Les pidces d dos sont repr6sent6es par les
microgravettes avec retouches inverses plates
proximales et distales. Notons la pr6sence d'une
pointe i dos anguleux et une pointe i cran, cette
dernidre d'une matidre import6e des Rhodopes, ot)
existent des sites avec pointes i cran (Orphei-
Ivanova, 1987).

Certaines similitudes i ces industies
pr6sentent aussi les outillages des couches IIa, IIb
dans la grotte i Klisoura (Koumouzalis e/ c/., sous
presse). Il s'agit surtout de microgravettes avec
retouches inverses sur les deux exr6mit6s et des
micropointes i doubles dos et avec retouche
amincissante inverse sur la base. Ces armatures
sont acconpagn6es de lames retouchdes assez
6paisses et des grattoirs courts qui distinguent cette
industrie de celle de Temnata.

En mOme tenps en Epire dans la couche 3
de Kastritsa (Adam 1999), nous avons une
industrie conposde essentiellement (62.1%) de
lamelles ir dos, parfois tronqu6es ou bitonqu6es,
en pr6sence de microburins, qui sont 6galement

q/piques pow une aute industie riche en lamelles
i dos microlithiques de la base de la s6quence de
Klithi (Roubet,1997).

En contraste avec I'Epire les industries de
Mont6n6gro (couche IX de Crvena stijena et
couche VIII de Medena stijena - Mihajlovii 1996,
1999) sont caract6ris6es par I'apparition de
grandes pidces A dos arqu6, mais en m€me temps
de pidces microlithiques parag6om6triques
6voquant les segments, associ6s i des grattoirs
courts et unguiformes. En g6n6ral, le taux des
armatures augmente par rapport ir I'outillage
conrmun (grattoirs, racloirs, !g1ins, denticul6s,
encoches).

Du point de vue des comparaisons entre
Oldizini phase B et les Balkans notons donc
I'apparition de certains types d'armatures i dos
avec retouches inverses proximales/distales dans
cette phase a'Onizini (unit6 VIIL9, un seul
exemplaire connu de l'trnit6 X) et de rares pidces d
double dos (6galement dans I'unit6 VIII.9). Les
qpes nous semblent 6tre un effet retard6
d'influence balkanique. Ces outils ont 6t6 signal6s
dans la phase A aux Balkans. Par contre, les
outillages avec microgtavettes, lamelles tronqu6es
et bitronqu6es et microburins connus d'Epire et les
grandes pointes (lames) i dos arqu6 connus du
Mont6n6gro, sont les r6sultats d'une subdivision
r6gionale plus marqu6e de I'Epigravettien
balkanique, qui par cons6quent devient plus
diff6rent de I'Anatolie.

Les sites balkaniques que nous avons
6voqu6s ici, par exemple dans la s6quence de
Temnata, pr6sentent encore dans le niveau II le
caractdre d'un camp de base avec fondations en
pierres d'une stucture d'habitat circulaire. Par
conte, plus tard, nous n'avons que des
"Kshemenitsas" - simple concentrations autour
d'un foyer. Les indices de saisonnalit6 indiquent
d'abord les occupations de la fin de I'hiver
jusqu'au d6but de l'automne, mais plus tard des
occupations plus courtes pendant l'6t6. Malgr6
cela, les recherches tac6ologiques montrent que
les pointes de projectiles deviennent moins
nombreuses; par contre, les taces d'utilisation
li6es i la taille du bois v6g6tal ou de I'os et d la
coupe des plantes augmentent en m6me ternps que
diminue le taux d'outils utilis6s pour le travail des
peaux.

Les nombreux restes fauniques ne sont
connus que de sites de la Grdce : en Epire il s'agit
surtout de Capra ibexlRupicapra, par contre en
Argolide de Lepus europeus, Equus hydruntinus et
Capra ibex, enfrn le daim dominant dans la
p6riode pr6c6dente, disparait presque dans cette
phase.

Nous observons d Oktizini pendant cette
phase, une nette dominance des ovicaprins (90-
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98%) dont les carcasses conpldtes ont ete
apport6es dans la cavit6 surtout au mois de mars et
en juin (parfois aussi en d6cembre). Dans la grotte
nous observons les traces du tavail des peaux et
les activit6s li€es i la pr6paration de viande pour le
stockage et l'exportation vers les camps de base.
Pour les cervidds un d6pegage dans les lieux
d'abattage a eu lieu et seuls certains 6l6ments
(surtout les peaux) ont 6te apport6s dans le site.

Phase C

Il s'agit des unit6s VI-III i Otcrizini form6es
pendant le Biilling. Nous observons que
paralldlement i la prdsence des nucldus unis et
bipolaires sur plaquettes pour les lames et lamelles,
apparaissent aussi les petits nucl6us prismatiques
pour lamelles, parfois trds 6puis6s.

L'outillage commun devient
consid6rablement plus impodant seulement dans la
couche IV, mais les grattoirs unguiformes et m€me
circulaires apparaissent dds I'unit6 W,
accompagn6s de toncatures obliques courtes. Les
retouches marginales, parfois encochdes et les
for€ts sont typiques pour cette phase.

Les armatures g6om6triques, abondent
surtout dans I'unit6 VI. Ce sont les pidces ir dos
courbe, parfois non-continu (ressemblant d des
doubles troncatues convexes) parfois plus proches
des segments. Il y a 6galement des armatures
tap6zoidales, parfois avec 3 bords retouch6s.
Notons aussi la pr6sence de pidces d dos anguleux
qui 6voquent les triangles scaldnes. Les lamelles i
dos ne disparaissent pas, elles ont surtout des dos
rectiligles.

En g6n6ral, il nous semble que
I'apparition dans la phase C de ces armatures
g6omdtriques est une cons6quence d'une 6volution
locale i partir des annatures "proto-g6omdtriques"
signal6es dans la phase B. Notons aussi qu'i partir
de I'unit6 VIb les micrograttoirs apparaissent.

Nous pouvons parall6liser avec la phase C
les outillages suivants aux Balkans : phase lithique
IV d Franchthi (Argolide), couches 4 et 5 dans la
grotte 4 d Klisowa (Argolide), l'ensemble II de
Boila en Epire (paralldlement aux niveaux moyens
de Klithi), ainsi que I'unite VII de la grotte
Medena stijena au Mont6n6gro.

Parmi ces outillages, le plus important est
celui de Franchthi, phase IV (Perl6s, 1987, 1995).
Dans cet outillage (45,6%) les microlithes forment
surtout des lamelles d bord abattu convexe, parfois
avec piquant-triddre au sornrnet (genre de pointes
de Mouillah) et 28,5%o les microburins. Les
microlithes gdom6triques ne constituent que l,6To
de I'ensemble.

L'outillage cornmun est compos6 de
grattoirs, encoches, retouches lat6rales et rares

denticul6s. L'ensemble de la grotte 4 d Klisoura
situ6 6galement en Argolide, dont I'effectif est
moins abondant, a foumi 6galement des lamelles i
dos rectilipes et convexes, des microburins et des
grattoirs cours (Koumouzelis et al., 1995).
L'outillage de Boila, unitd II, est encore plus
pauwe n'ayant founri que quelques lamelles i dos
et grattoirs (Kotjabopoulou, et al., 1999). A
Medena stijena I'ensemble VII est 6galement
pauwe, form6 par les grattoirs courts, en pr6sence
des segments (Mftaj1oui", tnnnr.

La manque de donndes radiom6triques
n'autorise pas i paralldliser avec note s€quence
les unit6s stratigraphiques VI-V de Medena stijena,
VIII de C*entstilena, II de Trebaiki KrS et'2 di
Mali5ina Stijena. Nous 

-les 
avons attibu6es i la

phase suivante (D) partiellement aussi en E), mais
une partie de ces unit6s du Montdn6gro pourrait
encore se rattacher d la phase C.

En corrparant le conplexe C d'Oldizini
avec les sites balkaniques nous observons que
I'apparition des armatures g6om6triques est plus
pr6coce en Anatolie par rapport aux Balkans (otr
elles sont dans cette phase encore peu
nombreuses), par conte I'apparition de la
technique du microburin est plus ancienne aux
Balkans (surtout en Grdce) oir elle sert au d6but
surtout i la fabrication fr6quente des piquants
triddres sur I'extr6mit6 des lamelles i dos.
Seulement plus tard cette technique servira pour
fabriquer des armatures g6om6triques.

A Oldjzini pendant la phase C, le taux des
ovicaprins est un peu moins important (66-85%),
par conte le taux des cervid€s augmente. Oktizini
dans cette p6riode est un carrp I'tansitoire" enfre
les lieux d'abattage (partiellement depegage) et les
canps de base. C'est dans le site m€me qu'on
pr6pare le stock de viande qui 6tait exporte vers les
camps de base.

Il est difficile de juger quelle 6tait la
fonction des sites balkaniques dans cette p6riode.
Dans la phase IV de Franchthi la faune des grands
mammifbres a 6tE assez varide avec grands
bovid€s, chdwes etlou bouquetins, cervidds et
6quid6s. D'apr0s les macrorestes, la nourriture
v€g6tale a 6galement jou6 un rdle inportant. A
Boila bien que Capra ibexlRupicapra dominent, la
nourriture 6tait aussi plus diversifide gr6ce i la
p€che, chasse aux oiseaux, reptiles, tortues et petits
mammifEres.

Pour les autres sites balkaniques nous
n'avons pas d'indications concennnt l'6conomie
de subsistance ni les activit6s, ainsi que la
saisonnalit6. Il s'agit n6anmoins de sites qui n'ont
fourni aucun foyer structur€ et aucune construction
protectrice. Il s'agit donc plut6t de s€jours brefs du
t5pe carnps de chasse ou bivouacs.
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Phase D

Dans la s6quence d'Oktizini I'unit6 II 6tait
rapport6e i la fin du Bdlling et du Dryas IL Cette
unit6 est caract6ris6e par, de nouveau, une relation
plus 6quilibr6e entre les outils d dos et autres
arrnatures et les outillages cornmuns, repr6sent6s
par les grattoirs (aussi microlithiques et doubles),
denticul6s, encoches et for6ts. La technologie
laminaire a toujours utilis6 les nucl6us bipolaires
sur plaquettes de radiolarite; les talons puncti-
formes sont moins nombreux, mais I'abrasion du
bord du plan de frappe et les lames i cr€te
deviennent moins nombreux, indiquant une
tendance A une pr6paration moins soigneuse qui
s'accentuera au sommet de la sdquence.

Parmi les armatures, nous observons la
pr6sence des triangles et des segments
accompagn6s de quelques lamelles i dos
ldgdrement arqu6.

Le niveau II d'Oki.izini correspond aux
Balkans d la phase lithique V de Franchthi (Perlds
1987), aux niveaux IIIa de Boila en Epire
(Kodabopoulou, 1999) et d plusieurs ensembles du
Mont6n6gro (Medena stijena VI-V, Mali5ina
stijena 2, Crvena stijena VIII, et probablement
Trebadki Kr5 II).

La phase lithique V i Franchthi est
caracteris6e par un important outillage sur lamelles
(environ 42%) domin6 par des lamelles d deux
bords retouch6s 6voquant les pointes de Sauveterre
(31.7%), suivies par celles d un bord retouch6 (7%)
et par un nombre plus important (3,5%) des
microlithes g6om6triques, notamment par les
triangles. Il y a un certain nombre de mrcrolithes
sur 6clats. Le nombre des microburins diminue,
par contre le taux de grattoirs augment€ (surtout
des denticul6s (12%) et des retouches lat6rales sur
lames et sur 6clats (9,5%). L'ensemble de la
couche IIIa de Boila est hop pauvre pour 6tre
utilis6 dans ces comparaisons.

Les sites du Mont6n6gro sont egalement
caract6ris6s par I'augmentation des microlithes
g6om6tiques surtout des hiangles scaldnes et
isocdles (Medena stijena niveau VD et des
segments (Medena stijena VI, Crvena stijena VIII).
Des lamelles i dos simples toujours persistent.
L'outillage commun est domin6 par les grattoirs
(parfois unguiformes et circulaires), suivis des
6clats retouch6s et des encoches (Crvena stijena
VIII) ou bien des grattoirs et des encoches
(Medena stijena VI).

Il r6sulte de ces comparaisons qu'aussi
bien aux Balkans, qu'en Anatolie nous observons
dans cette p6riode l'abondance des microlithes
g6om6triques surtout des fiangles et des segments.

L'unit6 II e Okizini montre dans la faune
la diminution du taux d'ovicaprins (65%) et une

irrportance d'activit6 des carnivores.
Probablement il s'agit d'un apport anthropique
plus faible et des occupations plus temporaires fin
printernps/d6but d' 616.

Dans la phase V de Franchthi nous
observons aussi dans la faune une diminution de la
chasse aux grands bovid€s et 6quid6s, rerrplac€s
par des suidds et des cervidds. En m6me ternps
augmente le r6le de la p6che et la collecte des
mollusques terrestres (surtout de Helix figulina).
Cela corncide bien avec I'imporiance croissante de
I'outillage sur 6clats, surtout des grattoirs et des
denticul6s. D'aprds C. Perlds, ces changements
sont li6s aux modifications de population aprds un
hiatus qui s6pare les phases VI et V. Dans la
s6quence d'Okiizini un hiatus d'habitat est aussi
possible entre les couches IV/III et II, mais la
continuation de la hadition culturelle semble
ininterronpue. En tout cas si i Ottzini dans cette
phase il s'agit des occupations 6ph6mdres du type
de bivouac, par conte A Franchthi il s'agit plut6t
de camp de base avec des activit6s differenci6es et
I'exploitation des ressources diff6rentes (gibier,
poissons, mollusques, plantes, etc...)

Phase E

Cette phase correspondant au Dryas III est
repr6sent6e par I'unit6 Ia 1,2. Les industries de
cette phase du point de vue technologique sont
caract6ris6es par la domination de nucl6us sub-
prismatiques avec pr6paration encore plus r6duite
et disparition de I'abrasion des bords de plan de
frappe, bien que le taux des talons punctiformes
augmente de nouveau par rapport i la phase D.

L'outillage comnun, surtout les grattoirs,
est en progression mais le taux d'arrnatures est
toujours important. Les armatures sont
typiquement g6om6triques, reprdsent6es par les
hiangles scaldnes et segments, mais aussi par les
trapdzes i deux ou trois bords retouch6s. Nous
observons aussi la pr6sence de quelques
microburins Krukowski et d'un seul microburin
ordinaire d6tachd i partir d'une encoche. Par
contre, il manque dans la collection, sauf une
pidce, des armatures avec piquant-triddre i
I'extr6mit6.

Il y a quelques lames et lamelles d dos
marginal qui diff6rent de lamelles d dos des phases
prdc6dentes.

Cette phase pourrait 6tre comparde i la
phase VI de Franchthi oir I'outillage cornmun est
domin6 par les grattoirs et les retouches
marginales, par conbe le taux des coches et
denticul6s diminue. La relation entre les pidces i
dos et les outils conrmuns change au profit des
armatures, surtout gdom€triques (16%). Les
lamelles ir deux bords sont plus nombreuses que
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celles d un bord abattu. Parmi les microlithes
existent toujours les triangles scaldnes et isocdles
et les segments, mais cette fois acconrpagnds de
tapdzes. Les microburins (12%) sont aussi
nombreux que dans la phase V.

L'industrie contemporaine de la grofte 7 i
Klisoura en Argolide est beaucoup plus pauwe du
point de vue typologique. Parmi les armatures, ne
sont repr6sent6es que les lamelles d dos sirrples.

Les industies du Mont6n6gro qui
pourraient au moins partiellement correspondre d
cette phase (Medena stijena V, Mali5ina stijena 2
et Trebacki kS II) sont caractdrisdes pat
l'6quilibre entre les outils communs et les
annatures. Ces premiers sont repr6sent6s par les
grattoirs tds petits, fr6quemment circulaires, et par
les denticul6s sur 6clats plus grands. Parmi les
armatures, les lamelles d dos sont nombreuses.
Egalement les formes g6om6triques apparaissent,
reprdsent6es par les triangles surtout scaldnes mais
parfois aussi isocdles et segments.

L'6conomie de subsistance d Oktizini
semble repr6senter un spectre plus large des
activit6s. Les ovicaprins repr6sentent 68-74%o,
suivis des cervid6s (25o/o), du sanglier et de
I'aurochs. Les indices de saisornalit6 montrent
qu'il s'agit de l'abattage le long de I'ann6e (surtout
dans I'unit6 Ia2). L'augmentation de taux de
grattoirs coincide avec le tavail des peaux
apport6es dans la cavit6.

Les tendances observdes dans la phase VI
i Franchthi montrent un rdle relativement moins
important de la chasse aux cervid6s, capridds,
suid6s mais aussi i I'ours, en m€me temps que
I'augmentation de collecte des mollusques
terrestes (pr6sence maximale de Helix figulina) et
maritimes. Il y a probablement moins de restes de
poissons, mais la nourriture v6g6tale a toujours
jou6 un r6le important.

L'dlargissement de spectre des ressources
utilisdes est aussi caract6ristique pour le site de
Trebadki KrS au Montdn6gro oi nous ayons la
pr6sence, paralldlement i I'ibex et au chamois, des
oiseaux, reptiles et petits mammifEres, chass6s
surtout au printemps. Le niveau II de ce site
montre que bien que le d6pegage a eu lieu sur
place, les parties les plus utiles ont 6td export6es en
dehors du site. Il est possible que les aufres sites du
Mont6n6gro ont 6te 6galement des camps de
chasse ou des camps tansitoires.

Il est inportant de noter que c'est dans
cette phase qu'apparait i Franchthi pour la
premidre fois I'obsidienne de Melos. Cette
prdsence confirme les possibilitds de navigation en
pleine mer. Cela pounait sugg6rer les contacts
tans6g6ens qui ont 6t6 confirm6s seulement pour
le ddbut de I'Holocdne, avec I'inplantation des
habitats m6solithiques sur les iles de I'Eg6e.

Phase F

Les couches supdrieures de la grotte d'Okiizini ont
6td perturbdes par plusieurs g6n6rations de fosses
renplies de diff6rents s6diments cendro-limoneux,
gdndralement poudreux, parfois ayant le caractdre
de remblais. Certains de ces fosses contiennent des
sdpultures 6n6olithiques.

Le probldme irrportant pour la s6quence
d'Oktizini est I'occupation de la grotte entre la fin
de Dryas III (unit6s Ia2 et lal) et I'En6olithique
repr6sent6 par les s6pultures dans les fosses (unit6s
02,05).

De ce point de vue, la plus irnportante est
I'unit6 lbl, replissage de la fosse dont la partie
inf6rieure a fourni les couches cendreuses
indiquant des activit6s domestiques. Cette partie
inferieure de I'unit6 Ibl n'a livr6 aucun fragment de
la c6ramique, mais plusieurs 6l6ments lithiques,
dont cedaines armatures g6om6triques. Il s'agit
aussi bien des 6l6ments connus de la s6quence
6pigravettienne ant6rieure (pidces i dos courbe,
trapdzes d 3 bords retouch6s), mais aussi des
6l6ments nouveaux, typiquement g6om6triques,
tels que les triangles isocdles, sur les supports plus
epais, fabriqu6s par la technique du microburin.
Notons aussi que cette partie de I'unit6 Ibl a foumi
les coquilles perfordes et probablement la plupart
des spatules en os.

Dans la partie superieure de I'unit6 Ibl,
plus riche en 6boulis, apparaissent toujours des
annatures g6om6triques (triangles isocdles,
segments et trapdzes) avec quelques pergoirs,
parfois assez massifs, mais cette fois associ6s dr la
cdramique.

Les trouvailles de I'unit6 Ibl pourront
donc indiquer que la tradition 6pigravettienne
persiste jusqu'au d6but de I'Holocdne; dans cette
pdriode on observe les changements dans la
morphologie des armatures g6om6tiques, surtout
avec I'apparition de la technique du microburin. Il
n'est pas impossible que cette tadition 6pi
gravettienne modifi6e avait persist6 jusqu'i la
premidre apparition de la c6ramique. N6anmoins,
les preuves de cette continuit6 jusqu'ir la phase
avec c6ramique ne sont pas, dans le cas d'Okiizini,
bas6es sur des arguments stratigraphiques
indiscutables.

Dans les s6quences balkaniques qui datent
de I'Holocdne ancien, nous observons que les
armatures g6om6triques sont devenues rares ou
inexistantes (par exemple, dans la phase VII de
Franchthi, elles constituent l,7o/o de I'outillage; i
Trebadki KrS couche Ib - 3% [uniquement des
segments], couche Ia - 0o/o; i Crvena stijena
couche VII - 0%, couche VI - 0%). Par contre
dans ces oufillages les outils sur dclats sont
beaucoup plus nombreux, acconrpagnds des
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arnratures non g6om6triques. Noui observons donc
que le ddveloppement culturel des Balkans et de
I'Anatolie divergent au d6but de I'Holocdne.

Ces observations sont renforc6es par les
autes sites du littoral m6ridional de I'Anatolie,
notarnrnent de Beldibi couches B et C (Bostancr
1959) et Belbagi (Bostancr 1968). Dans I'abri de
Beldibi, une c6ramique a 6t6 signal€ dans la
couche 81 dans le contexte des industries i
armatures g6om6triques, malheureusement sans
datations radiom€triques. Les industries n
armatures g6om6triques datant de I'Holocdne
ancien ont 6t6 6galement signaldes de la Plaine de
Konya d Pinarbasr (autour de 8500 ans BP) et d
Kizil I (Bird 1997).

Ces industries i armatures g6om€tiques
ont 6te contemporaines du N6olithique
pr6c6ramique B en Anatolie orientale et
partiellement centale, repr6sentant les populations
indigdnes, oppos6es i celles du PPN(B), sans
doute exogdnes en Anatolie. S.K. Kozlowski
(1999) a 6galement distingu6 ces groupes
indigines de tradition 6pigravettienne sous le
ddnomination de I'Antalyen, industrie diff6rente du
complexe B.A"l, identifi6e avec
anatolienne de PPN(B).

La divergence entre les

I'extension

industries
holocines de tradition 6pigravettienne aux Balkans
et en Anatolie t6moigne en faveur d'une rupflue
des liens ente les deux territoires pendant la
tansgression marine du d6but de I'Holocdne.
N6anmoins, les observations dans la grotte du
Cyclope sur I'ile de Gioura (Sporades du Nord)
montent que dans la s6quence des couches
m6solithiques contenant des industries sans
arrnahue g6om6triques et avec des nombreux
outils sur 6clats - proches du Mdsolithique
balkanique - apparaissent autour de 9200-8600 ans
BP, les segments, les tapdzes i 3 bords retouch6s
et les toncatures microlithiques proches i ceux
que nous connaissons en Anatolie du Sud
(Sanpson et al. 1998). Ce ph6nomdne est
probablement li6 avec une navigation trans6g6enne
qui s'intensifie i I'aube de la n6olithisation des
Balkans.
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OxUztNI cAvE-A vrnw FRoM THE LEvANT

Ofer Bar-Yosef

In Anatolig the sequence of lithic industries of the Late
Paleolithic, or the Epi-Paleolithic, as it is called in the
Levant is known from only a few sites. The best recorded
site is Okuzini Cave, where more than 60 radiocarbon
dates span the time from 16,500 BP to 8,500 BP
(YALQINKAYA et a1.,1995; OTTE et al.,1995). Other
sites include those excavated by Bostanci, such as Beldibi
and Belbasi (BOSTANCI, 1962, 1966). In order to
compare the two regional sequences it is necessary to first
briefly summarizB the Levantine sequence. This summary
will be followed by a socio-economic interpretation of the
sequence which, given the limited space, will rely heavily
on previously published papers.

The Levantine Epi-Paleolithic is well-knov"n
from systematic surveys and excavations in the central and
southern Levant (e.g., BAR-YOSEF, 1990; BAR-YOSEF
and BELFER-COHEN, 1989, 1992; BAR-YOSEF and
MEADOW, 1995; GORING-MORRIS, 1987, 1995;
GORING-MORNS er al., 19981, HENRY, 1989, 1995;
BYRD and GARRARD, 1990; VALLA, 1995). Less is
known about the northern Levant, which borders the arc
of the Taurus (e.g., FUJIMOTO, 1979; CAUVIN, 1981,
1987; CAUVIN and COQUEGNIOT, 1988).

The Levantine Epi-Paleolithic lithic sequence,
except for its final phase, demonstrates a general
continuation of the knapping haditions of the local Upper
Paleolithic. It is essentially a blade/bladelet microlithic
industry. However, the important aspect is the kind of
core reduction shatery sought by the producers of the
bladelets. At the same time normal, standardized blade
production from prismatic cores, continued (e.g., BAR-
YOSEF, 1999; GORING-MORRIS et al.,1998).

.. In keeping with the chronolory present in
Oktlzini, I only discuss the Kebaran and later industries,
without touching on the subject sometimes called the Late
Ahmarian. However, for lack of space, other aspects such
as site size, and site furniture and installations are not
discussed here. In most Epi-Paleolithic sites, as in Upper
Paleolithic contexts, pounding and grinding stone tools
were uncovered (WRIGHT, l99l).

The definition of the Epi-Paleolithic entities was
and is done on the basis of clusters of lithic assemblages
which differ from one another by the shape of the
retouched and backed microliths (e.g., BAR-YOSEF,
l98l; GORING-MORRIS, 1995, 1987'). All these
assemblages regardless of the dominant b?e or types of
microliths contain variable frequencies of other tool
groups. It is generally agreed that the overall composition
of the assemblages reflecb the activities carried out on-
site as well as in the surrounding territory and even farther
away in different ecological habitats. In a previous study
(BAR-YOSEF and BELFER-COIIEN, 1989) we
estimaled the size of the territory covered by one band of

foragers to range between 250-350 square km in the
coastal ranges (such as Mount Carmel and the Galilee),
and to be larger in the steppic zone.

The Kebaran complex Q2/21,000 to ca. 17,500
cal. BP) is known from the coastal ranges of the southem
and central Levant including the Transjordanian plateau
and a few oases. It is not present in the arid belt. The few
available radiocarbon dates indicate that the Kebaran was
partially at least contemporary with the Late Glacial
Maximum. Hence, the particular distribution of the
Kebaran sites marks the limits of the habitable region
during the LGM, when cold and dry conditions prevailed
over the entire Near East. This observation is currently
supported by the detailed study of the Paknyra basin
(BESANQON et ol., 1997).

The common operational sequence (chaine
opdratoire) among Kebaran sites was aimed at the
production of carinated cores (originally called narrow
cores or resemble the rabot qpe; see BAR-YOSEF 1991,
1998). By shaping a nilrow, elongated core with a 'nosed'

front, a series of bladelets could be more easily removed.
The keel of the core, or where the tip of the bladelets end,
was shaped by bifacial removal of small flakes. Hence,
even in most exhausted cores one can identify the original
design.

The chosen bladelet blanks were then shaped into
microlithic types. Most common axe the curved micro-
points and the Kebara point, an obliquely truncated
backed bladelet. In the Azraq bruin, the common types
were also double curved, and they resemble n:urow
elongated lunates.

The use of the microburin technique is reported
mainly fiom sites east of the Jordan River such as Yabrud
III (RUST, 1950) or in the Azraq region (BYRD, 1988,
1994). It is also reported from Nahal Hadera V, near the
southern end of Mt. Carmel.
The typological and quantitative variability of the
Kebaran is known from many surface sites and a few
excavations. It should be stressed that in some Kebaran
assemblages we also furd small triangles, although these
are always in very small quantities. Despite these finds,
however, the chronolory of the different cultural groups
within the Kebaran is still poorly known.

Beginning around 17,000/17,500 cal. BP we
notice a change in the lithic industries and the overall
geographic distribution of sites. Several clusters of
different assemblage types were recorded. The distinct
trait of the prevailing industry on the western side of the
Levant are the geometric microliths. These are elongated
trapezes and frapeze-rectangles, and their fiequencies
were employed in order to define the entity of the
Geometic Kebaran. On the eastern side of the Levant we
find a larger variety of dominant microlithic and
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geometric t)?es (see BYRD, 1994 and references therein).
The Geometric Kebaran assemblages are found

from the El-Kown basin in northeast Syria and the middle
Euphrates valley, through Israel, Jordan, as well as
southem Sinai (CAUVIN, 1981, 1987; GORJNG-
MORRIS, 1987, 1995; ROODENBERG, 1976). Local
variants are numerous, especially in central Jordan
(BYRD and GARRARD, 1990; GARRARD et al.,1988').
Mostly it seems that industial 'facies' with fiangles such
as Jilat 6 upper (BYRD, 1988, 1994), or with dominance
of lunates and triangles such as the Middle and Late
Hamran (HENRY, 1988, 1989), co-exist with the more
classical Geometric Kebaran between 17,000 and 15,000
cal. BP. During this time span, an entity known as the
Mushabian emerged in the Sinai and the Negev. It
deserves special treatment because its origins could have
been in Northeast Africa, thus indicating movements of
foragers into steppic environments, forming new territorial
delineations.

The Early Mushabian (ca. 16,200-13,500 BP) is
characterized by arched backed bladelets utdLa Mouillah
points, which were manufactured with the microburin
technique and accompanied by large tools (scrapers,
disks, etc.). It is the combination of La Mouillah points
and the wider version of the backed arched bladelets
forms that led to the suggestion of a northeast African
origin for this entity. North African microliths are arched
backed bladelets, scalene triangles, piquant triddre, and
others, mostly shaped by the microburin technique, or the
Krukowski burin, which is an accidental snap while
backing a bladelet on an anvil (e.g., CLOSE, 1978;
CLOSE and WENDORF, 1990; TIXIE& 1963).
However, the proposal to interpret the Mushabian as
belonging to a migrating population is not based solely on
the use of microburin technique given that this technique
was already employed for snapping bladelets in the
Levant from around 22/21,000 cal. BP in sites such as
Uwaynid (GARRARD et al., 1987; GARRARD et a/.,
1988; GARRARD et a1.,1994). Based on studies in the
anthropology of technolory, our previous suggestion of
(BAR-YOSEF and PHILLPS, 1977) the origin of the
Mushabian population can be rephrased. It assumes that
migrants continue to use the chaine opdratoire fiom their
homeland in their new land. Thus the proposal that the
Mushabian originated in Nortlreast Africa means that the
microburin technique \ryas an integral component of their
chaine opdratoire through which they continued to
produce the particular microlithic types, which are
prevalent in assemblages essentially found in northern
Sinai.

The Late Mushabian, also known as Ramonian
(GORING-MORRIS, 1987, 1995), is dominated by
obliquely truncated backed bladelets (sometimes with
incurved back), shaped with the aid of microburin
technique, and Helwan lunates. This industry is
contemporary with the Early Natufian, which fint
appeared in the archaeological record around
15,600/14,400 cal. BP. We should note that the
ambiguities conceming the earliest age of the Natufian are
inherent, due to rare radiocarbon dates and the plateau in
the calibration curve. This cultural entity could be seen as
the technical modification that occurred through time.
The Early Natufian was first recognized within the
Mediterranean vegetational belt in the southern Levant.
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The lithic industry of the Early Natufian shows a change
in the common chaine opiratoire. Blanks were often
produced from cores with more than one striking
platforrr. In most cases the blanks chosen for further
shaping were made from short narrow flakes and short,
wide bladelets. Thus the main products mark the deparnue
from the removal of slender bladelets that characterized
the previous Epi-Paleolithic entities. The chosen blanks
were often shaped into geometric forms. These were
essentially Helwan lunates and backed lunates. Other tool
types were sickle blades, scrapers, burins (mainly in the
more forested hilly areas), elaborate denticulates, and
perforators.

The Late Natufian (dated to around 13,000-
11,500/300 cal. BP which correspond to the Younger
Dryas cold event), is mainly characterized by the
dominance of backed lunates, which often become shorter
in comparison to earlier assemblages. Not all the
prehistoric groups in the Early and Late Natufian used the
microburin technique. This distinction enabled the
identification of specific groups on the basis of their
chaine opiratoire and their geographic location. The Late
Natufian expanded geographically into the northern
Levant where it faced other groups bearing different
microlithic components.

The final Epi-Paleolithic entity is the Harifian
(ca. 12,500-1 1,300 cal. BP, but probably lasted a shorter
time), is a desertic adaptation of the Late Natufian and
thus has clear territorial limits in the Negev and northern
Sinai (GORING-MORRIS, l99l). Other parts of the
Levant document the continuation of the Late Natufian,
perhaps with a few local variants. The shift to the
Khiamian marks the onset of the Early Neolithic (around
11,500i11,300 cal. BP) along the Levantine Corridor
(BAR-YOSEF and BELFER-COHEN, 1989, l99l).

Our knowledge of the Late Paleolithic or the Epi-
Paleolithic of the Zagros region, which is much larger
than the LevanL is still rather fragmentary
(KOZLOWSKI, 1999; OLSZEWSKI, 1993; SMITH,
1986). It is assumed that the Baradostian, often equated
wittr the Levantine Upper Paleolithic, evolved into the
Zarzian, a term that incorporates both microlithic tools
with low frequencies of geometric forms, as well as the
assemblages in which geomeric microliths, mainly
triangfes, dominate (e.9., OLSZEWSKI, 1993; WAHIDA,
1981, 1999). Several features differentiate the Zagros
from the Levant (l) the accidental or ephemeral use of
the microburin technique; (2) the tendency for tiangles to
dominate the geometric group; and (3) the rare presence
of the 7-ani shouldered point.

The Anatolian Late Paleolithic is now better
known from the sites of Ofuzini and Karain B.
Excavations in these sites provided information on the
period between 22,000 to about 9,500 cal. BP
(ALBRECHT, 1988; ALBRECHT et al.,1992;OTTE et
al., 1995, 1998; YALQINKAYA et al., 1995). For the
first time we have a dated sequence in which the
microlithic component begins with non-geometric forms
and ends with the intoduction of a small number of
geometric types. This sequence is characterized by high
frequencies of backed bladeles and the presence of
microgravettes. The geometric microliths make their first
appearanc€ at Karain B but are defuritely more numerour
from Unit VII onward in Okuzini. The main geometic



types are the triangles, lunates, and a few trapezes. No
evidence for systematic use of the microburin techniques
was found. From this aspect the Otuzini microlithic
industries more closely resemble the Zarzian than the
Levantine sequence. This observation is supported by the
techno-typological comparison between the assemblages
of layers IV, III, and II at Okuzini with the roughly
contemporary Natufian industries (ca. 15,500/14.400-
I1,300 cal. BP).

An additional typological fait that is reminiscent
of tbe Zagros assemblages is the dominance of short and
'thumb nail' scrapers. The size of the scrapers is due in
part to resharpening but can also be attributed to the size
of the radiolarite nodules. However, compared to the
techno-typological variability within the Natufian
c_omplex, the avoidance of the microburin technique at
Okttzini may demonshate either tle expression of cultural
preferences or t}te preservation of technical tradition. It
cannot be attributed to the kind of exploited raw material.

The upper units (Layer I) in Oktizini testiff to a
partial contemporaneity with the Early Neolithic of
Anatolia. The broken polished axe from unit I could have
been an item exchanged with farmers or a local imitation.
Such celts are known since the early days of the PPNA
sites in the southem Levant.

The relationships between the assemblages of
Belbasi and Beldibi, excavated and reported long ago by
Bostanci (1962, 1966), should now be examined. Whereas
Beldibi is located close to the shore, Belbasi, like
Oktizini, is an inland site. This geographic configuration
led us to propose that there was a seasonal movement of
foragers between the foothills ofthe Taurus and the coast.
There is, of course, a difference between Okuzini and
Belbasi. The first is situated near a copious spring at the
level of the large flat plateau which stretched all the way
to the Mediterranean Sea. The second site is situated at an
elevated altitude in the steep hilly area. Hence, these two
sites could have been occupied during different seasons.
OkUzini, like Karain B, could be a winter/springtime
locality; Belbasi could be a hunting station for sunmer
time. While this was probably an optimal mobility pattern
for the colder periods until about 15,000/14,500 cal. BP, a
different settlement pattern can be expected for the
B0lling/Aller0d period when temperatures rose and
precipitation increased. During that time the coastal
ranges became more heavily forested. Higher altitudes
would provide fruits and hunting in late summer and fall
and lower altitude sites would be ideal winter shelters.
Testing this hypothesis will rely on seasonality
information derived from faunal and plant remains.
With the warming climate and the expansion of forest and
woodland areas during the Terminal Pleistocene, plant
food resources would have been increasingly available in
the intermontane valleys of the Taurus. After 10,000 cal.
BP, the presence of farming communities in the Anatolian
plateau became an attraction for foragers, whether for
reasons of exchange or temporary work. The
archaeological situation which indicates this kind of
contemporaneity is presented in Fig. 1, where the
geographic distribution is reconstructed from the available
published sources (e.g., BAR-YOSEF and MEADOW,
1995; oZDOGAN, 1995; DURU, 1999).

In this context, we need to place the assemblages
of Belbasi and the upper layers in Beldibi within the

currently established sequence of Karain B and Ok0zini. It
seems that both Belbasi and the uppermost layers at
Beldibi could be of early Holocene age. Hence, they
represent the same contemporaneity recently established
in the Konya plain benveen the site of Pinarbasi
(WATKINS, 1996) and local Neolithic settlements such
q.s catal Hoyuk. Like the uppermost dated assemblages in
Okuzini, these sites offer the archaeological evidenie for
the later persistence of societies of hunter-gatherers.

In a previously published summary (BAR-
YOSEF and MEADOW, 1995) we followed the ideas of
others, such as J. Cauvin, in proposing that Neolithic
societies advanced from the Euphrates and the Tigris
valleys into the central Anatolian plateau. It seems that the
new information from the Konya plain and the Antalya
region supports tlis contention. Hence, the late date of the
Epi-Paleolithic industries indicates that groups of hunter-
gatherers lived contemporaneously with Neolithic
farmers. A similar situation is recorded in certain areas of
the Levant. Once cultivation was established during the
PPNA times in the Levantine Corridor between the
Damascus basin and Jericho, hunter-gatherers continued
to survive in marginal, semi-arid areas. One site of that
period, Abu Madi I, was excavated in southern Sinai
(BAR-YOSEF, 1985). The site was a seasonal habitation
of hunter-gatherers who produced microliths, including
Helwan lunates, long after this form disappeared from the
sequence of the Mediteranean homeland. Other examples
are the PPNB sites of foragers that were excavated in
southem Sinai and the Aaaq basin in Jordan (e.g., BAR-
YOSEF, 1984, in press; GARRARD et al., 1988;
GARRARD et al., 1994; GOPHER, 1994; GORING-
MORRIS, 1993).

Technological shifts, some of which are still
poorly known, need to be mentioned. For example by I l-
10,000 BP the evidence from Franchti cave (PERLES,
1979, 1992) and the Cypriote site at AkrotiriAete
(SIMMONS, 1988; SIMMONS and WIGAND, 1994)
indicate that navigation was already practiced by the
coastal bands of Mediterranean hunter-gatherers. These
early crossings were followed by farming or horticultural
communities, a fact that is well known from the ensuing
wave of colonization of the Mediterranean islands (e.g.,
CHERRY, 1990).

In conclusion, when compared to the Levantine
sequence, the Anatolian Late Paleolithic or Epi-
Paleolithic has its own typological and technological
character. Given the small number of excavated and
reported sites, any reconstruction of social structure would
be premature. The socio-economic changes caused by the
onset of tle agricultural revolution in the Levant make the
results of the excavations at Ok0zini one of the most
important sources of information for evaluating the impact
that farming communities had on the last foragers of the
early Holocene.
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CONCLUSIONS

Marcel Otte, Igin Yalgrnkaya, Janusz K. Kozloswki

L'importance du site Epi-pal6olithique d'Okiizini est
d'abord donn6e par sa position g6ographique,
interm6diaire entre les s6quences levantines et
balkaniques. Cet immense espace reste trds mal connu
pour les cultures tardiglaciaires; d I'exception des
premiers travaux de Kdkten (1958), seuls deux petits
sites (Beldibi et Belbaqi), consid6r6s comme
< m6solithiques > par leur fouilleur, furent publi6s
(Bostangi, 1959, 1968). Par ailleurs, ce territoire-clefa
jou6 un r6le fondamental dans la gendse du
mouvement neolithique vers I'Europe; ce processus
doit €tre 6tudi6 dans ses fondements locaux, A partir
des soci6t6s de chasseurs-r6colteurs.

Comme dans les sites de la plaine de Konya,
la s6quence d'occupation de la grotte court i partir du
Pl6niglaciaire (LGM) jusqu'au d6but de I'Holocdne.
Situ6e sur un plateau s6dimentaire dominant le littoral
actuel, la grotte 6tait ouverte sru un lac i niveau
variable, trds restreint au Pl6niglaciaire et plus 6tendu
au cours de I'Holocdne (C. Kuzucuoglu, ce volume).
Le niveau marin a vari6 aussi durant cette periode,
bien que le rivage actuel soit assez abrupt et ne
provoque pas de modifications importantes des lignes
de rivages.

Cette sihration interm6diaire, entre
montagne et plaine, permettait I'exploitation de
milieux diffdrents aux ressources vari6es: aires
escarp6es, lacs, plaines, fordts (chasse, r6colte, p€che).
En d6pit de cette vari6t6 de ressources, la chasse reste
la pratique alimentaire dominante, dans presque toute
la s6quence. Le site a dt servir de refuge i fonction
sp6cialisee, tourn6e vers la pr6dation. La saisonnalit6,
fris marqu6e d la base dans la faune, souligne cet
aspect temporaire et sp6cialis6 des installations. Vers
la partie m6diane de la s6quence (unit€s VI d IV), les
occupations s'6tendent d plusieurs saisons et les
espdces chass6es varient selon ces p6riodes.

Les analyses fournies par les sciences
naturelles ont permis de reconstituer une longue
6volution pal6o-climatique, entre environ l8 n 16.000
BC et 8.000 a 7.000 BC. La base de la s6quence
(unit6s XII n D correspond au maximum rigoureux du
Pl6niglaciaire sup6rieur. Cette phase correspond i une
accentuation de la s6cheresse, temp6r6e toutefois par
la proximite des rivages marins, favorisant les
conditions d'installation e Ohizini. La r6gression
marine contemporaine provoqua une d6nivellation
plus accentude qu'aujourd'hui.

Un premier hiatus apparait dans la s6quence
vers 17.000 BC. Par la suite, une phase interstadiaire
conprend les unit6s D( A VII (WP), soit entre 17 et
14.000 BC: les indices pal6o-climatiques suggErent

une am6lioration durant cette p6riode.
Un deuxidme hiatus y fait suite, enfre 15 et

14.000 BC, correspondant au refroidissement du
Dryas ancien. Une aute am6lioration climatique suit
(unit6s VIB d IV), correspondant au Bolling, au sens
utilis6 en Europe. L'humidit6 s'accentue alors, en
6quivalant A la formation du pal6osol reconnu sur les
plateaux (entre 14 et 12.000 ans BC) au-dessus de la
grotte et dans la plaine devant la cavit6 (C.
Kuzucuo$lu, ce volume). A partir de I'unit6 V, jusqu'd
I'unit6 IU, I'humidit6 semble se stabiliser et les
processus thermo-clastiques combin6s i des
mouvements sismiques se manifestent i nouveau,
annongant les d6t6riorations du Dryas moyen (unit6

D.
Cette phase est suivie par un troisidme hiatus

irrportant correspondant i l'Allersd (enfre les unit6s II
et IA). Au sommet de la s6quence, se marquent les
traces d'une demidre p6riode froide (unit6s IA2, IAl),
6quivalente au Dryas r6cent. Ces d6p6ts prennent
l'aspect d'6boulis a6r6s qui indiquent la s6cheresse et
la baisse saisonnidre de la temp6rature. Au d6but de
I'Holocdne, la s6dimentation naturelle s'estompe au
profit d'apports anthropiques, en d6pit de la r6duction
de fr6quentation, voire d'un changement de statut de
la cavit6.

Durant la phase pl6niglaciaire (unit6s XII i
X), la tendance laminaire domine, i partir de nucl6us
peu pr6par6s, profitant de la structure des galets
s6lectionn6s, toujours sous un€ forme plus 6labor6e.
Ces supports fi,uent utilis6s pour fagonner des lamelles
d dos et des micro-pointes (lamelles d'Oktizinl;. Ces
armatures 6voquent d'avantage les tendances 6pi-
gravettiennes de la M6diterran6e centrale, et non les
industries levantines. Parmi les armatures apparaissent
les premidres pidces d dos anguleux ou arqu6 qui
pr6figurent les formes proto-g6om6triques. Dans
l'unit6 X, le nombre d'outils cornmuns augmente
ldgdrement. Durant cette phase, les ovi-caprins
dominent (reprEsent€s surtout par les caprid6s). Les
deux groupes furent chass6s sur une base saisonnidre,
surtout estivale. Le grand nombre d'armatures et la
saisonnalit€ indiqu6e par la faune suggdrent qu'il
s'agit d'un carpement de chasse.

Dans la p6riode suivante (unit6s IX a VU),
les m€mes tendances technologiques se maintiennent,
mais avec des arrnatures plus nombreuses que
I'outillage commun (surtout unite VIII). Les micro-
gravettes dites d'Okiizini, i retouches inverses plates
sur la base, ainsi que des lamelles i dos droit y
deviennent trds importantes. Des variations
technologiques n'apparaissent gudre dans cette phase
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(unit6 VII). Les lames. sont plus allong6es, parfois sur
mat6riaux ext6rieurs. A partir de I'unit6 VII, les lames
avec amincissement de la < corniche > se multiplient,
t6moignant du soin apport6 au d6bitage. On voit y
apparaitre des nucl6us sur 6clats. La chasse est surtout
orient6e vers les ovi-caprins et les daims sont devenus
plus rares. L'ensemble des restes d'ovi-caprins est
repr6sent6 au site (80 %).Le site est occup6 pendant le
printemps et l'6t6, et on y observe une densit6 plus
forte de I'habitat avec une diversit6 fonctionnelle plus
grande (l'unit6 VIII fonctionne cornme halte de
chasse ; I'unit6 VII, avec un fond domestique plus
irnportant, fonctionne cornme unit6 de s6jour
tenporaire).

Dans I'interstade du Bolling (unit6s VI d
IV), lors du second r6chauffement tardiglaciaire, on
observe des nucl6us laminaires sur plaqueffes et sur
6clats 6pais, mais aussi des nucl6us d lamelles, parfois
trds 6puis6s. Dans cette phase, on note surtout la
pr6sence de pidces ir dos courbe ou toncatures
convexes, i dos abattu partiel ou complet. Certains
microlithes tendent vers une forme g6om6hique: dos
anguleux ou de silhouette trap6zoidale; certains
6voquent des triangles scaldnes. Le fond des outils
conrmuns est en augmentation; ils sont faits
partiellement sur 6clats. Dans les restes fauniques, les
ovi-caprins dominent (environ 60 yo), mais
I'occupation s'6tend d une plus longue p6riode,
incluant parfois I'hiver ou la fin de I'hiver. Non
seulement des carcasses compldtes furent ramen6es,
mais aussi des fragments avec pr6paration des
quartiers de viande i consommer aux habitats
ext6rieurs. Les animaux jeunes sont pr6f6r6s et les
carcasses d6ji d6pec6es 6taient ramen6es. Dans les
niveaux VIA et IV. on observe un contrdle initial des
troupeaux, par la protection des femelles gravides, ou
par une compl6mentarit6 saisonnidre (la chasse aux
daims s'dtendait au-deli des periodes de pr6dation des
ovi-caprins).

A la fin du Bolling et au d6but du Dryas
moyen (unit6s III d Ia2), la technologie conserve les
nucl6us sur plaquettes mais apparaissent aussi les
nucl6us pyramidaux. L'6laboration est moins soign6e
et plus rare (diminution des cr6tes), sauf I'apparition
de I'abrasion des comiches qui pouvait €te li6e d
l'intoduction d'un nouveau type de percuteur. Un
6quilibre entre outillage commun et armatures se
maintient. La tendance vers les microlithes
g6om6triques s'accentue. Le taux des ovi-caprins
diminue l6gdrement et la grotte fut occup6e seulement
depuis la fin du printemps jusqu'ir la fin de l'6t6. La
pr6sence de restes de carnivores confirme une
occupation p6riodique de la grotte utilisde comme
bivouac. Les coquilles marines sont pour la premidre
fois nettement plac6es dans le contexte statigraphique
de cette phase.

Dans la p6riode correspondant au Dryas
rdcent (unit6 Ial), les nucl6us prismatiques ne sont
gudre prepards. Alors, apparaissent de waies
annatures g6om6triques (trapdzes et segments,

tiangles isocdles et scaldnes) et quelques micro-
burins, plut6t de tlpe Krukowski. L'outillage cornmun
augmente, surtout les grattoirs courts. Quelques outils
massifs sur dclats apparaissent (pergoirs, grattoirs). La
tendance vers une 6conomie de large spectre continue.
Les liens extra-rdgionaux sont confirm6s par la
pr6sence de mollusques marins et peut-€tre aussi par
quelques nouveaux 6l6ments tlpologiques (absents
auparavant), par exenple la pointe de Kebara.

Ces industries de tradition 6pi-gravettienne
se poursuivent au d6but de I'Holocdne. La grande
fosse (unit6 Ib) monbe alors un remplissage plus
conplexe, avec dep6s stratifi6s. On observe i la base
la pr6sence de d6p6ts d microlithes g6om6triques, avec
faune holocdne, surmont6s par des couches contenant
i la fois des microlithes, des tessons < ndolithiques >
et un fragment de hache polie. On observe donc d la
fcjis une persistance holocdne des traditions 6pi-
gravettiennes et une possibilit6 de contacts enfie
celles-ci et les porteurs de c6ramique. Dans de tels
contextes, une possibilit6 de remaniement n'est
cependant pas exclue. Dans la grotte de Beldibi, des
tessons de c6ramique furent aussi signal6s, associ6s
avec une industrie d microlithes g6om6triques, h6las !
ddpourvue de datations radiom6triques (Bostangi,
I e5e).

Seulement au sonunet de la s6quence, on voit
apparaitre semble+-il des gravures sur os (omoplates
grav6es). Par ailleurs, quelques galets sont om6s
d'6l6ments g6om6triques trds organis6s (motifs
d'6chelle) ou de figures animales et humaines
(Marshack, ce volume). Ils soulignent des affinit6s
occidentales, attestdes dans les sites 6pi-gravettiens de
M6diterran6e.

Enfrn, diverses s6pultures (unitd 0) recoupent
la partie sup6rieure de la stratigraphie et contiennent
de la c6ramique du N6olithique r6cent ou du
Chalcolithique (Ozbek, 1998).

Les manuports de broyage se trouvent
seulement dans la seconde moiti6 de la sequence
d'Oktizini. L'existence d'une meule et de broyeurs
t6moigne d'activit6s li6es d I'alimentation v6g6tale vers
la fin de I'Epipal6olithique.

Le site d'Oldizini manifeste une longue
continuit6 d'occupations par des peuples chasseurs-
cueilleurs jusqu'au d6but de I'Holocdne. N6anmoins, la
r6p6tition des installations suggdre I'existence
d'habitats compl6mentaires dans lesquels le site
d'dhizini vient prendre place comme unitd satellite d
vocation diversifi6e.

Au d6but de la sequence d'Oktizini, les camps
de base nous restent d d6couwir, car la pr6sence
humaine n Okiizini est alors souvent attestde en 6t6.
r6duite aux groupes de chasseurs. En tout cas, le
moddle classique des installations hivernales prds du
littoral et estivales dans les montagnes ne peut pas €fre
appliqu6.

Les phases finales voient au contraire des
passages r€p6t6s 6tendus d une grande partie de
I'ann6e. Comme c'est classiquement le cas au cours de
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la fluctuation rigoureuse du Dryas III (Stiner, 2001),
nous observons un 6largissement des ressources
alimentaires dans la phase r6cente d'Oktizini. La
chasse sp6cialis6e diminue au profit d'une exploitation
plus large des ressources alimentaires r6colt6es,
conpris les ressources v6g6tales, attest6es par
pr6sence de meules. Cependant, cet 6largissement et
ce contrOle renforcds n'ont en aucune maniire orient6
les pratiques alimentaires vers la domestication.

pans le contexte anatolien plus large, le
contraste est frappant par rapport aux cultures
d6veloppant un N6olithique trds pr6coce, dds le 9"
milldnaire (phase ancienne de Asikli Hdyiik; Esin,
1998 ; Balkan-Atli, 1994). Les sites d microlithes du
plateau anatolien (tels Pinarbagi et Kizyl ; Watkins,
1996) pr6sentent une coupure assez nette avec le
< Proto-N€olithique > local, comme si une nouvelle
population acconpagnait la modification 6conomique.
Par contre, les sites de la baie d'Antalya apparaissent -

par confiaste - pr6server le mode de vie ant6rieur
(donc probablement aussi la population), tandis que le
Levant, I'ile de Chypre et le plateau anatolien
connaissaient l'extension des populations
d'agriculteurs, issues de I'est du Taurus.

Ainsi, les phases finales de la s6quence d
Oktizini semblent clairement conternporaines du d6but
du N6olithique install6 sur les plateaux proches (Asikli
H6yiik, Kalatepe) et m€me plus r6centes que le
Ndolithique pr6-c6ramique de I'est anatolien (Cayonii,
Hallan Cemi, par exemple ; Ozd6!an, 1996;
Rosenberg, 1996).

Plusieurs modes de vie se sont donc
poursuivis en paralldle, rendant la n6olithisation
conplexe, avec des d6calages selon les r6gions.
L'abondance des ressources dans la baie d'Antalya a
r6duit la mobilit6 des populations et a renforc6

I'isolement de ces goupes de chasseurs-cueilleurs.
Les premiers contacts avec le littoral sont confirmes
pendant I'unit6 II et ceux avec le plateau anatolien
seulement au sornnet de la s6quence (pidce en
obsidienne).
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p., 149 fig., 15 tabl. (23,55 €).
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photos nlbl,21 tabl. (37,18 €).
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international de Lidge (4-7 d6cembre 1 986), 141 p., 33 fi9., 8 tabl. (23,55 €).
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N" 38 Jean-Philippe RIGAUD (6d.), te Magdal6nien en Europe, Actes du colloque "La structuration du
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Excavations, 1990, 167 p., 86 fig., 34 tabl. (39,66 €).

N'42 Janusz K. KOZLOWSKI (6d.), Feuilles de pierre. Les industnes d pointes foliacdes du Pal6olithique
sup$rieur europden, Actes du colloque intemational de Cracovie (1989), 1990, 549 p.,212 fig., 5 phtos
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N'43 Anta MONTET-WHITE (dir.), Les bassins du Rhin et du Danube au PalAolithique supdrieur.
Environnement, habitat et systCmes d'6change, Actes du colloque de Mayence (1991), 1992, 133 p., 65
fig. et photos n/bl, 7 tabl. (34,71 €).
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N" 55 B6atrice SCHMIDER (dir.l, Marsangy. Un campement des derniers chasseurs magdaldniens sur /es
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67 fig., 35 photos n/bl, 8 photos coul.,22 tabl. (29,75 €).
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Variabte Raw Mateial Context on Lithic Economy,2001,200 p., 46 fig. et photos nlbl., 102 tabl. (49,58
€).

N'92 David LORDKIPANIDZE, Ofer BAR-YOSEF et Marcel OTTE (6d.), Early Humans at the Gates of
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Volume 1, septembre 1992 (14,87 €)

ANATI 8., The rock art of Europe. Present and future studies. BODTJ P. et VALENTIN 8., L'industrie I pidces
m€chur6es de Donnemarie-Dontilly (Seine-et-Marne, France): un facids tardiglaciaire in6dit dans le bassin
parisien. CATTIN M.-1., Un raccord entre deux sites Magdal6niens. NOWA K M.,An attempt at the definition and
comparison of settlement pattern. Funnel Beaker Culture [t-RB) in the Eastem of the Nidb Basin, Southeastem
Pofand and in the Eastern and Central Holland. PAUNESCU A., Ripiceni-lzvor. Le pal6olithique et le
M6sofithique (Etude monographique). RozoY J.-G., The Magdalenian in Europe. Demogiaphv, teiionargroups.

Volume 2, novembre 1992 (14,87 €)

FRAYER D. !/., Evolutiol- { !n9 eufooean edge: Neanderthal and Upper Paleolithic relationships. MARTNESCU-
BlLcu s. ef CARC/UMARU M., coiliers diLitnospermum purpuido-coeruleum et de "perles,, de cerf dans
I'En6olithique de Roumanie dans le contexte centraiet sud-est duropeen. pECiEnL u., boniriuution d l,6tude
des pointes de trait p6rigordiennes; les fl6chettes.

Volume 3 , janvier 1993 (12,39 €)

SI,"AUS L'G', BISCHOFF J.L. et CARBONELL E., A review of the Middle to Upper Paleolithic transition in
lberia. DJINDJIAN F., L'Aurignacien du P6rigord: une r6vision. OTTE M. et CHIR/CA V., Atelier aurignacien A
Mitoc Ma_lul G4ben (Moldavie roumaine). HAESTAERIS P., Stratigraphie du gisement paleolithique de Mitoc
Maluf Gafben (District de Botosani, Roumanie): 6tude pr6liminate.-JARD1N p. et coLL:lN F., Raiport d'6tude
trac6ologique: Mitoc Malul Galben (novembre 19921. GAUTTER A. et LOpEz BAyON t., t-a faurie de I'atelier
aurignacien de Mitoc Malul Galben (Moldavie roumaine).

Volume 4, Juin 1993 (12,39 €)

KOULAKOVSMYA L., KOZLOWSK J.K. et SOBCZYK K., Les couteaux micoquiens du Wurm Ancien.
DEMIDENKO Yu.E. et USIK V.1., On the lame d crdfe technique in the Palaeolithic. DEMIDENKO yu.E. et IJSTK
V.1., Leaf points of the Upper Palaeolithic industry from the 2nd complex of Korolevo ll and certain methodical
problems in description and interpretation of the category of Palaeolithic tools. RODRIGUEZ RODRTGUEZ A.C.,
L'analyse fonctionnelle de I'industrie lithique du gisement Epipal6olithique / M6solithique d'El Roc de Migdia
(Catalogne, Espagne). R6sultats pr6liminaires. BODIJ P. et VALENTiN 8., Nouveaux r6sultats sur le 

-site

tardiglaciaire i pidces m6chur6es de Donnemarie-Dontilly (Seine et Marne).

Volume 5, novembre 1993 (12,39 €)

CHABAY V. et SITLIVY V., The periodization of core reduction strategies of the Ancient, Lower and Middle
Pafaeofithic. CZIESLA E,- Cultural diversity during the 6th Millennium BC in Southwestern Germany.
DERGACEV V., Moddles d'6tablissements de la culturb de Tripolie. OTTE M., Pr6histoire des religions: donn6ds
et m6thodes. DOBOSI V.T et HERTELENDI E., New C-14 dates from the Hungarian Upp6r palaeolithic.
ER/KS^EN 8. y., Change and continuig in a prehistoric hunter-gatherer society. A Study of culidral adaptation in
Late Glaciaf-Early Postglacial Southwestern Germany. MARIINEZ A.E. et GUTLBAUD M., Remont'age d'un
nucleus d lames gravettien A Huccorgne: aspects d'une chaine op6ratoire.

Volume 6, novembre 1994 (14,87 €)

ESCUTENAIRE C., La _transition Pal6olithique moyen/sup6rieur de Sib6rie. Premidre partie: les donn6es.
BOSSEITN B. et DJINDJIAN F., La chronologie du Gravettien frangais. DJ|NDJ|AN F. et BOSSEUN 8.,
P6rigordien et Gravettien: l'691!og_ue d'une contradictiont CHAPMAN J:, The origins of farming in South East
Fr.topg' STEPAN0HUK V., Kiik-Koba, lower layer type industries in the Crimea]xOleSrutxi.V., Mousterian
industries evolution of South East Ukraine. GUTLBAUD M., BACKER A. et LEVE1|JE F., Technological
differentiation associated with the Saint-C6saire Neandertal. BLUSZCZ A., KOZLOWSK J.K. et FOLTyfr E.,
New sequence of EUP leaf point industries in Southem Poland. LOPEZ BArON l. et TEHEUX €., L'amas de
bois de rennes du Trou des Nutons A Furfooz (Province de Namur, Belgique). MANTU C-M, BOTEZATTJ D. et
KROMER 8., Une tombe double d inhumation de l'6tablissement de gpe Cuiuteni de ScAnteia, d6partement de
lasi, Roumanie. [' Nous avons fait passer ce volume dans l,ann6e 199S.]

Volume 7, juillet 1995 (17,35 €)

|lTllvy V., D6veloppement du e_aJgo!i!!'r!_q,ue anclen, inf6rieur et l'apparition <tu Pal6olithique moyen (aspects
technologiqggs et typologiquesl. CARCIUMARU M., OTTE M. et LJLR|K-CLOSSEf M., S6quence prcistbc6ne a
fa 'Pestera C,9919i" (grofte des Corbeaux A Borosteni en Ott€nie). zUK 5., About the Early palaeotithic of the
Crimea. CHABAI V., MARKS A.E. et YEVTIJSHENKO A., Views of the Crimean Middte ialeotithic: past and
Present. MONCEL M.-H., Contribution i la connaissance du Pal6olithique moyen ancien (ant6rieur au stade

388



isotopique 4): l'exemple de I'Arddche et de la moyenne vall6e du Rh6ne (France). CHASE P.G., Evidence for the
use of bones as cufting boards in the French Mousterian. OTTE M., CHIRICA V. et BELDIMAN C., Sur les objets
paleolithiques de parure et d'art en Roumanie: une pendeloque en os d6couverte i Mitoc, district de Botosani.
COVALENCO S., The chronological division of the Late Palaeolithic sites from the Moldavian Dniester area,
MUSS/ M, LUBELL D., ARNOLDUS.HUYZENDVELD A,, AGOSTIN/ S. ef COUBMY S., Holocene IANd SNA|I
expfoitation in the highlands of Central ltaly and Eastern Algeria: a comparison. BALAKIN S. et NUZHNYI D.,
The origin of graveyards: the influence of landscape elements on social and ideological changes in Prehistoric
communities. CHIRICA C.V., Les vases anthropomorphes du N6olithique-En6olithique de la Roumanie. LARINA
O.V. et KUZMINOVA N.N., The Late Neolithic farming on the territory of the Prut-Dnestr interfluve. SIRAKOV N.
el ISONEV L, Chipped-stone assemblage of Hotnitsa-Vodopada (Eneolithic / Early Bronze Age transition in
Northern Bulgaria) and the problem of the earliest "steppe invasion" in Balkans.

Vofume 8, mai 1996 (14,87 C)

DEMARS P.-Y., D6mographie et occupation de l'espace au Pal6olithique sup6rieur et au M6solithique en
France. LIVACHE M. et BROCHIER J.E., Deux processus 6volutifs de complexes industriels en Provence au
Pf6ni- et Tardiglaciaire wUrmien. S/Z/yY-ESCUTENAIRE C. et SITLIW V., Variabilit6 des technologies
laminaires avant le Pal6olithique sup6rieur classique dans la r6gion du lac Baikal (Sib6rie, Russie). Etude
compldte du mat6riel. Analyses comparatives avec I'Europe occidentale. TENNE/S E., STADLER P. et WINDL
H., Neue't4c-Daten zum FrUhneolithikum in Osterreich. ANTL-WEISER W., Grub/Kranawetberg, ein
jungpatiiolithischer Fundpta?. LoPEz BAYoN t., TEHEIJX E., SrmUS L.G. et LEOTARD J.-M., Pointes de
sagaies au Magdaldnien du Bois Laiterie (Profondeville, Namur). KOUMOUZELIS M., KOZLOWSK J.K.,
NOWAK M., SOBCZYK K., MCZANOWSM M., PAWLIKOWSKI M. et PAZDUR A., Prehistoric settlement in
the Klisoura Gorge, Argolid, Greece (excavations 1993, 1994). SLJIVAR D. et JACANOVIC D., Veliko Laole,
Belovode-Vinda culture settlement in Northeastern Serbia. VIDOJKO J., Mineralogical study of malachite and
azurite from the Belovode locality (Veliko Laole).

Volume 9, novembre 1996 (19,83 €)

YAMADA M., Etude prdliminaire sur I'industrie lithique de la dernidre phase du Pal6olithique moyen dans le site
de Buran-Kaya lll en Crim€e orientale (Ukraine). CHABAI V., Kabazt-ll in the context of the Crimean Middle
Palaeofithic. DEMIDENKO Yu.E, Middle Paleolithic industries of the Eastern Crimea: interpretations of their
variabifity. SITLIVY V., La technologie de gpe Hermitage: Pal6olithique moyen ancien? SITLIVY V., Le
Pal6olithique moyen ancien: variabilit6 technologique, typologique et fonctionnelle en Europe. BORZIAK l. et
LOPEZ EAYON /., D6veloppement de l'industrie osseuse au Pat6olithique inf6rieur et moyen dans la r6gion
carpato-dniestrienne. DAMBLON F., HAESAERIS P. ef VAN DER PLICHT J. , New datings and considerations
on the chronology of Upper Palaeolithic sites in the Great Eurasiatic Plain. COVALENCO S., The Upper
Palaeolithic industries in the Dniester zone of Moldavia. S/NIISyN A.A., ALLSWORIH-JONES P. et HOUSLEY
R.A., Kostenki 14 (Markina Gora): new AMS dates and their significance within the context of the site as a whole.
S/NtfSyNA.A., Kostenki 14 (Markina Gora): data, problems and perspectives. YANEVICH A.A., STEPANCHUK
V.N. et COHEN V., Buran-Kaya lll and Skalistiy Rockshelter: two new dated Late Pleistocene sites in the
Crimea. COHEN V' GERASIMENKO N., REKOVETZ L. ef STARK/N A., Chronostratigraphy of Rockshelter
Skalistiy: implications for the Late Glacial of the Crimea. KROTOVA A.A., Amvrosievka new AMS dates for a
unique bison kill site in the Ukraine. COHEN V. et OTTE M., Some chronological problems of Upper Paleolithic
Azov-Pontic area in the light of the new radiocarbon data from Crimea. BORZIAC l. et CHIRICA C.V., Pidces de
marne du Paleolithique superieur de la vall6e du Dniestr. )AR)IUMARU M., OTTE M. et DOBRESCU R., Objets
de parure d6couverts dans la Grotte Cioarei (Borosteni, d6p. Gorj-Roumanie). COHEN V., Neolithization of the
Crimean mountains (current stage of investigations).

Volume 10, septembre 1997 (14,87 €)

MONCHOT H., La chasse au mouflon au Pl6istocdne moyen: l'exemple de la Caune de I'Arago (lautavel,
Pyr6n6es-Orientales). DEPAEPE P., Lames et bifaces dans la phase r6cente du Pal6olithique moyen.de la
Fiance septentrionale. MONCEL M.-H., Observations sur la r6partition spatiale des vestiges et l'organisation de
I'espace dans le site de Payre (Arddche, France). R6flexions sur les limites de l'analyse spatiale en grotte au
Pal6olithique moyen. PATOU-MATHIS M., Analyses taphonomique et palethnographique du mat6riel osseux de
Krapina (Croatie): nouvelles donndes sur la faune et les restes humains. RENAULT'MISKOVSKY J. et
ONOp 4TNI G., Les sites du Pal6olithique moyen'et sup6rieur dans le sud-est de la France; Pr6histoire et
environnement, nouvelles donn6es. EOSSEL/N B. et DJINDJIAN F. L'Aurignacien tardif: un facids de transition
du Gravettien au Solutr6en! RIPOLL LOPEZ S., Algunas reflexiones en torno al arte paleolitico m5s meridionale
de Europa. CAVA A., L'Abri dAizpea. Un facids i trapdzes et son dvolution i la fin du M6solithique sur le
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