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Holocene Climates of Anatolia:
as Simulated with Archaeoclimatic
Models

Holosen'de
Anadolu’nun Iklim Tiirleri:
Arkeoklimatik Modellerle
Yapilan Kurgulama

Reid A. BRYSON and Robert U. BRYSON

Keywords: Paleoclimate. Sile-spesific modets, Poleccimalic maps, Anatolia, Archascclimatology
Anahitor Séeolkier: Poleolilik Danem &iimi, Belrgin yeiesme modeled, Palactitic Danam kim haritalan, Aradalu, Arkeokimalolos

Yenilerde gelisen makrofizik Paleolitik iklim érnekleme yontemlerinin kullanimi sayesin-
de bugtin artik belirli yerlesme modellerinde gesitli iklim dgelerinin (vagis, 1s1, buharlasma-
mn yeterliligi v.s. gibi) aylik dagilimlarin: 14 C yiliyla M. O. 14 000 yilina kadar 200 yillik
arahklarla gotiirmek miimkiindiir. Yaklasun, bu parametrelere zaman ve mekdn icinde kuv-
vetli degerlendirmeler getirme ve kiiltiirel dinamiklerin bigimlenmesinde cevresel degisim-
lerin roliiniin incelenmesine ayrilan gegici ¢oztimleri saglama avantajina sahiptir. Bu me-
todla zaman ve mekdn icinde gerceklestirilen béliinmenin arkeolojik sorgulamaya uygun
olmasindan dolay: bu metodu “Ge¢mis donemlerin iklim bilimi” diye adlandiriyoruz.

Bu tipteki ¢esitli bireysel modeller, sozii gegen metodu tanitmak icin ortaya konmustur
ve Anadolu'nun énemli yerlesmelerinin Holosen 'deki kayda deger iklim degisikliklerine
151k tutmaktadir. Bélgenin tiimiine yayilan yaklasik 60 yerlesme yerine ait model sonug-
lar: birlestirilerek 100 km? lik bir alanda mekén goztimleri ile gevre haritalar ortaya ¢i-
karimistir. Bu haritalar, bélgenin iklimsel tarihinin cografi olaral bir biittinliik géster-
medigini ispat etmistir. Topografik olarak daghk olan ve modern iklimde gok cesitlilik
gosteren bu yerde alinan sonue, bir stirpriz olusturmamaldtadir.

Introduction

Based on the results of analyses of pa- study of these data, however, the exact na-
leoenvironmental proxy data there is by ture and geographical extent of these chan-
now little doubt that the climate of Anatolia ges remain a matter of debate. This situati-
has changed rather dramatically since the on has made it difficult to determine what
last glacial maximum. Despite considerable effect, if any, paleoclimatic change has had
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2. Since it may be readily shown that
the equator-to-pole (meridional) tempe-
rature gradient is proportional to the he-
mispheric temperature, the dynamics
elucidated by Smagorinsky (1963) may
be used to calculate the equatorward ed-
ge of the westerlies on a monthly basis
at the same time intervals as before.
This process defines the latitude at
which the atmospheric westerlies beco-
me dynamically unstable and break off
into the very large eddies called the
"subtropical anticyclones" located in
particular longitudinal zones. Since the
main jetstream is near the outer edge of
the westerlies, its latitude may also be
estimated for each zone. In this way the
past positions of the major circulation
features can be calculated.

3. In general, if the latitude of the
jetstreams and the locations of the subtro-
pical anticyclones can be determined over
time, then these and other major atmosp-
heric circulation features (formerly called
"ecenters of action") can be used to model
local rainfall and precipitation over the sa-
me period. This is accomplished through
application of the techniques of synoptic
climatology, by which the behavior of a
climatic element is explained in terms of
atmospheric circulation patterns, particu-
larly the positions of the major features.

Indeed, in many ways archaeoclima-
tic modeling can be thought of as synop-
tic paleoclimatology. This is based on the
reasonable premise that, for any particu-
lar place, the relationship between the
monthly positions of the "centers of acti-
on" and monthly precipitation (or tempe-
rature) has remained essentially constant
through the very late Pleistocene and Ho-
locene. In other words, it is assumed that
the physics of the situation has remained
the same over this period. This relations-
hip can be determined through modern
synoptic climatology and calibrated by
the multiple regression, not necessarily
linear, of the current (i.e., observed) preci-
pitation against the current locations of
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the pertinent circulation features. It then
becomes possible to ealculate past
monthly precipitation from the modeled
past positions of the centers of action. Ot-
her climatic elements, such as temperatu-
res, evapo-transpiration, rainfall inten-
sity, ete., can be similarly modeled.

These steps can clearly be done sequ-
entially, obviating the necessity of using
an expensive iterative model on a mainfra-
me computer. The climatic simulations in
this paper were all calculated using a per-
sonal computer. Indeed, in developing the
model one of the considerations was to
produce a technique within the typical fi-
nancial resources of the individual archa-
eologist, namely, very little.

The synoptic features important to the
climate of Turkey are primarily the locati-
on of the Mediterranean branch of the
jetstream, and the location of the semi-
permanent anticyclones. Climatically, the
rains associated with storms in the wester-
lies are distributed systematically with
respect to the position of the jetstream.
The intertropical convergence and other
features related to the monsoon are of no
importance to Turkish climate because
the season of monsoon rains farther south
is the dry season in Anatolia, and what
summer rains there are in a few parts of
Turkey are apparently related to synoptic
influences on the less stable air of sum-
mer. For the location of the pertinent
synoptic features see the airstream analy-
sis of LaFontaine et al. (1990)

A significant feature of the synoptics
that has not yet been elucidated is the
mechanism involved in the splitting of the
main Mediterranean storm track north
and south of Turkey. Storms that go along
the southern coast and past Cyprus are
the major source of winter precipitation
all across Mesopotamia, along the Mekran
coast, and into the northwestern part of
the Indian sub-continent. Nevertheless,
the rains of that area can be fairly well si-
mulated using synoptic climatology.
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Site-Specific
Archaeoclimatic Models

One of the more interesting sites for
demonstrating the application of an are-
haeoclimatic model is Hattusas, the Hitti-
te capital. This site is quite close to the
modern village of Bogazkdy but there is
no weather station there to provide a re-
cord of the present day seasonal distribu-
tion of precipitation or other climatologi-
cal elements. Thus we will assume here
that the climate at Hattusas can be repre-
sented by the climate at the recording sta-
tion in Yozgat, which lies a few miles to
the south. These data are necessary to de-
velop the algorithms relating the seasonal
positions of the pertinent circulation fe-
atures with the seasonal distribution of,
for instance, precipitation.

This region, like all of the Mediterra-
nean, has a climate dominated by winter
rains associated with cyclonic storms mo-
ving along the track indicated by the Me-
diterranean branch of the jetstream. It is
far enough north and away from the Medi-
terranean towards the Black Sea to have
some of the summer rains of the interior.
The relationship of the rain amount to the
latitude of the jet axis is non-linear, as in
other parts of the world, approximating a
nearly Gaussian distribution, but located
nearly entirely north of the axis of the
jetstream. That is, the amount of rainfall at
a particular location in any given month is
related to its distance north of the latitude
of the jetstream core at that time.

Figure 1. Modeled annual precipitati-
on history of Yozgat since 5000 B.P.

The modeled annual precipitation at
Yozgat for the last 5000 years is shown in
Figure 1 as sequential 200 year averages.
Examination of the model reveals more
rainfall during the period of Hittite ascen-
dancy and a sharp decline in precipitati-
on just prior to the prolonged drought
and famine reported in Egyptian and Hit-
tite documents written at the end of the

13th century BCE . As seen in Figure 2,
the modeled temperature rose signifi-
cantly at the same time as this drought.
This change would increase evapo-trans-
piration and exacerbate the effect of the
drought (Figure 3). Thus one can see that
while the water supply, precipitation, dec-
reased about 8%, the environmental water
demand also increased 23%. These are
significant changes, if correct, when one
remembers that they represent two-cen-
tury averages. It is also likely that this re-
latively conservative modeling methodo-
logy underestimates the variance of the
climatic elements to some extent. With
the economy already in a deep crisis due
to endless wars, it should come as no gre-
at surprise that the Hittite capital was
abandoned at this time.

Figure 2. Modeled temperature his-
tory of Yozgat since 5000 B.P.

The other time in the last half of the
Holocene that conditions of precipitation,
temperature, and potential evapo-transpi-
ration resembled that of the Hittite flores-
cence and collapse was in the approxima-
te 500 BCE to 400 CE (2400-1600 B.P.) peri-
od. These two periods appear world-wide
as anomalies in the climatic proxy data.
In the models used here they are driven by
global bursts of volcanic activity which ha-
ve been shown to decrease hemispheric
surface temperatures, in this case driving
the jetstream farther south in the Mediter-
ranean area and increasing the winter pre-
cipitation of Turkey. We have named the
earlier event that centers about 3800 B.P.
the Indus Event, using the momentous
events at that time in the Indus Valley as
the reason for using it as a type locality.

The second of these two periods we
have named the Vandal Event because the
cold seems to have been a factor in the so-
uthward movement of the Vandals, Goths,
and others in late Roman times. These two
events appear in all models of past Tur-
kish climates but with varying expression
from place to place,



Figure 3. Modeled potential evapo-
transpiration history of Yozgat compared
to its precipitation history since 5000 B.P.

The modeled climatic history of Hat-
tusas, as represented by Yozgat, appears
to be consistent with the ascendance and
decline of the Hittites. Considering the
whole of the Holocene at Yozgat (not pic-
tured here), we see a more dramatic event
in the decline of annual precipitation
from 8000 B.P. to 6000 B.P. This is also a
hemispheric phenomenon which wvaries
in intensity from place to place. The dec-
line after roughly 8200 B.P. is also evident
at Konya (Fig. 5) where the decline appe-
ars to have been completed earlier than at
Yozgat. This decline would seem to be
significant in the history of Catal Hiiyiik.

Figure 4. Modeled precipitation and
potential evapo-transpiration history of
Konya, used as representative of the Catal
Hiiytik area.

The modeled rainfall prior to 11,000
B.P. is several hundreds of millimeters per
year more than the estimated evapo-trans-
piration, then from 10,000 to 8000 B.P. abo-
ut equal, then rapidly changes to nearly
the present condition. One could interp-
ret this as meaning that the region was
probably forested before 10,000 B.P., then
a rich savanna suitable for grazing as well
as browsing animals, then a change to the
present rather dry state. This viewpoint, of
course, is roughly the opposite of the ort-
hodox interpretation of the palynological
records from the Konya Basin.

The growth of the "city" at this site appe-
ars to have been entirely during the rather
stable climatic regime which lasted from
about 10,000 B.P. to about 8000 B.P. During
this time, the shoreline of the large lake ne-
ar the site was also undoubtedly quite stab-
le except for the progradation of the nearby
delta of the Carsamba River. This favorable
location on the lake-land ecotone meant
that the resources of the lake, the marshy
shores, and of the land were all available.
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Cirea 8000 B.P., the conditions at Catal
Hiiyiik estimated by the model (Figure 5)
started to change rapidly with a sharp dec-
rease in average rainfall, rising temperatu-
res, and sharply increased evaporative
stress. This change would stress the agri-
culture, reduce the availability of fresh wa-
ter locally, and, perhaps most of all, cause
the lake to rapidly shrink. Catal Hiiyiik
was then many kilometers from the shore,
not on the ecotone, and the guantity and
variety of the resources was reduced. Per-
haps this climatic change was involved, at
least in part, in the abandonment of the si-
te within a few centuries. At any rate, the
modeled climatic history for Catal Hiiyiik
appears to be consistent with the history of
the settlement and the history of the lake .

In the far northeast of Turkey, where
the precipitation is largely concentrated
in summer, the same major events appear
that are seen in the models for the winter-
precipitation regions: the sharp decline af-
ter 8000 B.P., the Indus event, and the Van-
dal event. This is shown in Figure 6, the
modeled precipitation history for Kars.

Here however, the decline of precipita-
tion at 8000 B.P. is about 35%, a very impor-
tant change, and is combined with an equ-
ally large increase in evaporative stress as
modeled. The modeled pattern for Doguba-
yazit, although not shown here, is similar.
In both cases a truly significant impact on
the environment should be evident in the
field data, if the models are indeed correct.

Figure 5. Modeled Holocene precipitati-
on and evapo-transpiration history for Kars.

Regional Perspectives

There have now been enough indivi-
dual Turkish sites modeled (about 60 sta-
tions altogether) to begin to map the cli-
matic elements with a space resolution
of about 100 kilometers or so. The locati-
ons for which climatic histories have be-
en calculated are displayed in Figure 6.
With a few more months of effort one
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person with a personal computer could
increase the detail to produce signifi-
cantly finer resolution.

Even given the present coverage, a
number of important aspects of the past cli-
mates of Anatolia come to light when the
modeled precipitation data are presented
in the form of contour maps. Three examp-
les must suffice to illustrate the spatial pat-
terning of the past climate here. In Figure
7 the percent change in modeled mean an-
nual precipitation between 8200 and 7200
B.P. is presented. It may be observed in Fi-
gures 4 and 5 above that this was a period
of extreme change in precipitation regimes
in Anatolia. The modeled position of the
jetstream had shifted northward, thus subs-
tantially reducing the amount of winter ra-
infall in most of Anatolia. Figure 7 de-
monstrates, however, that the modeled re-
duction in precipitation was not uniform
nor continuous across the entire region
and in fact precipitation increased during
this period at several stations in the north-
west and along the coast in the extreme so-
uthwest. The lack of uniformity seen in
these models relates almost entirely to the
way in which regional geography and local
topography significantly influence the lo-
cal expression of large scale changes in at-
mospheric circulation. This influence is
among the most important reasons why it
is inappropriate to consider individual pa-
leoclimatic proxy records as representative
of conditions over wide geographical areas.

Figure 7. The percentage change in mo-
deled mean annual precipitation between
8200 and 7200 B.P. The contour interval is 5%.

Figure 8 presents the percentage diffe-
rence between modern observed mean an-
nual precipitation and that modeled for
1800 B.P. (i.e., roughly at the time of what we
have termed the "Vandal Event"). In this ca-
se the map suggests that conditions throug-
hout Anatolia were wetter at 1800 B.P. than
they are today but, once again, the differen-
ce is not uniform across the entire region.
The majority of the reduction to modern pre-

cipitation levels was accomplished by 500
A.D. in virtually all of the individual models
compiled to develop this contour map.

Figure 8. The percentage difference
between modeled mean annual precipita-
tion at 1800 B.P. (roughly at the time of the
"WVandal Event") and observed modern va-
lues. The map contour interval is 2%.

Figure 9. The percentage difference
between modeled mean annual precipita-
tion at 6000 B.P. and observed modern va-
lues. The map contour interval is 2%.

Third, the percentage difference bet-
ween modeled mean annual precipitation
at 6000 B.P. and observed modern levels is
seen in Figure 8. Once again the pattern
which emerges is one of regional differen-
ces within Anatolia as a whole. It may
further be noted that the differences port-
rayed in Figure 9 are not as significant as
those seen in Figure 7 but not much diffe-
rent from those seen in Figure 8. What
this suggests is that the temporal resoluti-
on of our paleoclimatic models and proxy
records is critical in determining whether
we will be able to detect periods of signifi-
cant climatic change and if so, whether
those changes will be accurately dated. It
is clear that the 3000 year intervals appli-
ed in most General Circulation Models do
not provide sufficient resolution.

Concluding Remarks

Macrophysical paleoclimatic mode-
ling (or "Archaeoclimatology") offers a
means of developing robust, site-specitic
estimates of paleoclimatic change with a
temporal resolution on human scales.
The hypotheses so generated can be tes-
ted with carefully analyzed field data and
then used in studies aimed at assessing
the role of environmental change during
specific periods of cultural dynamics.
These models are not seen by the authors
as an alternative to the analysis of paleoc-
limatic proxy records. Because it is ba-
sed on models of the past locations of ma-



jor circulation features, this approach is
viewed instead as a logical means of ex-
tending our knowledge of modern synop-
tic climatology back into the past.

This methodology has several dis-
tinct advantages. First, it is site-specific
by virtue of the manner in which the ob-
served seasonal distribution of precipita-
tion and other climatic elements are used
to calibrate the relationship between tho-
se elements and the seasonal locations of
major circulation features. This approach
thus takes into account the way in which
regional and local topography create uni-
que local responses to large scale clima-
tic changes. Particularly in mountainous
terrain, these responses are not always of
the same magnitude nor even of the same
sign at locations in relatively close proxi-
mity to one another.

Secondly, the past monthly distribu-
tions of several different climatic ele-
ments may be modeled, following essen-
tially the same methodology. In the abo-
ve descriptions of the modeled climates
of several interesting specific locations
in Anatolia (Yozgat, Konya, and Kars),
we have given examples of the importan-
ce of changes in evapo-transpiration con-
sidered in conjunction with precipitati-
on changes. We believe that a meaning-
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ful discussion of past environments as
they impacted the food supply must ine-
lude consideration of both components
of the water stress.

This paper represents the first time
that the results of a sufficiently large num-
ber of site-specific archaeoclimatic mo-
dels have been combined to produce a me-
aningful view of paleoclimatic change ac-
ross an area the size of Anatolia. This ge-
ographical coverage has the advantage of
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which have environmental elements.
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derstanding these periods is crucial to
understanding what role, if any, has been
played by a changing environment in the
shaping of cultures. This is nowhere more
important than in an area with the rich
cultural heritage of Anatolia.
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Anahtar Sorciklon Gordion, Cavre, Bilki Ortusdl, Ar

lgenk, Son Tung Gad

Gordion’'daki yerlesim dolgusundan ve yanmis binalardan elde edilen gecmis zamana ait
bitki kalintilar:, Son Tun¢ Cag'indan nispeten yakin zamanlara kadar bdlgenin orman
ortiisiinde ardi¢, mese ve gam agaglarimn hakim oldugunu gdstermistir. Boyle olmasina
ragmen, ormanlik alan azaldikca ormanin bilesimi de degismistir. Bu ddnemin baslarin-
da yakacal olarak beliren ardig agact, sonlarina dogru biyiik dlcilide yvok olur. Sadece
cnemli bir yap: malzemesi olaralk kullanim: siirer. Mese agacimn yakacalk olaralk kulla-
nimasi ise ters bir drnekleme gdsterir ve zaman icinde dnemi artar fakat bu bolgede ya-

p1 islerinde higbir zaman kullanilmamistir.

Plant macroremains represent only a
small portion of the plant materials that we-
re ever brought onto an ancient settlement,
yvet they can tell us more about plant use
and the environmental setting of ancient
settlements than virtually any other cate-
gory of archaeological material. Since the
remains come from plants that were used
in a cultural context, it is useful to think of
them as a special class of artifact rather
than as some naturally occurring phenome-
non. Archaeological provenience and the
condition of the plant material itself provi-
de clues to the ancient cultural context.
This information is then used in evaluating
the remains. For example, was a piece of

charcoal found inside a hearth or as part of
a fallen roof beam? Was a grain of barley fo-
und charred in a trash deposit with a wide
variety of other seeds or as one of many gra-
ins in a burnt storeroom, or as a minerali-
zed grain in a latrine deposit?

To understand an archaeobotanical as-
semblage, it is therefore important to consi-
der the nature of preservation: are the re-
mains charred, mineralized, dry, or water-
logged? Ordinarily on Near Eastern archa-
eological sites, most plant macroremains
are preserved by having been charred in an-
tiquity. Some plant materials, like those
used for fuel, are very likely to come into

*University of Ponnsylvanis Mussum, Musewm Applied Scionce Center for Avchaeology (MASCA). 10104, Philndelphia /U84
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contact with fire. Less commonly, vegetal
remains may be accidentally preserved—
from construction and furnishings, stored
food, or artifacts, Thus, an important questi-
on is, what cultural or natural processes co-
uld have preserved the material?

If botanical remains are charred, it can
be very informative to integrate the analy-
ses of the seeds and charcoal, because items
may have been burned together for the sa-
me purpose, namely fuel. A mixed fuel depo-
sit may contain wood, dung, and seeds from
dung or plant stalks used as fuel. Interpreta-
tions based on one type of material can be
checked against results based on the others.

Current research at the ancient city of
Gordion, in central Anatolia illusirates the-
se points. Gordion was the capital of the
Phrygian state, and it is one of few excava-
ted urban sites in central Turkey that date to
the late second and early first millennia B.C.
with no major gaps in occupation (Table 2).
It is known as the place where Alexander
cut the Gordian Knot; Herodotus mentions
it as the home of King Midas. We know very
little about how the city was supplied with
food and fuel, so charrred plant remains.

were collected as evidence of ancient
environment, land use, and pyrotechno-
logy. The interpretations presented here
are not final, because they are based on
work in progress. This means that the re-
sults of future research and excavation can
be used to verify and refine patterns that ha-
ve emerged so far, as well as test the
strength of the interpretations of ancient
environment and land use.

Environmental setting

Centuries of human influence on the
landscape make it hard to imagine the “na-
tural” vegetation in central Anatolia. Ava-
ilable moisture is the main limiting factor
for tree growth, and precipitation follows
altitude. At elevations below about 700 m
steppe vegetation prevails. Above 700 m,
scattered trees can grow in a steppe-forest

MILLER

formation, which, at higher elevations, can
be fairly dense.” Gordion itself is at the up-
per limit of the steppe, but a much wider
area around the site is virtually treeless to-
day, except along rivers and in watered gar-
dens. A little higher up, starting at about 10
km from the site, there is some scrub juni-
per (Juniperus) and oak (Quercus), and at
Mihaligeik, about 40 km away, at an eleva-
tion of about 1000 m, there is a pine (Pinus)
forest with an understory of oak and juni-
per (Table 1). Of the three dominant types,
pine is the only one that grows a fairly tall
and straight trunk (up to 30 m in some
parts of Turkey). Oak and juniper (a parti-
cularly slow-growing tree) would not reach
the height of pine, even under favorable
moisture conditions.’

The modern vegetation zones do not
correspond exactly to those of the past. For
example, in the pine and cak woodlands of
Turkey, “pine forests are easily transformed
into oak forests" because “the pines do not
recover from cutting but the oaks do rege-
nerate.” In fact, fuel-cutting and grazing,
rather than climate, account for the near to-
tal absence of juniper and oak steppe-forest
above 700 m.

Scanty as the modern arboreal vegeta-
tion is, it provides a baseline against which
one can test ideas about patterns of ancient
plant and land use. The deep stratigraphic
sequence at Gordion is particularly useful
for the study of the long-term effects of the
human presence in the region, though cli-
mate change cannot be completely ruled
out as a factor in how people exploited the
landscape.

Archaeological contexts of
Gordion plant remains

Substantial archaeoclogical work betwe-
en 1950 and 1973 revealed a deeply stratifi-
ed site that had deposits dating from the
Early Bronze Age to the Medieval period.”
The plant remains from these excavations
are primarily charred seed concentrations
and timbers from the Early Phrygian dest-
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ruction level in the Gordion City Mound
(ca. 700 B.C.), and from timbers and wooden
tomb furniture found in Phrygian burial
mounds in the area,

A stratigraphic sounding undertaken
in 1988 and 1989 established a sequence of
archaeological phases. The excavations
greatly expanded the amount and variety of
plant materials available for study.” The
charcoal analyzed so far consists of pieces
picked out by hand during excavation and
the seeds were extracted by flotation of soil
samples. The new materials come primarily
from ocecupation debris including pits in re-
sidential areas (Late Bronze Age, Early Iron
Age, Middle Phrygian, Medieval), pits con-
taining refuse from domestic as well as ma-
nufacturing activities (Late Phrygian), oc-
cupation debris (Hellenistic), and occupati-
on debris from an elite guarter (Early
Phrygian). Building material (wood charco-
al) from three burnt structures gives evi-
dence of timber use in Early Iron Age, Early
Phrygian and Hellenistic Gordion (Tables
3,4,5,6; fig. 1). Wood from the previously ex-
cavated Early Phrygian “Midas Tumulus”
tomb and its furnishings adds to the range
of excavated contexts.®

In summary, archaeobotanical rema-
ins come from three general context types:
structures, furnishings, and occupation
debris. The structures and furnishings pro-
vide material most like traditional archaeo-
logical artifact categories. In terms of bulk,
most of the wood and charcoal samples co-
me from burnt buildings on the City Mo-
und and the log cabin-like structure at the
bottom of the Midas Tumulus. The second
category, tomb furnishings, represents
small but high-status items made of wood.
The most widely distributed material, ho-
wever, consists of charcoal and seeds from
settlement debris."

Construction materials and
furniture

As with other artifacts, construction
timbers and furniture can be analyzed in
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terms of function, source material, distribu-
tion within the site, and ancient cultural sig-
nificance. Characteristics like length and
resistance to decay determine which woods
are most suitable for building. As building
timbers are fairly permanently installed and
may be reused in new construction, it may
be both necessary and worthwhile to bring
them from afar. Indeed, historical records
show that ancient peoples could and did
transport large timbers over great distan-
ces, and reuse of old timbers has been docu-
mented at Gordion itself.” Woods which
are rare or exotic may not have been equally
available to all members of a society.

Functional considerations seem to play
a major role in timber choice in the three
burnt buildings at Gordion (Table 3). For
example, the earliest burnt structure
("BEH") was a one-room mud, reed and po-
le structure, about 6.4 m wide, that dates to
the Early Iron Age." Postholes along its pe-
rimeter that supported reed bundles and
postholes towards the middle of the structu-
re that are filled with charcoal are generally
10-15 em in diameter. Juniper predomina-
tes in the charcoal from the building, so it
was probably the main structural wood. Ju-
niper, which would have grown closer to
Gordion than pine, seems well suited for
this building method, since only short tim-
bers were required. Furthermore, juniper is
highly resistant to decay and fairly soft and
easy to work.” The smaller quantities of pi-
ne, oak, poplar, and other wood types found
in structure BRH could come from other
structural material, furnishings, or fuel sto-
red in the room.

The second example is a stone structu-
re that dates to the Early Phrygian Destruc-
tion level, Terrace Building 2A is the antero-
om of one of eight almost identical attached
structures associated with the work area of
the Early Phrygian palace complex.” Most
of the charcoal comes from ceiling beams.
Some of the timbers are 20 cm and more in
diameter, and they spanned an open space
of at least 12 m. Nearly all the wood is pine,
a suitable choice in terms of length.



of many aspects of ancient agricultural
economies. Crop and other food remains
were a major focus of study even before flo-
tation revolutionized the study of archaeo-
botanical remains, and there is still a tre-
mendous amount to be learned. Indeed,
the Gordion seed remains from the
1988/1988 excavations include about fifte-
en virtually pure seed samples from the flo-
ors of burnt buildings, and the 1950-1973
excavations turned up even more. A less
common approach to archaeological seed
assemblages is one which tries to account
for the archaeological context of all the se-
ed remains, not just the crops and food.

Only rarely are archaeological depo-
sits simply the remains of cultural materi-
als abandoned in the midst of some acti-
vity. Rather, they represent the accumulati-
on of debris from a variety of ancient activi-
ties, ancient trash disposal, and post-depo-
sitional processes, so the context of use can
only be inferred indirectly. For example, a
broken pottery vessel in a trash pit is trash,
even if it had previously served as a conta-
iner. If one thinks about how people use
plants, and if the plant remains available
for study are those that were charred in the
past, it becomes clear that the charring it-
self suggests a possible context of use for
wood and seed remains, namely fuel.

In the Near East, traditional fuels are
wood and wood charcoal, brush, and
dung. The first two are generally prefer-
red. Remnants of both burned brush and
dung have been found on some archaeolo-
gical sites. For example, a shrub charcoal
(Chenopodiaceae) was the most common
wood type at Tell es-Sweyhat, on the Syri-
an steppe.” Charred animal dung has be-
en found at Ali Kosh,” Can Hasan,” and
many other sites, though not everyone ag-
rees that the dung had been burned as fu-
el. Brush and dung sometimes contain se-
eds that persist in the archaeobotanical
record,” so charred seeds obtained by flo-
tation can provide another line of eviden-
ce for assessing the impact of fuel explo-
itation on the environment,
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The argument that charred seeds
might have originated in dung fuel was
first developed in the analysis of the archa-
eobotanical assemblage at Malyan, a third
millennium B.C. city in southern Iran.®
There, a shift in the proportions of different
charcoal types, most notably a decline in ju-
niper and an increase in oak, suggested an
increasing radius of fuel procurement bet-
ween the beginning and end of the third
millennium B.C.; oak grew further from the
site than many of the other identified types.
A ten-fold increase in the proportion of se-
ed remains (by weight) relative to charcoal
weight (and a four-fold increase in the num-
ber of seeds of wild plants relative to char-
coal weight) was attributed to dung, an al-
ternative fuel that became economical as
trees close to the site were cut down.

The juniper decline and ocak increase
at Gordion would seem parallel to the situ-
ation just described. As the Sakarya basin
is fairly dry, with an annual precipitation of
about 350 mm,™ it might not take much to
put stress on wood resources around Gordi-
on by fuel-cutting, grazing, and other activi-
ties. If wood were to become scarce, one
might expect alternative fuels like dung
and brush to become more popular.

To compare materials most likely to
share context of use, flotation samples
from the burnt buildings were not included
in the analysis because charred constructi-
on debris dominated those samples. The re-
maining samples contain charred material
which probably was burned intentionally.
This analysis therefore presumes that most
of the seeds in the flotation samples origi-
nated in non-tree fuel sources. As a rough
measure of patterns of fuel use, therefore,
three related but slightly different indica-
tors of the importance of these presumed
non-tree fuel sources were calculated:

1) Seed: charcoal ratio (fig. 2). Culti-
gens, primarily wheat and barley, account
for the bulk of seed weight in the flotation
samples. As at Malyan, these seeds might
represent the remains of animal fodder in-



Interpreting Ancient Environment

corporated into dung, so the seed:charcoal
ratio lets one approximate the relative im-
portance of dung and wood as fuel. Since
the cultigens are usually fairly large and re-
cognizable in fragmentary form, I use the
weight (in grams) of the seeds and charcoal
fragments larger than 2 mm.

2) Wild seed: charcoal (fig. 3). Wild
plants not collected for human food aceco-
unt for most of the seeds, and the number of
wild seeds relative to charcoal would be
another comparison between dung and wo-
od as fuel. Weed seed count is most approp-
riate for the numerator, because most weed
seeds are very small and are not identifiab-
le in fragmentary form.

3) Frequency of anti-pastoral types
(fig. 4). Plants that are avoided by animals
(in this case, wild rue [Peganum harmala]
and camel thorn [Alhagi camelorum]) are
less likely to have originated in dung fuel.
According to a Yassihdyiik farmer,” herbi-
vores will eat them in dried form, but the ca-
mel thorn and wild rue seeds could be the
remains of brush fuel. Since these two
types are not very numerous, the most app-
ropriate measure of their abundance is ba-
sed on frequency (the percentage of samp-
les in each pericd containing a given type).

The wvalues of these measures are
highly correlated, though changes through
time do not follow a simple progression.
Cultigens, wild plants in general, and anti-
pastoral species occur early and late in the
stratigraphic sequence, with a low point in
the Early Phrygian deposits. As indicated
above, the underlying factor influencing
this distribution could be patterns of fuel
consumption—the burning of dung and
brush relative to wood.

The Gordion seed analysis informs the
interpretation of the charcoal assemblage
by providing a way to assess the alternatives
to wood fuel. If wood were to become scarce,
one might expect alternative fuels like dung
and brush to become more popular. The per-
sistence in all periods of major components
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of the climax steppe-forest, namely pine and
pak, and relatively low levels of secondary
wood types even into the later periods sug-
gested that wood continued to be available
for fuel into Medieval times. If this interpre-
tation is valid, one would expect measures
of alternative fuels to remain relatively stab-
le. On the other hand, if people had irrevo-
cably depleted local wood sources, one wo-
uld expect to see the indicators of alternati-
ve fuel use showing an increase. What we
see is some charcoal evidence for stress on
wood resources by the Late Phrygian: the
decline in juniper, increase in the indica-
tors of secondary and riverine trees, and the
suggestion that pine beams were smaller in
the Hellenistic building than in the Early
Phrygian one. The fact that the seed indices
are higher in the latter half of the archaeolo-
gical sequence, but only slightly, supports
this interpretation. Namely, trees, even if wi-
dely spaced, continued to be economically
significant elements of the landscape, despi-
te some reduction in tree cover over time.
The virtual absence of trees that today cha-
racterizes the plains around Gordion post-
dates the Medieval period.

Social implications of access to
wood resources

Fuel analysis can also refine aspects of
the analysis of building materials. The as-
sumptions underlying the fuel analysis are
that (1) wood fuel is generally preferred
over dung and brush, (2) transport cost wo-
uld make pine a relatively expensive fuel at
Gordion, and (3) pine would not become
economical until wood sources closer to ho-
me were depleted. Therefore, if transport-
based economic considerations prevail and
pine is the most abundant wood in the
samples, non-wood fuels like dung would
become more common because they would
be cheaper. So at Gordion, we might expect
high pine levels to be associated with high
alternative fuel indices.”™ If, on the other
hand, high pine levels are associated with
low alternative fuel indices, the assumpti-
ons about transport considerations do not
hold, and other explanations can be sought.
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In fact, the Early Phrygian fuel rema-
ins do not seem to reflect the expectations
based on the simple transport cost model
of fuel use-pine is common, but evidence
for dung or brush fuel is slim. If this pat-
tern is confirmed after more material is
analyzed, cultural and climatic explanati-
ons for the anomalously high pine propor-
tions could be tested. For example, the
highest levels of pine occur in the pre-
Destruction levels of the Early Phrygian
period, from deposits associated with elite
gquarter residential architecture.® The
high pine levels might therefore reflect
those high status residents’ access to high
quality fuel. Or, if the Early Phrygian peri-
od was a time when wealth was broadly
distributed in a politically centralized po-
lity, a strong division of labor and market
forces or state-organized labor may have
made charcoal manufacture a viable occu-
pation and the pine forest a viable fuel so-
urce.™ Finally, given the present lack of
evidence one way or another, elimate ame-
lioration cannot be ruled out entirely.

Conclusions

The Gordion charcoal anlysis sug-
gests that juniper, cak and pine dominated
the woody vegetation in the region from
the Late Bronze age to relatively recent ti-
mes. Even so, the composition of the wood-
land changed as the wooded area diminis-
hed. Juniper, which dominates as a fuel at
the beginning of the sequence, largely di-
sappears by the end. It lasts longer as an
important construction material. Oak used
as fuel shows the reverse pattern, rising in
importance over time, but it was never
used in this area for constuction.

The interpretations presented above
are consistent with the available data, but
the amount of material analyzed to date is
not that great. It is not easy to know how
much material one needs to analyze in or-
der to reach firm conclusions. Much of
archaeobotanical analysis depends on re-
cognizing patterns in the distribution of
plant remains and interpreting them.™
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Patterning based on a small collection of
material will usually not be very stable. If
analyzing one or a few more samples will
drastically alter the trends one has obser-
ved, it is a good idea to keep working.™
The analysis of the Gordion plant materi-
als is not yet complete, and there is a good
chance that some of the patterns I have
identified will not hold up as more samp-
les are analyzed. I have tried to demonst-
rate a worthwhile approach to the analysis
of charred macroremains, one that uses
archaeological context and charred seed
and wood assemblages to reach a broader
understanding of ancient society.

End Note on quantifying
the charcoal

Many factors produce an archaeobota-
nical assemblage, even if cultural patter-
ning narrowly determined how plants we-
re used and disposed of in antiguity. The
variety of plants used, what is preserved,
the location of excavation squares and in-
terpretation of the archaeological depo-
sits from which flotation samples are ta-
ken are all variables that affect the compo-
sition of an archaeobotanical assemblage.
It is important to look at enough material
(in terms of number and size of samples)
so that the unavoidable ambiguity of the
archaeological interpretation will not
mask whatever real patterning may have
survived in the archaeological record.

The security of the charcoal interpre-
tation rests on a number of assumptions.
First, even if the functional assignment of
any one sample to fuel or construction is
wrong, errors will be insignificant if the
number of samples analyzed is large eno-
ugh. With regard to fuel residues, I presu-
me that quantities of the various taxa ref-
lect availability in the local vegetation, in
general terms.

Charcoal gquantities are based on the
weight of charcoal greater than 2 mm, as
well as the proportion (by weight) of the
sample that was analyzed and the number
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of pieces examined. Charcoal counts and
weights tend to be correlated,” even tho-
ugh wood density varies between types.
For example, ocak is very dense, pine is
not, and juniper is in between; analysis by
weight would therefore tend to over-repre-
sent oak, and analysis by volume would
overrepresent pine. Volume is not a prac-
tical measure for these samples, many of
which consist of one or two small pieces
of charcoal.

Especially in Terrace Building 24, it
was not practical to collect every piece.
Since structural elements are basically
just very large, though broken, artifacts, it
is not reasonable to compare them by eit-
her counts or weights. Therefore, 1 just
use frequency in the analysis by YH phase
(Table 3). Mass is more directly related to
ancient fuel use than number of pieces,
and is used in the analysis of the fuel re-
mains (Table 8).

In calculating the summary chart of
fuel (Table 6, Fig. 1), each sample was we-
ighted by size (grams). That is, the sum-
mary chart presumes that the examined
charcoal in any one sample is representa-
tive of the total in that sample. Since an at-
tempt was made to collect all charcoal

NOTLAR

1- A version of this paper was presented at the symposium,
“Argqueologia medicnmbiental a traves de los macrorestos vo-
goetales,” Novembaer 7-8, 1991, madrid, and was distributed in a
1992 collection of symposium papers.

2. Major excavations at Gordion and nearby burial mounds were
carried out by a University of Pennsylvania team under the direc-
tion of Hodney Young between 1950 and 1973, who reported re-
sults in various places (see K. Devries, 18580, RS, Young, 1876).
Since 1988, the Godion Project has been directed by G K. Sams:
excavation sponsored by the University of Pennsylvania under the
direction of Mary M. Voight have provided most of the plant rema-
ins discussed n this paper ( G. K. Sams, M.M. Voight, 1988;19390).
3- M. Zohary, 1973

4- P. Davies, 1065-1982

5 S. Bottema, h. Woldring, 1984, 139
6 R.5. Young, 1975
7- MLM. Voight, 1994; 1996

- H. Kayacik, B, Aytujr, 1968; B. Aytug, 1998

- See and note concerning measures of assessing charcoal
gquantities,

10-P.I. Kunihalm, 197748

11- M.M. Voight, 1984,269

12- See A. J. Panshin, C. do Zeeuw, 1970

13- R.5. Young, 1976, M.M. Voight, 1994272273

14- H. Kayacik. B, Aytug, 1968

om

that was noticed during excavation, I have
decided to treat the major time periods as
the analytical units; that is, for each peri-
od I added the weighted totals of the samp-
les together and divided by the total we-
ight of charcoal retrieved to calculate the
percent of different types by period.

The frequencies (Table 4) and amo-
unts of charcoal in occupation debris
(Table 6) show similar, though not identi-
cal trends. A comparison between the fre-
guency (Table 3) and amount (Table 5) of
charcoal from the burnt structures shows
very little difference. Juniper, pine and
oak are found in the Early Iron age struc-
ture, and pine predominates in the two la-
ter structures.
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dowment for the Humanities, an indepen-
dent federal agency. Excavation and
analysis from 1988 to 1992 was funded by
National Endowment for the Humanities,
the National Geographic Society, the Ame-
rican Philosophical Society, and generous
private donors.

15 P. Davis, 1965

18- P. Davis, 1982

17- B. Aytuf, 1998

18- 5, Bottema, h, Woldring, 1984

19- §. Boltema, h. Woldring, 1980

20- G.K. Sams, M.M. Voight, 1980

21- C.M. Hide, 1990

22- H. Helbaek, 1968

23- D.H. French, 1972

24- See N.F. Miller, T.L. Smart, 1984

25- N.F. Miller, 1982

26- This fligure refers to annual Presipitation at Polath repor-
ted in the Meteorolaji Bilteni, 1974.368

27- E. Bekler, personal communication

28- | mesure pine by its proportion (by weight) relative to ot-
her charcoal types, and alternative non-wood fuels by the vari-
ous seed indices (seed: chacoal, weed seed: chacoal, and ubij-
gqity of anti-pastoral types),
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Latin Turkish English
Alhagi deve dikeni camelthorn
Buxus simsir boxwood
Cedrus libani Toros sediri Lebanon ceder
Chenopodiaceae ispanakgiller goosefoot family
Crataegus alig hawthorn
Juniperus ardig juniper
Pinus cam pine
Quercus mese oak
Peganum harmala tzerlik wild rue
FPopulus kavak poplar
Salix sogut willow
Tamarix igin tamarisk
Table 1: Plants mentioned in text
YHSS Approximate Cultural
Period

AD 1000

1 Medieval
AD 500

2 Roman?
AD/BC

3 Hellenistic

4 Late Phrygian
500 BC 5 Middle Phrygian

6 Early Phrygian
1000 BC 7 Early Iron Age

8,9 Late Bronze Age
1500 BC 10 Middle Bronze Age

* The modern name of Gordion is Yassihiyi(k, abbreviated ¥H; “YHSS" refers 1o the Gordion stratigraphic sequence.

Table 2: Gordion Stratigraphic Sequence*

BRH
Structure

Y¥H Phase 7

# samples 21

# pcs exam'd (total) 169

Oak 14

Pine 48

Juniper 76

Conifer 5

Terrace
Bldg 2A

"Abandoned
Village"

3
21

140 202

52
95
0
0

Table 3: Frequency of charcoal from Gordion burnt structures (% of samples containing a particular type)
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Late Early Phrygian Helle- Medi-

Bronze Iron Early Mid Late nistic eval
¥H Phase 8/9 7 6 5 4 3 1
# samples 9 38 18 8 78 33 13
# pcs exam'd 50 162 110 52 528 232 69
Oak 11 36 28 87 B4 76 46
Pine 33 83 94 37 B3 55 85
Juniper 89 32 39 12 36 15 8
Conifer 0 1 1 0 10 3

Table 4: Frequency of fuel remains from Gordion samples (% of samples containing a particular type)

Early Iron Early Phrygian Hellenistic
BRH Structure  Terrace "Abandoned
Building 2A Village"
YH Phase ¥ 6 3
Tot. wi.(g) 374 6206 798
Oak 5 1 11
Pine 20 99 B9
Juniper 64 0 0
Conifer + 0 0
Other wood 10 0 +
® +: present in trace amount
Table 5: Charcoal from Gordion burnt structures (% by weight)®

Late Early Phrygian Helle- Medi-

Bronze Iron Early Mid Late nistic eval
Y¥H Phase 8/9 7 6 5 4 3 1
YH Phase 8 7 6B 5 4 3 1
Tot. wt.(g) 120 351 50 171 429 182 30
oak 3 13 15 72 52 75 36
pine 34 14 66 24 23 13 42
juniper/conifer” 61 72 17 0 11 2 1
other woods 2 1 2 4 14 10 21

* Most "conifer” is probably juniper,

Table 6: Fuel remains from Gordion (% by weight)
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Figure 1: Major wood fuel types from Gordion
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Medieval
Hellenistic

Late Phrygian
Middle Phrygian
Early Phrygicn
Early Iron

Late Bronze

L ]
0 0.1 0.2 0.3
Seed: Charcoal by weight

MNurmber of saomples exomined: Late Bronze (17): Early Iron (42 Early Phrygian (33 Middle Phrygicon (8); Late
Phrygian (31): Hellenistic (19; Mediewval (73

Figure 2: Proportion of seeds to charcoal

Medieval
Hellenistic

Late Phrygian
Middle Phrygian
Early Phrygicn
Early Iron

Late Bronze

] I T 1 I 1
0 20 40 60 80 100
Weed seed count per gram of charcoal

Murnber of somples examined: Late Bronze (17); Early Iron (42); Early Phrygian (3); Micdie Phrygion (8)! Late
Phnygian (31); Hellenistic (19 Mediewval (7)

Figure 3: Proportion of wild seeds to charcoal
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insanin Evrim Siireci ve
En Eski Kiiltiirleri

The Evolution of Man and
His Farliest Cultures

Giiven ARSEBUK*

Anahitor Séecoklar Evrim, Floganl, Mome evecis. Homo aecriderioienss (Neanderal), Ao sgeves, Hominkd, Poleollic, Pleistosen. Tas alet
Keywaoids: Evolution, Phagyny, Homo eracius, Hormo ndcrciesicianss (Meanderthal), Homo sapvans, Hominid, Poleclithcs. Plaistocona, Stone ook,

Philogynetically, man is a member of the zoological order Primates. In spite of the fact
that different fossil forms had existed in the past, today he is represented only with a
single species- Homo sapiens. Contrary to all the other living organisms, man's evoluti-
on was not only biological but also cultural. Aceording to the author, man’s evolution
proper starts with Ardipithecus ramidus about 4.500.000 million years B.P. and going
through a number of evolutionary phases, reaches its present stage (Homo sapiens sa-
piens) some 50/40.000 years ago. His earliest cultural remains so far discovered, Oldo-
wan tools, go back to some 2.500.000 years ago. As of today, the cradle of mankind seems
to be Africa but first with Homo erectus to occupy the rest of the Old World (i.e. Asia and
Europe), later Homo sapiens sapiens had inhabited the continents of Australia, Ameri-
cas and the rest of the world. Starting with the Lower Paleolithic (about 400.000 years
ago as recently evidenced at the cave of Yarimburgaz), all the major phases of Paleolit-
hies are represented in Turkey.

“Insan” adi verilen canli Memeli'ler Genetik yapilan, karsilagstirmali ana-

simifinin, Primat'lar taliminin, insansi-
lar (Anthropoidea) alt takimim olusturan
cesitli liyelerinden yalmizca biridir. Geg-
miste farkl fosil tirlerinin yagsamis ol-
masina karsin giinimiizde tek bir tiir ile,
bugiin diinyada yasayan biitlin insanla-
rin dahil oldugu Homo sapiens sapiens
turi ile, temsil edilir.

tomileri ve davranis bigimleri konularin-
da gerceklestirilen ¢alismalar, insan ile
Afrika kékenli insansi maymungiller
(Pongid'ler) arasinda yalin bir iliskinin
bulunduguna isaret etmektedir. Bu konu-
daki son veriler, daha sonraki dénemler-
de insanin olusmasina neden olacak olan
biyvolojik dalin Pongid'lerle birlikte olus-

* Istanbul Universitesi, Edeblyat Fakiltosi. Prehistorya Anabilim Dalr Beyaeat 34458 IstanbulfTickiye



turdugu gévdeden yaklasik 8 ile 6 milyon
yil kadar onceleri ayrnlmaya basladigim
ve bu ayirimin gerceklesmesinden itiba-
ren de her dalin evrimini ayr ayr ve ken-
di yéniinde siirdiirmekte oldugunu gis-
termektedir. Iste bu nedenle de, giinii-
miizde bilimsel anlamda insan evrimi ko-
nu edildiginde zaman olarak en azindan 5
milyon yili askin bir silirecten s6z edildigi
unutulmamalidir (Sekil 4).

Bu asamada lizerinde énemle durul-
mas1 ve ¢ok agik bir sekilde de vurgulan-
mas1 gereken husus, “insan (Hominid)
ile insans1 maymungiller (Pongid) ara-
sinda biyolojik anlamda kékensel bir
iliski vardir” demenin bu iki Primat cin-
si arasinda bir ata-torun iliskisinin oldu-
gu ve insanlarin zaman icinde maymun-
lardan tiiredigi, onlardan evrimlestigi
veya gelistigi anlamina hic¢ bir sekilde
gelmedigidir.

Bu yalmizea, bir yandan insan ve di-
ger yandan ise insans1 maymungiller bi-
yolojik olarak ayni kdkten evrimlesmis-
ler, yollar1 ayrildiktan sonra da bu iki
cinsin her biri (yani bir yandan insanlar,
diger yandan ise insansi maymungiller)
evrimsel c¢izgilerini ayrn ayr1 ve kendi
yoanlerinde silirdiirmiistiir, demeltir. Al-
timin ¢izilmesi gereken hususlardan bi-
ri, bugiin soylan tlikenmis olan fosil ata-
larimizin ¢agdas insansi maymunlar ile
glinlimiiz insam arasinda bir yerde bu-
lunmadiklarn ve tabii béyle bir ara asa-
manin iirini de olmadiklaridir. Bu bag-
lamda, gelecekte de hig¢ bir insans:1 may-
munun (Pongid'in) evrimlesmek suretiy-
le insana dénilismeyecefi, listelik evrim
kurallar: geregi bunun tam tersinin ola-
cagl, yani bu iki cinsten her biri zaman
iginde kendi yonilinde daha da tzellese-
ceginden aralarindaki meveut makasin
artaca@l da séylenebilir. Yukarda degi-
nilen gériislerin tersini savunmalk, may-
mun ile insan arasinda bir déneciil-ardil
iliskisinin oldugunu séylemek maksatl
ve acik bir bilimsel saptirma olur, tabii
aynm zamanda evrimsel gerceklerle de
biitiintiyle ters diiser.

ARSEBUK

Insanmin soydaslan olan Pongid'ler-
den bir yandan karmasik bir yapiya sa-
hip ve bedenlerine oranla daha biiyiicek
bir beyin, dogal olarak dért ayak tizerin-
de degil de iki ayak lizerinde ve dik ola-
rak ylriime, digerleri ile aym boyda olan
képek disleri, yass1 bir yliz yapisi1 ve ben-
zeri biyofiziksel 6zellikler, diger yandan
ise soyutlama yetenegi, alet yapimi, ko-
nusma, tinsel dgelerin de bulundugu bir
diinya, besiyi paylasma gibi kiiltiirel 6ge-
lerle de ayrildigi, biitiin bunlarin dogal
sonucu olarak da kendisine dzgii “insan-
giller” (Hominidae) adli bir zoolojik fa-
milya olusturdugu gorilmektedir.

Insan (Hominid) evriminin en belir-
gin veya temel Gzelligi, bu tiiriin baska
hi¢ bir canhida rastlanilmayan bir yénti-
niin bulunmasi, yani tiim gecmisi siire-
since insanin gelisim ve yasamm (diger
canl tlirlerin ortak paydasini olusturan)
yvalnizea biyolojik dzelliklerin degil, bun-
lara ek olarak kiiltlirel 6gelerin de etkile-
mesi ve hatta ydnlendirmesidir. insan
evriminin Pleistosen boyunca karsilasi-
lan kiiltiirel asamalarina ileride deginile-
cektir. Yalnizea insana ézgi olan bu du-
rum nedeniyle, bu tiiriin evrim siireci di-
ger tim canhlardan farkhh bir bicimde
yalmzea biyolojik degil, hem biyolojik ve
hem kiiltiirel, yani *biyokiltiirel’ olarak
gelismis ve devam etmistir.

Insanmin kiiltiirel égelerinin onun bi-
yolojik degisimlerine olan katkis: (ve/ve-
ya bunun tam tersi), bu canlinin evrim
slirecinde karsilikh bir etki-tepki iliskisi
icinde olmus, bunun dogal sonucu ola-
rak da bu tilirlin evrimi diger tiim canhla-
rinkinden farkh ve kendine dzgii bir geli-
sim ¢izgisi izlemistir. insan konu edildi-
ginde biyolojik evrim (diger canhlarda
da oldugu gibi) kusaklar arasindaki ge-
netik devamhilig DNA genleri vasitasiyle
sagZlarken, yalnizea insana 6zgii olan kiil-
tirel evrim ise aym seyi bireyin yasama
boyunca elde ettigi deneyim ve toplu bil-
ginin bir kusaktan digerine aktarlmasi
suretiyle gerceklestirir. Baska bir deyis-
le, biyolojik evrim dogal, kiiltiirel evrim
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ise edinseldir. DNA molekiilleri ile birey-
den bireye nakledilen biyolojik dzellikler
o kisinin olusumunda tek bir defada, yal-
mzea dollenme asamasinda yer almasina
ragmen, edinme olgusunun sonucu olan
kiiltiirel égeler kisinin tim yasami bo-
yunca devam eder; zaman icinde toplum
tarafindan gelecek kusaklara da aktari-
lir, Yalmizea bizlere dzgii olan ve tiirimii-
ziin evrimsel gelisiminin temel ozelligini
olusturan bu iki yénli olaya 'gen/kiiltiir
birliktelik evrimi’ adi verildigi de olur,

insan filogenisi (evrim agaci) ince-
lendiginde, giintimiizde bu konuda iki te-
mel bilimsel varsayimin tartisildigl go-
riilmektedir. Bunlardan biri insan evri-
minin zaman ekseni boyunca diiz bir ¢iz-
gi izledigini dngdren ‘basamak varsayi-
m1’ (Sekil 1), digeri ise evrim olgusunun
birkag farklh koldan gelistigini savunan
‘dalbudak varsayimi'dir (Sekil 2). Bu gi-
riislerden d&zellikle ikineisinin, ‘dalbu-
dak varsayimi'min, her giin sayisi artan
yveni fosil belgelerin ortaya cgikmas: ile
sik s1k bicim degistirdigini hatirlatmada
yarar vardir,

Sekil 1'de dzetlenen basamak varsa-
yimi, insan evriminin en eski dénemle-
rinden son asamasina, yani Homo sapi-
ens sapiens'e kadar olan siirecin tipki
bir merdivenin birbirini izleyen basa-
maklan gibi devam ettigini, baska bir
deyisle evrimin diiz bir gizgi sirdiirdii-
gliniti varsaymaltadir. Sekil 2'deki dal-
budak varsayiumi ise insan evriminin diiz
bir ¢izgi izlemedigini, zaman i¢inde orta-
ya farkl tiirlerin ¢iktigini, bunlardan ba-
zilarinin kéklerinin kuruyarak yok oldu-
gunu, bazilarinin ise degismek suretiyle
devam ettigini ve ¢ok karmasik bir geli-
sim sergileyerek bugilinkii Homo sapi-
ens sapiens asamasina ulastifinm éngdér-
mektedir.

Hominid’ler arasinda karsilasilan
anatomik dzelliklerin ortak payda ola-
rak alindig ve bu dzelliklerden hareket
etmek suretiyle de farkh fosil insan tur-
leri arasindaki olas: filogenik iliskile-
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rin dnerildigi bir kladogram da sekil
3'de dzetlenmistir.

Evrim sonuecu insann diinyada ilk
defa nerede olustugu sorusuna verilebi-
lecek giincel yamit, biiyiik bir olasihikla
‘Afrika’ lntas: olacaktir. Ulasilan bu yar-
einin temelinde, simdiye kadar fosil bul-
gu agisindan Afrika disinda hic bir yer-
de Ardipithecus ve (hatta gercek anlami
ile) Australopithecus tiirii 6rnege rastla-
nilmanmis olmas: yatar. Ayrica, insan ev-
rimi ile ilgili olarak son zamanlarin il-
ging ve goézde yaklasimi olan molekiiler
biyoloji galismalar da bu gériigti buti-
niiyle destekler niteliktedir. Gercekles-
tirilen biyokimyasal ¢alismalar, bir yan-
dan insan (Hominid), diger yandan ise
Afrika’da yasayan goril ve sempanze gi-
bi insans1 maymunlar (Pongid) arasinda
cok yakin bir biyolojik iliskinin bulun-
duguna isaret etmektedir (Sekil 4). Bu
calismalar, insan ile onun en yakin soy-
das1 olan sempanzenin evrimsel kikle-
rinin yaklasik 6.000.000 y1l kadar dnce
ayrildigina, bu ayimmin Afrika kitasin-
da yer almis olduguna, ancak bundan
boéyle her iki dalin evrimini kendi yo-
niinde (sempanzelerin yalmzea Afri-
ka'da, insamn ise ilkonce Afrika’da,
sonra Asya ve Avrupa'da, daha sonra ise
diinyanin her yerine yayilarak) stirdiir-
diigiine isaret etmektedir.

ister ‘basamak’, isterse ‘dalbudak’
varsayiumi éngoriilstin, “insan” evrimi-
nin paleontolojik anlamda hangi agama-
dan itibaren baslatilmasi gerektigi ko-
nusunda, ginumiizde onceligi Ardipit-
hecus ramidus almaktadir (White wve
bsk. 1994). Ardipithecus, Latince “yerde
yasayan gercek maymun", ramidus ise o
yorede konusulan Etiyopia lehgesinde
“kik” anlamina gelmektedir. Bu canl-
min adinda “koék” sézeligliniin bulunma-
simin nedeni, bu cinsin insanhgin (sim-
dilik/ bugiin i¢in) “kékiini"” olusturdu-
gunun dngoriilmesidir. Ancak, bu tire
ait ele gecen fosil belgeler heniiz biiti-
niiyle yeterli degildir; listelik buluntula-
rin timi ayrntili bir bicimde de yayin-
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munu bedensel ve biyolojik olarak degil,
olusturdugu aletler sayesinde gercekles-
tirmesidir. Bunun dogal sonucu olarak
da, gene diger canlilarin aksine, insanin
diinya ilizerinde belirli ve simirh yasam
alanlar yoktur, her ekolojik ortamda ya-
sayabilme gizilglicline sahiptir. Bu bag-
lamda da aleti, dogada yasayan tim can-
lilar icinde yalnizca insana dzgil olan, in-
san tarafindan istenildiginde kullanilan
ve istenildiginde ise birakilan beden di-
g1 organlar olarak algilamak mimkiin-
diir. Tamimlanan anlamda aletin ilkeli
veya geliskini olmaz, ¢linkii Giliney Ame-
rika'nin Yagmur Ormanlari’nda yasayan
yerlilerin dallarn kirarak yaptiklar: miz-
raklar ne denli aletse, giintimiiziin en ge-
liskin bilgisayar: da o kadar bir alettir;
¢linkii bu her iki u¢ drneginde ham mad-
desi/maddeleri dogada mevcuttur, her
ikisi de insan tarafindan su veya bu se-
kilde degistirilmek suretiyle olusturul-
mus lriinlerdir ve gene her ikisinin de
olusturulma amaci insanmn doga ile olan
miicadelesini kolaylastirmalk, onu doga-
va kars: daha basarili kalmaltir,

Homosantrik bir yaklasimla da olsa,
kamimea bu agamada deginilmesi gerek-
li hususlardan biri de, son zamanlarda
baz1 gevrelerce alet olusturmanin yalniz-
ca insana 6zgii bir sey olmadig (Goodall
1986), bu arada baz baska canh tiirleri-
nin, drnegin sempanzelerin de (Pan
troglodytes) pekild alet yaptiklarinin is-
rarla vurgulanmasidir. Bu gériigi savu-
nanlar, yargilarini destekleyici kanit
olarak baz sempanze tiirlerinin agag ko-
vuklarina biriken yagmur suyunu dallar-
dan kopardiklar yapraklar siinger gibi
kullanarak emmelerini, termit yuvalar:-
na ince dallar olta gibi sokarak onlara
tutunan karincalan tek tek yakalamala-
rn1 veya disleri ile Kiramadiklar ba=z
kabuklu yemisleri tasla parcalamak su-
retivle ayikladiklarin: drnek olarak gds-
terirler. Ancak gdzden kacirilmamas:
gereken hususlarin basinda, verilen bu
drneklerin niceliksel olarak ¢ok az, nite-
lik bakimindan da c¢ok basit seyler ol-
duklarndir. Ayrica, sempanzelerce ger-
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ceklestirilen bu tiir islerin (kovuktaki
suyu emmek, yuvadaki karineay yakala-
malk, eldeki yemigin kabugunu kirmak
gibi) hemen halledilmesi gereken, o an
icin kars: karsiya olduklar: sorunlan
olugturmalandir. Bunlarin gelecege yo-
nelik seyler olmadiklar, bu bakimdan
da soyut diisiineceyi yansitmadiklar
dgzellikle vurgulanmalidir. Gergek an-
lamda alet yapmak yalnizea insana 6zgii
dnemli ve karmasik bir olaydir; bu tiir
bir olguyu sempanzelerle bagdastirmalk
ve dolaysiyle onlarla insan aym tekno-
kiiltiirel kefeye koymanin ya sempanze-
leri asir yiiceltmek, ya da insani gerek-
gsiz yere kiiciiltmekten 6te fazla bir an-
lam tasimadigr kamsindayiz, Ayrica in-
san evrimi diger tiim canhlarda oldugu
gibi yalmzca bedensel vefveya genetik
degisimlerden de ibaret degildir, insan-
daki somatik farkhilasmalar zaman igin-
de tutumsal baskalasimlari da birlikte
getirir. Insanin bu tutumsal baskalas:-
minin, baska bir deyisle ise kiiltiirtiniin,
kanmitlarina ait en eski verileri yalnizca
giniimiize ulasan maddesel Kkiiltiir
tirtinleriyvle saptamak miimkin oldugu-
na gire bu konuda elimizde ne tiir veri
mevcuttur? Yamtlamamiz gereken
dnemli sorulardan biri de iste budur.

insan elinden ¢cikma giintimiize ula-
san en eski veriler fosil insanlarca olus-
turulan tas aletlerdir ve bunlar Pleisto-
sen arkeolojisi kapsami icinde ele ali-
mr. Giiniimiuz FPleistosen arkeolojisinin
veya (lilkemizde daha yaygin olarak kul-
lanilan tamimla) Paleolitik Cag arkeolo-
jisinin temel amaci, zaman ekseni bo-
yunca karsilasilan fosil insanlarin mor-
folojik baskalasimlan ile clusturduklar
maddesel kiiltiirlerin teknolojik degi-
simleri arasindaki olas: neden ve iliski-
leri saptamaktir. Bir genellemeye gidile-
cek olursa, Paleolitik Cag insanmin giint-
miize ulasabilen en eski maddesel kiil-
tiirlerini olusturulmasiyla, baska bir de-
yvisle en eski tas aletlerini yvapmasiyla
(bugiinkii bilgilerimize gdre) yaklasik
2.500.000 w11 kadar énceleri baslar ve ge-
ne yaklasik 12.000 y1l 6nceleri de 1V. Za-



Insanin Evrim Stireci

man'in ilk béliimi olan Pleistosen'in bi-
timi, yani i¢inde yasadigimiz ddnem
olan Holosen'in baslamasiyla da sona
erer. Prehistoryacilar, teknokiiltiirel ge-
lisimi temel alarak Paleolitik Cag"1 ken-
di iginde Alt-Orta ve Ust olmak tizere li¢
béliime ayirir ve bu basamaklar cerceve-
sinde incelerler.

Insan adi verilen canlinin en eski tas
aletlerini yapmaya baslamadan dnce is-
lenip, bigimlendirilmesi tasa kiyasla cok
daha kolay olan tahta ve/veya kemik tiirii
organik malzemelerden wyararlanarak
alet olusturmus olmasi akla yakin gel-
mektedir. Ancak insanin bu olas: ilk alet-
lerinin yapildiga varsayilan ham madde-
lerin zamana kars: hi¢ de dayanikh ol-
mamalar: nedeniyle bir siire sonra ¢tirii-
diikleri, yokolduklan ve bu nedenle de
guniimiize kadar ulasmadiklarn kabul
edilmektedir. Bu tiirdeki ilk organik alet-
leri herhalde hig bir zaman saptayamiya-
cagiz. Bu nedenle (her ne kadar insan
elinden ¢ikma gercek anlamdalki ilk alet
ornekleri olmasalar da) fosil insanmin gii-
niimiize ulasabilen en eski arkeolojik
belgelerinin yaklasik 2.500.000 y1l kadar
dnce olusturmaya basladig tas aletler ol-
dugunu sdyleyebiliriz (Schick - Toth,
1994:78 v.d.).

Homo habilis (becerili insan) tiiri ki-
siler tarafindan olusturulduklam kabul
edilen bu ilkel tas aletlere ilk saptandik-
lar1 yerin adindan (Olduvai Gorge) esin-
lenilerek Oldowan Endiistrisi ad: verilir.

Insan yapimi bu en eski tas alet ér-
neklerini olusturan kisilerin, yukanda
deginildigi gibi, Pliosen'in sonlarindan
itibaren dogu ve giliney Afrika’da karsila-
silan Homo habilis'ler oldugu kabul edi-
lir. Homo habilis, kendisinden dnce ya-
gsamis olan Australopithecus’lardan
ozellikle daha biiylik bir beyin oylumu
ile daha kiiglik bir yap1 gosteren onaz
ve az1 disleriyle ayrlir. Olgiilebilen be-
yin hacimileri 600 ile 800cm? arasinda
oynar. 200cm3’e varan bu hacim fark-
nin cinsiyetten kaynaklandigi, bedensel
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vapilarindan &tiird disilerin daha kii-
glik, erkeklerin ise daha biiyiik bir beyin
hacmine sahip olduklarn diistintilmekte-
dir. Kafatas:1 kemiklerinin yapis1 kahn
olmayip, daha sonraki Homo erectus dé-
neminde karsilasilan c¢ikinti ve kemer-
ler de fazla belirgin degildir. Ele gecen
beden kemiklerinden tam anlamiyla dik
olarak ve iki ayag tlizerinde yuriddigi
anlasilmaktadir.

Bugtlinkii bilgilerimiz bizlere Oldo-
wan Endiistrisi'ne ait en eski érneklere
2.500.000 ile 1.700.000 y1l dnceleri arasin-
da kalan zaman dilimi boyunca yalnizca
Afrika kitasinda (Etiyopia, Kenya, Zaire
ve Mallawi'de) rastlamildigini géstermek-
tedir; bu endiistri jeolojik anlamda Plio-
pleistosen’e aittir. Endiistriyi olusturan
drnekler tlizerlerinden bir veya birkac
yongamn cikartilmasiyla bicimlendiri-
len satir ve kiyier satirlardan ve bu bi-
gimlendirme islemi asamasinda cikarti-
lan kaba yongalardan ibarettir. Ham
madde olarak genelde cakmaktasi, kuars
ve kuarsitten yararlamlmistir,

Teknolojik anlamda oldukca ilkel
olan bu aletler ne ise/islere yvariyordu?
Islevsel icerikli béyle bir soruyu giinii-
miiz etnografya bilgilerinin yardimiyla
vamtlamaya galismalk olasidir, Afrika’'da
Kalahari Célii'nde yasayan !Kung San,
Tanzania'da Hadza, Kongo’da Pigmi ve
Avusturalya'nin bazi yerli kabileleri
(Aborigines) gibi giiniimiizde de bir de-
receye kadar avei-toplayic: tird bir ya-
sam siren (ve bu arada nicelik ve nite-
likleri de giderek azalan) baz toplumla-
rnn gdézlemlenmesine dayamlarak, bu
aletlerin tek degil, birden fazla ise yara-
digim ve bunlarin ¢esitli kullanim alan-
lar iginde yemislerin sert kabuklarim
kirmalk, topragin altindaki suyu bulmak
igin yeri kazmalk, agac dallarim keserek
onlara sekil vermek, mizrak yapmal,
tahta capalar olusturmak, hayvan lesle-
rini pargalamak ve sonra da sepilemek,
s1v1 biriktirilebilecek tlirden mahfazalar
vapmalk, saldirn ve savunmada kullan-
mak gibi islerin bulundugunu séylemek
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olasidir. O dénem fosil insanumn yasa-
minin bu somut arkeolojik verilerin gii-
niimiize yansittig kadar tek diize olma-
vip, doga ile miicadelesini siirdiirmek
igin olusturdugu tim arag-gerecinin de
yalmzea konu edilen bu tas aletlerden
ibaret oclmadigl, bunlarin yaninda giinii-
miize ulasamayan tiirden organik mad-
delerden yapilma pek ¢ok nesneden de
yvararlanmis olmasi gerektigi hatirlatil-
malidir.

Son yillarda fosil insanmin gecirdigi
asamalarinin siniflandirnilmas: konusun-
da baz yeni onerilerin gelistirilmesine
ragmen (Tattersall 1996), gliniimiizde in-
san evriminin Homo habilis asamasinl
(genel anlamiyla) Homo erectus evresi-
nin izledigi kabul edilir. Bundan birkac
yil éncesine kadar insanin bu evrimsel
asamasina da 1.800.000 yil kadar dnce
Afrika'da basladig ve gelisiminin ilk ev-
relerini burada tamamladiktan sonra,
ancak 1.500.000 y1l kadar énceleri yasam
alamim genislettigi, Asya ve Avrupa kita-
larina yayildig kabul edilmekteydi. Son
zamanlara, insanin Afrika’'min disina gi-
kisinin daha dnceleri gerceklesmis ol-
mas1 gerektifgi konusunda baz savlar
ileri stiriilmekte ve bunun da (bir gériise
gdre de insanin Homo erecfus asamasin-
dan hemen dnceki evresi olan) Homo er-
gaster doneminde yer aldigy iddia edil-
mektedir. Bu yargiya destek olarak da
(Gabunia - Vekua 19953) kisa bir siire dn-
ce Anadolu'nun hemen kuzeydogusun-
da, Giircistan'da, Dmanisi'de ele gecen
altgene kemiginin glinimiizden
1.800.000 w1l déncelerine ait olmasi ile Ja-
va'da 1936 yilinda bulunan baz fosil in-
san kalintilarnmn gilintimiiz yontemleri-
ni uygulayarak gerceklestirilen yeni ta-
rihlemelerinin sonunda 1.800.000 ile
1.600.000 3l dncesine ait olduklarinin
saptanmas) gosterilmektedir.

Heniiz evrensel anlamda kabul gor-
diigii séylenmesi biraz zor olan bu yeni
varsayima gore, Homo erectus tiiri ho-
minidler daha ge¢ dénemlerde ve &zel-
likle Avirupa'da karsilasilan fosil insan
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tiirlerinin olusumuna olanak veremeye-
cek kadar 6zellesmis bir bedensel yapi-
ya sahiptiler. Bu nedenle ilk kez Afri-
ka'da olusan ve kisa bir siire sonra bu ki-
tanmin disina ¢ilkan Homo ergasferzaman
icinde degiserek (Gibbons 1997) sirasiy-
la Homo heidelbergensis, Homo nean-
dertalensis ve Homo (sapiens) sapiens
tiirlerinin evrimsel olusumlarina katki-
da bulunmus olmas: akla yalkin gelmelk-
tedir. Timid kiiltirel anlamda Alt Pale-
olitik caga ait olan Almanya'da, Ma-
uer'de bulunmus olan Homo heidelber-
gensis, biraz daha gec¢ bir zamana ait
olan Steinheim kafatas:, Fransa'da Ara-
go ile bir siire énce Ispanya’'da, Atapuer-
ca'da ele gecen fosil insan dérnekleri (Ar-
suago, Martinez v.b. 1993) ve hatta Yuna-
nistan'daki Petralona buluntusu Homo
ergasferin evrimsel anlamda bdlgesel
farkhlasmalar: olabilir,

Tutucu sayilabilecek bir yaklasimla
ise Homo erectus'a (yaklasik) 1.800.000
ile 220.000 y1l onceleri arasindaki dé-
nemde, Eski Diinya'da, yaygin olarak
rastlanildig: sdylenebilir. Bu dénem in-
sanin teknokiiltiirel anlamda ¢cok dnem-
li bir asamasini da gerceklestirdigi, ate-
si kontrol altina aldig1 dénemdir; ya-
sam alanlarnin daima bir su kaynagina
yvalkin oldugu da saptanmastir. Kusku-
suz, Homo erectus olarak simiflandiri-
lan biitdin fosil insanlar birbirinin tipa-
tip ayni degildir ve degisik dérnekler ara-
sinda baz farklarin olmas: da dogaldir;
buna ragmen morfolojik yapilar: konu-
sunda bir genellemeye gidilecek olursa
kafataslarinin kendilerinden dnce ve
sonraki fosil insanlarmnkinden farklh bir
vap1 gésterdigi sdylenebilir. Genel ola-
rak basik olup, beyin hacimleri de 800
ile 900cm? arasinda degisir. Bu da, Ho-
mo erectus’larin beyin hacimlerinin
cagdas insaminkinin (Homo sapiens)
vaklasik %75 ile 80’1 kadard: anlamina
gelmektedir. Kas kemerleri kalin ve be-
lirgin, alinlan ise yass1 ve geriye dogru
da meyillidir. Yiiz kismindaki disa ¢1-
kikhk (prognathi) ¢ok fazla degildir. Ka-
fatasinmin yanlarindaki ¢eper kemikleri-
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nin (os parietalis) kisa olmasina karsi-
lik, artkafa kemigi (os oceipitalis) belir-
gin bir sekilde késelidir (forus occipita-
lig). Bu gikintihh kisma (torus) baz giic-
li ense/boyun kaslarinin baglandig an-
lasilmaktadir. Altgene kemigi iri ve sag-
lam yapil1 olup, gene gikintis1 ise yok-
tur, Homeo erectus'un beden kemikle-
rinden oyluk kemigi (femur) nisbeten
yass1 ve saflam bir yap gdsterir. Aym
azellige legen kemigi (os pelvis) gibi ba-
z1 baska beden kemiklerinde de rastlan-
mas1, bu fosil insan tilirtinilin glindelik
yasamimn belirgin bir biyomekanik
bask: altinda gec¢tigine ve olasilikla da
genelde yogun gii¢ isteyen bir yasam
tarz siirdiirdiigiine isaret etmektedir.
Homo erectus’a ait uzun kemiklerden
(os longum) cgikilarak yapilan boy ve
agirhk tahminleri bunlarn boylarinin
1.6m, agirliklarinin da 55kg dolayinda
olduguna isaret etmektedir.

Genel anlamda Homo erectus tiird
fosil insan tarafindan clusturdugu kabul
edilen Paleolitik endiistrilere gelince,
genelde kabul edildigi gibi yaklasik
1.600.000 w1l dnceleri, ortaya ilk cikis:
gene Afrika kitasi olmak tizere, yeni bir
tas alet yapim teknigiyle, iki yilizeyli ve-
ya el-baltas1 adi verilen orneklerin agir
bastigz1 bir teknolojiyle karsilasilmaya
baslanir. Tas yumrularimin ¢gepecevre is-
lenmesi suretiyle olusturulan bu iki yt-
zeylilerin dipleri kiit, kenarlar keskin
ve uglarn da oldukea sivridir. Bu iki yu-
zeyliler (veya “el baltalan™) ile bunlarin
olusturulmasi asamasinda ¢ikartilan ce-
sitli yongalardan meydana gelen Alt Pa-
leolitik Cag endiistrisine Acheul ad1 ve-
rilir. Bu teknolojinin iiriinlerine Afri-
ka'dan sonra Yakin Dogu ve Avrupa'da
da rastlanir. Bu endiistrinin su veya bu
nedenle gok islevsel oldugu, cevresi ile
belirgin bir uyum sagladigl ve mevcul
gereksinimleri de basarili bir sekilde
karsiladign, rastlandif yerlerde bir mil-
yon yili askin bir siire boyunca bigimsel
anlamda esash bir degisiklige ugramak-
s1zin kullamlmaya devam edilmesinden
anlasilmalktadir.
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Avrupa’'da, Alt Paleolitik Cag boyun-
ea Acheul endiistrisine ilave olarak Clac-
ton, Tayac ve (dénemin sonlarina dogru
da) Levallois endiistrileri gibi farkh tasg
alet yapim yontemlerine de rastlanmir. Or-
ta ve Dogu Avrupa'da ise daha ziyade Kkii-
ciik boyutlu cekirdek aletlerle tiirdes ol-
mayan kaba gdriintiimlii yongalarin ege-
men oldugu Buda ve benzeri tas alet ya-
pim teknikleri de meveuttur.

Alt Paleolitik Cag'in ikinei yarisina
ulasildaginda, artik alet endiistrisinin es-
ki evrenselliginden sdz etmek pek de ola-
g1 degildir. Bunun nedenlerinden biri,
konu edilen dénemde Asya latasinda
karsilasilan durumun Afrika ve Avrupa
kitasindakinden bir hayli farkh olmasi-
dir (Movius 1948). Meveut jeolojik yapi-
dan étlirii Asya'nin dzellikle glineydogu-
sunda tas alet olusturulabilecek tiirden
uygun ham madde yoktur; bu nedenle de
tarihdncesi insanmi ydrede alet yapim
igin gogunlukla (organik oldugu gerek-
cesiyle drnekleri giiniimiize ulasmayan)
bambu agacindan yararlanmistir. As-
ya'nmin tas alet olusturulabilen bdélgele-
rinde ise ya Pacitan, SBoan, Anyat ve Tam-
pan gibi ydresel adlarla bilinen satir/ki-
yici satir tlirii aletlere ya da Cin'deki
Zhoukoud (eski Chou-K'ou-Tien), Lanti,
Yuanmou ve Zhihoudu'da oldugu gibi co-
gu kuars veya kuarsitten yapilma kaba
yvongalardan olusan endiistrilere rastla-
nir (Dennel, Rendell ve bsk. 1988).

insan evriminin bir sonraki agamasi-
na, yaklasik 220.000 ile 35.000 y1l éncele-
rini kapsayan dénem boyunca rastlanir
ve bu evreyi kendine dzgii fosil bir insan
tiirii olan Neandertal'ler (Homo neander-
talensis ve hatta bir gdériise gére de Ho-
mo sapiens neandertalensis) simgeler.
Bu tiirden sdéz ederken bunlara Eski Diin-
ya'da ozellikle Avrupa ve Yalkin Dogu'da
yogun olarak rastlamldigini, ayrca Orta
Asya'da da (Uzbekistan'da Tesik Tasg) bu-
lundugunu ve lilkemizde bugiline kadar
saptanabilen fosil insan drneklerinin de
yvalnizea Antalya yalainlarndalki iinli Ka-
rain Magarasi'ndan elde edilen Neander-
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tal'lere ait bedensel kalintilardan ibaret
oldugunu vurgulamak gerekir.

Karikatiir ve ¢izgi filimlere de konu
olan Neandertal'ler giiniimiiz toplumun-
ca en yaygin olarak bilinen fosil insan tii-
ridiir (Trinkhaus wve Shipmann 1893).
Avrupa'da, genel anlamda soguk iklim
kosullarinda yasayan ve o tiir bir dogal
cevreye dzellikle (kiiltiirel ve kismen de
belirli bir bedensel) uyum saglamis olan
bu insanlarin saglam ve adcleli bir be-
den yapilarinin oldugu, erkeklerin orta-
lama 65-70kg, kadinlarin ise 50-55kg ka-
dar geldikleri, orta boylu olduklarn (er-
kekler yaklasik 1.7m., kadinlar ise yakla-
sik 1.6m) iskeletlerinin incelenmesin-
den anlasilmaktadir. Kafataslar nispe-
ten basiktir ve belirgin kas kemerleri
vardir. Genis bir yiiz yapilarn vardir ve
burun delikleri de biiyliktir. Kesici dis-
leri de iridir. Kendisinden énceki fosil
insan tiirlerine kiyasla ard kafa kemigin-
deki cikinti (forus occipitalis) fazla belir-
gin olmayip, yliz kisimlar da fazla cikin-
tili degildir. Neandertal'lerin bedensel
ozellikleri onlarn soguk iklime belirli
bir uyum saglamis insanlar oldugunu
gostermektedir; bu &zellikleri bakimin-
dan onlar giliniimiiz Lap ve/veya Eski-
mo'lam ile Kiyaslamak miimkiindiir. Bu
asamada beyin hacimlerinin ortalamasi-
min ¢agdas insamnkinden fazla, 1450
em? dolayinda oldugu da vurgulanmali-
dir. Ancak her ne olursa olsun, énceki fo-
sil insan tiirlerine kiyasla morfolejik ola-
rak Neandertal'lerin giniimiiz insanina
(Homo sapiens sapiens'e) ¢cok yaklastig
ve benzedigi de yadsinamasz.

Bu bengzerlik yalmzea dis gériinim-
leriyle de simirhi degildir. Zamansal ola-
rak Homo sapiens sapiens’'in ortaya cilka-
sindan hemen dnceki asamada karsilasi-
lan Neadertal'lerin tutum ve davramsla-
r1 yéniiyle de fosil tirler icinde cagdas
insana en yalkin olanlar oldugu tartisila-
maz. Olii gémme kavraminin olusmasi,
toplumdaki daziirlii bireylere baskalar:-
nin bakmas, tek kisinin basa cikamaya-
cagl iri otcullarin ortaklasa gerceklesti-
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rilen galismalar sonunda avlanmasa, bii-
yi ile ilgili kiiltlerin uygulandigini gés-
teren ¢esitli tinsel inanc¢larin meveudiye-
ti ve (biiylik bir olasilikla) anatomik an-
lamda geliskin konusma yeteneginin
dénemli kanitlar arasinda olan hipoglos-
sal kanala da rastlanmas iste bu benzer-
liklerin bazilaridir,

Zaman zaman (ve de dzellikle
1980'lerin ortalarindan itibaren) Nean-
dertal insanin evrimi ve bizlerle (flomo
sapiens sapiens) olan filogenitik iliskisi
yogun tartismalara neden olmaktadar,
Neandertal'ler, ilkel gériiniimlii fosil in-
sanlar ile bizler arasinda bir yerde kars:-
miza ¢ikar; hem kendinden é&nce yasa-
mis ve soyu tiikenmis olan fosil insanla-
ra, hem de onu izleyen ve daha sonra ge-
len bizlere benzer; bu arada giiniimiiz in-
saninda rastlanmayan ve tliimiiyle kendi-
ne ozgii baz bedensel dzelliklerinin ol-
dugu da unutulmamalidar,

MNeandertal'ler ile cagdas insan ara-
sindaki evrimsel iliskiye, bagka bir de-
yvisle ise genetik baga gelince, bu konu-
da uzmanlar arasinda birbirinin tersi iki
yaklasimin egemen oldugu gdériiliir. Baz
uzmanlar Neandertal'lerin cagdas insa-
nin olusumuna dogrudan hig bir katkida
bulunmamis ve zaman iginde kékii ku-
ruyarak, yokolmus bir tiir oldugu kani-
sindadir. Bu yargiyida olanlara gére Ne-
andertal'ler ¢ok belirgin bir anatomilk
yvapiya sahiptiler ve bu nedenle Homo
sapiens sapiens'e déniisemiyecek kadar
da kendi yénlerinde dzellesmislerdi.
1997 yilinda Almanya'da gerceklestiri-
len bir DNA galismas: (Wade 1997) bu
goriisii destekler nitelikte olup, Nean-
dertal insam ile Homo sapiens sapiens
arasinda her hangi bir soy/akrabalik
baglantisinin olmadigina isaret etmekte-
dir. Ustelik 1856 yilinda Diisseldorf'ta
ele gecen {inli Neandertal fosilinden
saglanan mitokondrial DNA d&rnekleri-
nin esas alindig bu ¢alisma, Neandertal
insam ile bizler arasinda her hangi bir
ata-torun iliskisinin bulunmadifn gibi,
giliniimiizden 50.000 ile 35.000 y1l éncele-
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ri arasini kapsayan ddnemde, dzellikle
Avrupa ve Yalun Dogu'da (belki de) ayn
mekdn paylasan ve yasamlarini birlikte
siirdiiren bu iki insan tiiriiniin arasinda
ciftlesmenin dahi yer almadiginm, baska
bir deyisle gen alis verisinin de olmadi-
gina isaret etmektedir.

Buna karsilik, bunun tam tersini ile-
ri siiren ve Neandertal'leri cagdas insa-
nin olusumundan dnceki son asama ve-
ya basamak olarak kabul eden, bunun
dogal sonucu olarak da bizlerin Nean-
dertal’lerin zaman icindeki degisimi so-
nunda olusan, hild onlarn genlerini ta-
siyan forunlar oldugumuzu savunan
bir baska goériisiin de oldugu dnemle
vurgulanmalidir, Hatta Neandertal'lerle
onlar izleyen Homo sapiens sapiens
arasinda gesitli benzerliklerin bulundu-
gunu ve bunun da bu iki tliriin arasinda-
ki evrimsel iliskiye bagh olarak zaten
dogal kabul edilmesi gerektigi gdriisiin-
den ¢ikilmak suretiyle, bugiin diinyamn
bir késesinde yasamaya devam edege-
len Neandertal tiirii bir adam bulundu-
gu varsayilarak, bu kisi glizelce yikansa,
tras edilse, giydirilse, eline de ¢canta tu-
fusturulduktan sonra her hangi bir top-
lu tasima aracina bindirilse, gérinu-
miinden onun Neandertal oldugunu, ya-
ni bizden farklh bir tiire ait oldugunu,
kimsenin farkedemiyecegine dair (saka
yollu) bir 6neri dahi gelistirilmistir.

Konu, bugiin icin ortadadir (Wong
1998). Ancak yakin bir gelecekte somut
verilerin ¢ogalmasi, yeni tekniklerin ge-
listirilmesi ve bunlarnn yorumlanmasi-
na bagh olarak insan evriminin bu
dnemli asamasi, yani Neandertal ile Ho-
moe sapiens sapiens arasindaki fiogene-
tik iliski konusunda tartismalara son ve-
recek tiirden bir genel gdériise herhalde
varilacaltir.

MNeandertal insaninin teknolojisine
ve olusturdugu maddesel kiiltiir driinle-
rine Orta Paleolitik adi verilir. Bir genel-
lemeye gidilecek olursa, Orta Paleolitik
endiistrilerin dzelligini yvonga aletler-
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den olusturulan cesitli kaziyicilar ve bir
tnceki evreden devam edegelen hazir-
lanmis &z (Levallois) teknigi olusturur,
Bu dénemin tas alet endiistrisini (dzel-
likle Avrupa ve Yakin Dogu'da) genis
kapsaml bir semsiye altinda birlestir-
mek wve yerel farkhlasmalari da g6z
dniinde bulundurulmak kosuluyla buna
Moustie adini vermek genelde uygula-
nan bir yéntemdir. Olusturulan tas alet-
lerin bazilarimin saplara takildign anla-
silmakta ve mizrak gibi uzun menszilli si-
lahlarin da ilk defa bu dénemde olustu-
rulmaya baslandign samilmaktadir. Degi-
sik isler veya dzel amaclar icin farkh
aletlerin iiretilmeye basglanmasi1 bu daé-
nemde yayginhik kazamr, Az da olsa, bu
déneme ait buluntular arasinda talk ola-
rak kullamilmis olmas: gereken isglen-
mis ve/veya delinmis kemik ve dis o6r-
nekleri de mevecuttur. insanlamn bu dé-
nemde ac¢ik hava yerlesimlerine ilave
olarak kaya sifinag ve magaralar da
yaygin bir sekilde barinak olarak kul-
landiklam da bilinmektedir.

Insan evriminin bugiin icin son
asamasinil gilinumizde diinyada yasa-
yan biitiin insanlarin dahil cldugu Ho-
mo sapiens sapiens evresi olusturur.
Homo sapiens sapiens'in kendisinden
dnece yagamis olan tiim fosil insan tiirle-
rine kiyasla en belirgin morfolojik Gzel-
ligi daha az adeleli, ince ve zarif bir be-
den yapisina sahip olusudur; bu dzel-
lik, Homeo sapiens sapiensin tzellikle
uzun kemiklerinde (genel anlamda be-
den yapisinda) belli olur. Bunun olasi
nedeni, ulasilan bu evrimsel asamada
artik insanin bedensel olarak gilic ge-
rektiren bir yasam tarzina fazla gerek
duymamasi, bu tiir ihtiyvaclamni da
olusturdugu cesgitli aletlerle gercekles-
tirmesi olabilir. Kadinlarla erkekler
arasinda kuskusuz fark olmasina rag-
men ortalama beyin hacmi 1300em? do-
layindadir. Kafatas:1 kemikleri ince, ka-
fatasinin kendisi yliksek, alin kism di-
sa dogru cikintili, yanlardaki ceper ke-
mikleri (os parietalis) de kemerlidir.
Belirgin kas kemerine (forus supraorbi-
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talis) rastlanmaz. Ard kafa kemigi de
(os oceipitalis) késeli olmayip, yuvar-
laktir ve daha énce yasamis olan fosil
insanlarda karsilasilan ard cikinti (to-
rus occipitalis) yoktur; bu da giig¢lii en-
sefboyun kaslarina artik rastlamlmadi-
gimin anatomik kamtidir. Disleri ufak-
tir ve altgenenin li¢ kisminda cene ¢i-
kintisina (protuberantia mentalis) rast-
lanir. Yiizleri fazla genis bir yap1 gbster-
mez ve prognati de (ylzilin disariya dog-
ru cikintilhh olma durumu) yoktur,

Daha dnce deginilen Neandertal'ler
ile giinliimiiz insan1 arasinda olan veya
olmayan iliski baglaminda, giiniimiizde
Homo sapiens sapiens’in nasil, nerede
ve ne zaman olustugu konusunda iki
farklh gdriis tartisilmaktadir. Bunlardan
biri Homo sapiens sapiens’in yaklasik
40.000-35.000 w1l dnceleri, Eski Diin-
yva'nin birkac farklh yerinde o dénemde
yorede yasamakta olan Neandertal'lerin
evrimsel degisimi suretiyle olustugu, di-
geri ise cagdas insanin genetik anlamda
tek bir atadan tiiredigi ve bu atanin da
ilk defa 200.000 y1l kadar énceleri Afri-
ka'da yasamis olan bir kadin oldugudur,
Ik gériisii, yani giiniimiiz insaninin Ne-
andertal evresinin morfolojik ve zaman-
sal balkimdan bir sonraki asamasi (veya
basamagi) oldugu gdérisini destekle-
yvenler, bu degisimin kosut evrim yoluy-
la gerceklestigini savunurlar (Thorne ve
Wolpoff 1992). ikinei goériiste olanlarnn
cikis noktasim ise genler olusturmakta
ve onlar mitokondrial DNA'yv1 (mtDNA)
esas olarak almaktadir (Stringer ve
McKie 1996; Wilson ve Cann 1992). Bu
baglamda, 1997 yilinda yapilan bir labo-
ratuvar calismasi Homo sapiens sapi-
ens'in ilk defa 1230.000 y1l kadar énce Af-
rika'da ortaya ciktigina ve 73.000 yil ka-
dar dénceleri de Yakin Dogu lizerinden
doguya, Asya ydniine dogru olmak iize-
re Afrika disina ilk gégiini gerceklestir-
digine isaret etmektedir. Gene aym ca-
Iismada 51.000 y1l kadar dnceleri Yalkin
Dogu'da yasayan baz Homo sapiens sa-
piens'lerin bu defa batiya, Avrupa yénii-
ne yayildiklar ileri siiriilmektedir.

ARSEBUK

Paleolitik Cag'da Homo sapiens sapi-
ens tarafindan olusturulan endiistriler
Ust Paleolitik olarak adlandirlir. Ust Pa-
leolitik (yazmar tarafindan da savunulan
ve bugiin i¢in belki de biraz tutucu olan
giriise gdére) Homo sapiens sapiens'in
ilkk ortaya cikisi ile, baska bir deyisle
40.000 veya 35.000 yil dnceleri basglar ve
12.000-11.000 31l onceleri de sona erer.
Yaklasik 2.500.000 y1l devam eden biitiin
Paleolitik dénem icinde alet teknolojisi,
insanin tutum ve davranisi, zihinsel ya-
sam bigimi, kisacas: teknokiiltirel an-
lamda en kdéklii ve dnemli degisimlerin
gerceklestigi dénem Ust Paleolitik
Cag'dir. Tas aletlerin yapiminda dilgi
teknolojisinin ¢ok belirgin bir agirhk ka-
zanmasl ve déneminin ortak paydasi ha-
line gelmesi, yeni bir kavram olan “alet
yapan aletlerin” olusturulmasi, tasin ya-
minda ve onunla birlikte kemik, geyik
boynuzu, fildisi ve deniz kabuklarinin is-
lenmesi ve yaygin olarak kullanimi, ola-
silikla bereketi simgeleyen tli¢ boyutlu
kii¢iik heykelcik ve grawviirlerin yapilma-
ya baglanmasi, baz1 magara duvarlarina
tinsel icerikli olarak algcak kabartma
ve/veya resimlerin yapimi gibi farkh
dzellikler bu dénemin kendine dzgii ayri-
caliklarindandir. Avrupa’min cesitli yer-
lerinde, Ust Paleolitik Cag'da Chéatelper-
ron, Aurignac, Solutré ve Magdalen kil-
tiirlerine ve bunlarin bdlgesel farklhilas-
malarna rastlanir.

Daha énceki zaman dilimleri boyun-
ca izlenen goreli evrensellik artik sona
ermis ve belirgin dzelliklere sahip yére-
sel endiistriler gelismeye baslamistir.
Bundan da, degisik ydrelerde yasayan
farkh guruplarin kendilerine dzgi belir-
gin gereksinimleri oldugu ve buna bagh
olarak da her gurubun kendi ézel sorun-
larim halletmeye yénelik farkh kidltiirler
olusturdugu sonuecu gikartilabilir.

Genel anlami ile Ust Paleolitik
Cag'in olusumunda, belki de insanin bir-
ka¢ milyon yilhik bir siire¢ igcinde devam
edegelen bedensel evrimi ve bu degisime
kosut yer alan teknokiiltiirel gelisimi so-
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nunda iginde yasadigl cevreye giderek
daha egemen olmaya baslayan, yasayan
tim canhilar icindeki dzel konumu ve bi-
ricikligini artik sezinleyen, ancak mev-
cut durumunu da hentiz tam yerine otur-
tamamis ve de daha pek benimseyeme-
mis olan bu en eski Homo sapiens sapi-
ens tiri atalamnmizin gerek doga ve ge-
rekse cevreleriyle olan iligkilerindeki
kusku, diislince, istek ve yargilarim ara-
mak dogru olur,

insanin Homo sapiens sapiens asa-
masina geldikten sonra gerceklestirdigi
dnemli islerden biri de diinya lizerinde-
ki yasam alanmini genisletmesi, birkag
milyon yildir yasamakta oldugu Eski
Diinya'nin sinirlar  disina tasarak,
Avusturalya (Rowland 1984) ve Amerika
(Turner 1992) kitalarna da yayilmaya
baslamasidir,

Yakin bir zaman dnce gerceklestiri-
len bir ¢alisma, Yeni Diinya'min iskédni-
nin Asya'da yasamakta olan baz kisile-
rin ilk defa 34.000 yil kadar onceleri Si-
birya ilizerinden Amerika kitasina geg-
meye baslamalar ve bu ilk gégii 15.000
yvil kadar Onceleri ikinci ve gugli bir
baska dalgamn izlemesiyle gerceklesti-
gine isaret etmektedir. Amerika kitasina
gelen insanlarn kuzeydogu Asya’'dan
Alaska'ya, Beringia lizerinden giiniimfiz-
de soylan tiikenmis olan mamut, masta-
don, misk sifir1, deve ve at gibi otcul
hayvanlarin mevsimlik gdclerini av ama-
ciyla izlemek suretiyle gectikleri anlasil-
maktadir (Hotfecker, Powers ve
bsk.1983). Amerika kitasimin iskédnina
ait (tartismasiz olarak kabul edilen) ilk
belgeleri ise “"Clovis” uclandir. Bu &r-
neklere kitanin en kuzeyinden, en giine-
yine (Meltzer 1997) kadar pek cok yerde
glintimiizden 11.500 ile 11.000 y1l 6ncele-
ri arasinda kalan siirede rastlanir. Ozel-
likle dilbilimeilerin Amerika kitasindalki
yogun yerlesiminin bu tarihten ¢ok daha
eski bir asamada (en azindan gliniimiiz-
den 40.000 y11 kadar dnceleri) baslamis
olmasimin gerektigine dair (yerli halkin
120'vi askin dilfleh¢e konusmasini esas
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alarak) ileri siirdiikleri baz1 gériisler gi-
derek agirhk kazanmaktaysa da heniiz
bir fikir birligine ulasilmis degildir ve
tartismalar devam etmektedir. Ancak
Clovis uclarimin Amerika'min yerlegimi-
ne ait arkeolog kékenli bilim adamlar-
nin ortak anlastiklar ilk belgeler oldu-
guna gire, “Paleoindian™ adi verilen bu
en eski hallan Asya’'dan buraya, son bu-
zul Wiirm'iin sonlarnna dogru, sularin
buzullarda toplanmasi sonucu deniz se-
viyelerinin algaldigl bir dénemde, deniz
olmaktan c¢ikarak tundralarla kapl bir
kara kdprisiine déniismiis olan Bering
Bogazi'ndan (Hopkins 1982) cesitli gu-
ruplar halinde yaya olarak gectiklerini
gdsterir. Bu asamada vurgulanmas: ge-
reken iki hususdan biri Amerika'ya bir
kere ayak basildiktan sonra biitin kta-
nin biiyiik bir siiratle iskdn edilmis ol-
mas1, ikineisi ise Pleistosen sonunda
Wiirm Buzulu'nun erimesine bagh ola-
rak denizlerin tekrar yiikselmesiyle As-
ya ile iligskisi gene kesilen Amerika'nin
M.S. XV. yilizyilin sonunda Avrupali’larca
telkrar “kestedilene “kadar dis diinya ile
temasinin olmayisidir.

Gene Wiirm Buzulu ddneminde ger-
ceklegsen, ancak Yeni Diinya'dan daha da
tnce yerlesildigi anlasilan Avusturalya
kitasimin iskdm ise Amerika'minkinden
biittintiyle farkl bir gelisim izler. Bunun
basinda, konu edilen dénemde Avustu-
ralya'nin Asya kitasimin bir parcas: olma-
mas1 ve ikisinin arasinda da her zaman
bir deniz engelinin bulunmasi gelir.
Avusturalya'da karsilasilan en eski hal-
lkin da Asya kdékenli olmasina ragmen,
bu kisilerin yaklasik 40.000 y1l ve hatta
belki daha da 6nceleri buraya (Amerika
drneginde oldugu gibi bir kitadan ébiirii-
ne yiriimek suretiyle, yani yaya olarak
gelmedikleri), basit de olsa mutlaka sal
veya kano tirinden birtakim deniz arac-
larindan yararlanmak suretiyle ulastikla-
rin1 gostermektedir.

New South Wales'in bati tarafindaki
Mungo G6lii yakinlarindaki bir buluntu
yerinden, 32.000 y1l kadar dnceleri éliile-
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rin yakildig ve gémiildigiine dair kanit-
lar elde edilmis, Papua Yeni Gine'de, Hu-
on yarimadasinda ise, 40.000 y1l énceleri-
ne ait oldugu anlasilan aletler ele geg-
mistir. Biitiin bu ve bengzeri kamtlar
Avusturalya kitasimin da Ust Pleisto-
sen'de iskin edildigini kanitlamaktadir
(Holden 1996).

Ana gizgileriyle ve evrensel anlamda
olmak lizere insan denen canlinin birkag
milyon yilhik biyokiiltiirel evrimini Gzet-
ledikten sonra tlkemizdeki duruma da
bir g6z atmak gerekir. Kuskusuz biiyiik
bir haksizlik olmasina ragmen, Pleisto-
sen arkeolojisinin lilkemizde adeta livey
evlat muamelesi gérdiigini, fosil insana
ait bedensel kalintilar ve onlarin olustur-
dugu kiiltiirel belgelerin incelenmesine
yonelik calismalarin Anadolu'da daha
ge¢ donemlerde karsilasilan gérkemli
buluntularin yaninda maalesef ikinci
plana itildigini tziilerek itiraf etmek ge-
rekir. Ancak gercegin ise hi¢ de bdyle ol-
madig bazis: islik ve bazis1 da konakla-
ma yeri olmak tlizere tlilkemizdeki Pale-
olitik Cag'a ait buluntu yeri sayisinin
210'u bulmasindan anlasilmaktadir (Har-
mankaya ve Tanindi 1996); bu da hic kii-
cliimsenemiyecek bir sayidir.

Ulkemizde, bilimsel anlamda yayin-
lanmis olan Paleolitik Cag'a ait ilk bul-
gu, XIX. yilizyilin sonlarinda Urfa/Bire-
cik'te ele gecgen iki yilizeylidir.

Ancak tlilkemizde Paleolitik Cag ar-
keolojisinin ¢ok daha sonralan, yaklasik
1940 ile 1960 yillan arasinda kalan siire
boyunca belirgin bir gelisim géstermesi
de dikkat gekicidir. Bunun ardinda ya-
tan temel nedenlerin en dnemlisi,
1930°’lu yllarin hemen basi ve ortalarin-
da, Ankara'da (sirasiyla) Tiirk Tarih Ku-
rumu ve Dil-Tarih ve Cografya Fakiilte-
si'nin kurulmasidir. Cumhuriyetimizin
ilk 20-25 yi1li boyunca uygulanan kiiltiir
politikasinin da ¢esitli nedenlerle arke-
olojiye tzel bir 6nem vermesi ve dolayi-
siyle arkeolojik kazilar tesvik etmesi de
bu konuda destekleyici gérev gormiistiir
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(Arsebiik 1983). Bu baglamda, yukarida
konu edilen tarihlerde Ankara Universi-
tesi'nde gérev géren ve lilkemizdeki Pa-
leolitik Cag arkeolojisinin kuruculan
olan Sevket Aziz Kansu, Kilic Kdkten ve
Muzaffer Senylirek'i de takdir ve siikran-
la. anmak gerelkir.

Ulkemizdeki Paleolitik Cag’a ait bul-
gular toplu olarak ele alimip, degerlendi-
rildifinde bunlarin biiyiik bir cogunlu-
gunun tekil ve/veya birkac drnekten olu-
san ylzey buluntularindan olustugu go-
riiliir. Ancak, Diliik ve Metmenge gibi
yizey buluntusu niteligindeki baz yer-
lerden elde edilen 6rnek sayis1 yiizleri
bulur. Karain, Yarimburgaz, Tikah Maga-
ra , Merdivenli Magara, Kanal Magaras,
Ugagizli Magaras: ve benzeri tabakalan-
ma veren buluntu yerlerinin sayisi ise
(simdilik) pek fazla degildir.

Kuskusuz, bu sayisal azlik nedeni-
nin basinda konuya yoénelik arastirma-
larin ¢ok simirli olmasi gelir. Ancak
mevecut kosullarin ardinda ne yatarsa
yatsin ve nedenleri ne olursa olsun, iil-
kemizdeki Paleolitik Cag bulgularina
toplu bakildigl zaman bazi somut ger-
gekler ortaya c¢ikar. Ornegin bunlarin
basinda, 6zellikle 1960’11 y1llardan énce-
ye ait buluntu yerlerine ait bilgilerin ge-
nelde ¢ok yetersiz olmasi gelir. Bunun
ardinda da o giinler i¢in egemen olan
genel yaklasim yatar. O dénemde gogu
defa ele gecen buluntularn timi degil
yalnizea bir kismi (ve o da secilerek) ya-
yinlanmisg, artiklar ve hatta bazen yon-
galar hi¢ hesaba dahi katilmamastir. Bu
nedenle de o tarihlerde saptanan bulun-
tu yerlerinin kamp alanlar1 m, islikler
mi, kanaralar mi, yoksa bunlarnn farkh
karisimlari m1 oldufunu bugiin igin
saptama olanag maalesef yoktur. An-
cak, toplam olarak 200'1in lizerinde yiik-
sek bir sayiya ulasan Paleolitik bulgula-
rn yurt genelindeki durumunun denge-
siz bir dagilim géstermesi, yani baz yi-
relerde asir1 yogunlasmalara karsilik
baz1 bélgelerde bunun tersinin olmasa,
Fleistosen boyunca iilkemizde yogun
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bir yerlesmenin oldugunu wveffakat bu
konuda gergeklestirilen ydre arastirma-
larin yetersizligini gdsterir. Buna rag-
men eldeki bilgiler degerlendirildiginde
karsilasilan durum soyle dzetlenebilir:

Ulkemizin Paleolitik Cag'in eski dé-
nemlerinden itibaren yerlesilmis oldugu
anlasilmaktadir (Arsebiik 1998 a; Har-
mankaya ve Tanindi 1996). Alt Paleolitik
Cag ile tarihlenen endistri drneklerine
hem Anadolu ve hem de Trakya'da yay-
gin olarak rastlanir. Ulkemizde bugiine
kadar tipolojilerine dayanilarak sapta-
nan ve gercekten de Paleolitik Cag'in
baslarina ait olabilecek en eski drnekler
gineydogu Anadolu’'da, Eskini/Sefini ve
Alktasg'da, ele gegen caytag: drnekleridir.
Orta boy yumrularin izerinden kaba
yongalarmn ¢ikartilmasiyla olusturulan
bu aletlerin veya ele gecirildikleri yerin
(ne yazik ki) arkeometrik yéntemlerle ta-
rihlemesi yapilmamistir. Anadolu'nun
cesitli bdlgelerinden ve bu arada dzellik-
le giineydogu Anadolu ydresinde yaygin
olarak karsilasilan elbaltasil endistrisi-
ne ait bulgularn tiimi ise yilizeydendir.
Clacton ve Levallois teknikleriyle olustu-
rulmus olan buluntular da yaygin, ancak
yizeyden olmak sartiyle giineydogu ve
orta Anadolu’da meveuttur.

Antalya’'min 30km kadar kuzeybati-
sinda bulunan wve Anadolu Paleolitik
Cagh ile ilgili calismalarn kdse taslari-
nin basinda gelen iinlii Karain Magara-
s1, yalmzea Pleistosen dédnemine ait kiil-
tirel katmanlagmanin iyi bir sekilde
temsil edildigi ender buluntu yerlerinin
biri olmakla kalmasz, ayni zamanda tilke-
mizde simdiye kadar fosil insana ait
(Neandertal) bedensel kalintilarin sap-
tandi1g tek yer olma dzelligini de biinye-
sinde saklar. Karain'de son yillarda ger-
ceklestirilen genis kapsamlh calismalar,
magarayl ilk bulan, dnemini sezinleyen
ve bunu irdeleyen K.Kdékten'in énerdigi
tabakalanmanin cok biliyilik élclide de-
gismesine neden oclmustur. Devam ede-
gelen bu giincel calismalarin ilk sonucg-
larima gdére Karain'de Paleolitik Cag'in
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li¢ dénemi de meveuttur. En tistteki Ust
Paleolitik tabakanin altinda, cok uzun
bir siire devam ettigi anlasilan Orta Pa-
leolitik ile karsilasilir. Bu ddéneme ait
endiistride Levallois tekniginin de uy-
gulandig gériiliir ve diger dzellikleri de
gdz dniinde bulundurularak, uemanlar
farafindan ‘Karain tipi Mousterien’ ola-
rak adlandirilir. Gerceklestirilen FElect-
ron Spin Hesonance tarihlemesi, Kara-
in'deki Orta Paleolitik endiistrisinin
G.0.160.000-60.000 y1l éneelerine ait ol-
dugunu gdstermektedir. Karain'de mev-
cut daha eski tabakalarin Alt Paleolitik
Cag’a ait olduklan ve burada Clacton tii-
rii yongalarla birlikte Tayac benzeri bir
endiistriye rastlanildign da vurgulanma-
11, calismalar devam ettikce baska ilging
ve dnemli sonuclarin da elde edilmesi-
nin beklendigi hatirlatilmalidir (Yalcin-
kaya 1993a ve 1993b).

Ulkemizde tabakalanma veren bas-
ka bir énemli Paleolitik Cag'a ait bulun-
tu merkezi de Trakya'da, Istanbul'un
22km kadar batisinda yer alan Yarim-
burgaz Magarasi'dir (Arsebiik 1998h).
Yarmimburgaz'da karsilasilan endiistri
kiiltiirel baglamda Alt Paleolitik Cag'a,
zamansal olarak ise Orta Pleistosen’in
ortalarina aittir. Burada, Acheul tiirii iki-
li ylizeylere rastlanilmamasi, ayrica yon-
ga cikarnminda Levallois teknolojisinin
uygulandigini gdésteren hic bir kanitin
bulunmamasi da ilgingtir. Ele gecen bul-
gular, burada kiigiik ve nisbeten kaba
girinimli yongalarin egemen oldugu
Tayac tiiri bir teknoloji ile, dogu Avru-
pa'dakilere benzeyen kiigiik boyutlu sa-
tir ve kiyier satirlara rastlanan bir en-
diistrinin bulundugunu kamtlamistir,
Bu kiltiirel belgeler Ursus deningeri adi
verilen fosil bir ay1 tiirtine ait kalintilar-
la birlikte ele gegmistir.

Yarimburgaz Alt Paleolitik kiiltiir
katmamnin tarihlemesinde kullanilan
Eleetron Spin Resonance yontemi Ursus
diglerine uygulanmis ve kiiltiir tabakasi-
nin yasimin erken radyasyon emilimi
(EU) varsayildiginda G.0.130-160%10-
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20ka, cizgisel radyasyon emilimi (LL) ka-
bul edildiginde 200-220+20-30ka ve yakin
zaman emilimi (RU) éngoriildigiinde de
270-3902£40-60ka oldugu anlasilmistir. Bu
durumda da Yarimburgaz'in genel anla-
miyla izotop evrelerinden 7 wveya 8 ile
uyustugu, cizgisel radyasyon emilimi
(LL) kabul edildiginde izotop 7'nin bas-
langi¢ asamalarina (200-220220-30ka), va-
kin zaman emilimi (RU) déngdrildiigiin-
de ise izotop B'e (270-390%£40-60ka) ait ol-
dugu anlasilmaktadir,

Yurdumuzda karsilasilan Orta Pale-
olitik endiistriler genelde Moustier veya
Levallois-Moustie adi altinda toplanirlar,
Karain ve Hatay'daki birka¢ magaradan
elde edilenler harig, lilkemizdeki Orta
Paleolitik Cag bulgularnin cogu yiizey
buluntusudur., Bulgularn biiylik bir bhé-
limii degisik bigimler gdsteren yonga-
lardan olusur; &zellikle Akdeniz bdélge-
sinden elde edilen érneklerin cofunda
Levallois tekniginin uygulanmis olmas:
dikkat cekicidir, Bu déneme ait bulgular
Orta Anadolu'da da yaygindir.

Ulkemizde simdiye kadar saptanms
olan Ust Paleolitik Cag bulgularim bir
genellemeye giderek teknotipoloji acgi-
sindan Aurignac endiistrisinin semsiye-
si altinda toplamak olasidir. Bu déneme
ait bulgular dzellikle glineydogu Anado-
lu'da, Akdeniz ve Marmara bdlgelerinde
karsimiza cikar. Yogun ve yaygin olma-
makla birlikte orta ve kuzeydogu Anado-
lu'da da mevecuttur. En belirgin alet tiple-
ri yan, dip ve burun kazyicilar, deliciler,
uglar ve kalemlerdir. Avrupa'da oldugu
gibi bu dénem boyunca dilgiler ve bunla-
rn ¢ikartildig dilgi cekirdekleri tilke-
mizde de egemendir,

Ulkemizde Ust Paleolitik Cag'l, aym
teknolojinin devami oldugu halde zaman
bakimindan Pleistosen sonrasinda (Ho-
losen'de) karsilasilan Epipaleolitik en-
diistriler izler. Bu endiistrive ait 6rnekle-
re Akdeniz yoresinde, Karadeniz'in ku-
zeybatisinda ve Marmara bdélgesinde yo-
gun olarak rastlanir.

ARSERDK

Yukarida vurgulandigr gibi ilk defa
Afrika kitasinda ortaya cikan insamn Av-
rupa ydniine olas:1 gidis yollarindan biri-
ni olusturan lilkemizde fosil insanla ilgi-
li arastirmalar ve Paleolitik kiiltiirler ile
ilgili durumunu dzetlemeye calhisirsak,
eldeki kamtlarin bizlere Pleistosen'de
hem Anadolu ve hem de Trakya'min yo-
gun hir sekilde yerlesilmis oldugunu
gisterdigini gériiriiz. Simdiyve kadar ele
gecmis olan onbinlerce alet érnegi, bun-
lar fiilen burada olusturan fosil insanla-
rn kalintilarimin da mutlaka mevcut ol-
masi gerektigini acikea kamtlamaktadar.
Simdiye kadar yapilan paleoantropoloji
ve Paleolitik Cag kiiltiirleri konularinda-
ki calismalarn yeterli olmadig kesindir;
buna ragmen lilkemizin Pleistosen arke-
olojisi ile ilgili gizilgiiclinilin daha gec
dénemlerdekinden hic de asag: olmadig
da bir gercgektir,

Bu konuda iilkemizde yer alan asa-
malara bir biitiin olarak baktigimizda,
baslangicindan bugiline kadar (ve bu ara-
da dzellikle son 20-25 yildir) baz cok
dnemli degisimlerin yer aldigini gdriiriiz.
Herseyden dnce, Paleolitik Cag calismala-
r1 da dahil, 1960 dncesi Anadolu arkeolo-
jisinin hemen hemen tliimiine egemen
olan ‘yildizlar' dénemi sona ermistir. Ple-
istosen arkeolojisinin ancak cok ydnli ca-
lIismalarla gerceklestirilebilecegi bilineci
giderek kdklenmis ve tek kisilik cabala-
rin yerini artik talaim ¢alismalarn almastir.
Paleolitik déneme ait bulgularn saptama
amacina ydnelik ylizey arastirmalarinin
vapilmasina baslanmistir. Tabakalanma
veren kazlar Trakya ve Anadolu'da belir-
gin bir bigimde yayilmaya baslamistir. So-
runlara yaklasimmiz farkh bir yon alms,
maddesel buluntularin nemi degismis,
gabalar tiim verilerin ardinda yatan temel
tge olan insanin her yéni ve biitlin gevre-
siyle bhirlikte anlasilmasina yoneltilmis-
tir. Ozetle de, en genis anlamyla giinii-
miiz Pleistosen arkeolojisinin cagdas geli-
sime ayak uydurdugu, diinyaya acildign
ve bunlarin dogal sonucu olarak da evren-
sel anlamda bilim diinyasinda haketigi
veri almalta oldugu siylenebilir.
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Homo sopiens sopiens

Homo neandertholensis

Cizim 1: Basamak varsayimi
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Giris

1997 ve 1998 wllarinda Eski I[zmir
(Smyrna) Kenti'nde Arkaik gesmenin giliney-
batisinda galismalar yapilirken kent duvan di-
sinda kirectas: lahit ve pismis toprak pithos-
lardan olusan mezarlara rastland: (Cizim 1A).

Eski fzmir Kenti'nin nekropolii aslin-
da Yamanlar Dagi'min eteklerinde anakara
lizerinde yer almaktadir'. Bu nekropol Tan-
talos Mezar1 dahil Arkaik Ddénem'den bas-
layarak M.O. 4. yiizy1l sonuna degin gémiit
alam olarak kullamlmigtir,

Arkaik ¢esmenin gilineybatisinda gilin
isigina cikardigimiz M.O. 7. yiizyil sonu - 6.
yiizyl ilk yansima verdigimiz 5 kirectas la-
hit ile 8 adet pismis toprak ¢dmlek mezar
ise hdylkte oturan baz soylulara ait olma-
hidir. Soylularin bu mezarlar zengin hedi-
yelerle donatilmis oldugu icin anakaradaki
nekropolde degil, giivenceli bir yer olan hd-
yiik lizerinde, hemen kent suru disinda yer
almistir, Nitekim asagida stz konusu edile-
cek altin eserler, hepsi soyulmus olan lahit-
lerden birinde ele gecen gdzden kacmis
kiigiik buluntulardir,

Kent duvarina dik konumda giin 1s151na
gikanlan kiregtasindan kesilmis bu lahit,
sandik mezar bicimindedir. Lahdin kapag
daha biiytiktiir. Kapak diizdiir ve kirk ola-
rak ele gegmistir. Igindeki toprak kaldinldi-
ginda buradan 5 ¢ift kiipe, 2 adet astragal ve
1 tal1 boncugundan clusan hepsi altin kii-
¢lik bir hazine gelmistir (Resim 1). Iskelet ya
da baska bir buluntuya rastlanmamstir,

1. Buluntularin Tanitimi ve
Degerlendirilmesi

1.1- Altin Kiipeler

Yelken yakasi bicimindeki kiipelerin
igleri doludur (Resim 2, 3). Bayrakh
Smyrna'da daha dénceden de altin kiipele-
rin ele gectigini British Museum katalo-
gunda yer alan Arkaik Ddnem'e ait gra-
niilasyon teknikte yapilmis piramit bi-
cimli silislemesi olan bir kiipe 6rnegi gés-
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termektedir®. 56z konusu kiipenin 1882
yilinda Sydney Vacher adli bir Ingiliz ta-
rafindan British Museum'a hediye edildi-
gi kaydedilmektedir.

Bayrakh kiipelerinin yakin bir benzeri
Efes Arkaik Artemision'dan ele gecmistir
ve British Museum'da korunmaktadir’.
Bayrakl altin kiipelerini, iginde bulunduk-
lar lahdin yer aldif alandan gelen gesitli
kaplara ait seramiklere dayanarak M.O. 6.
yiizyilin basina tarihleyebiliriz.

1.2- Altin Astragaller

Astragaller (Resim 4-7) i¢cbiikey bigim-
lendirilmis 2 makaranin, yanyana iist ve alt
kenarlarindan birlestirilmesi ile olusturul-
mustur (Resim 8, 9). Astragallerden biri la-
hit kapaginin ¢déken parcgasi altina sikistign
igin ezilmigtir. Ancak her ikisi de eksiksiz
olup, dzenli bir iscilik trinddir.

Izmir 6rneklerinden baska bugiine
defin Bat1 Anadolu'da Efes ve Usak'ta al-
tin astragaller bulunmustur. Bunlardan 2
drnek Efes Artemision kutsal alamindan
gelmistir *. British Museum'da korunan
bu astragallerin uzunluklarn 0.032 m, yiik-
seklikleri 0.017 m olup, birinin airhij
7.60 gr digeri de 7.63 gramdir. Bunlar ke-
narlar: siskin konkav bicimli ici bog iki
makaranin yanyana birlestirilmesi ile
olugturulmustur. Herhangi bir siislemesi
yoktur, sadedir.

Usak Miizesi'ndeki Karun Hazine-
si'nde yer alan 5 adet astragalin 2 tanesi
altin, diger 3'i elektrondur®. Bunlar maka-
ra bigiminden daha c¢ok silindirik formlu-
durlar. Altin olanlarn is¢iligi daha dzenli-
dir (Resim 10). Birinci altin astragal 0.03 m
uzunlukta, 0.011 m yiikseklikte 7.460 gr
agirhktadir. fkineisi de 0.031 m uzunlukta,
0,011 m yilkseklikte ve 7.900 gr agirlikia-
dir. Ust yiizlerine 6 yaprakl birer rozet ve
rozetlerin ortasina altin bir graniil islen-
mistir. Makaralarin birlesme noktasinmin
her iki yaninda birer halka vardir. Bu hal-
kalar biiyiik olasihikla mezarlarda astragal-
leri asmaya yariyordu. Elektron drneklerin
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(Resim 11) vzunluklar 0,018, 0.022 ve 0.02
m, yikseklikleri 0.008, 0.009 ve 0.008 m,
agzirhiklar ise 1.800, 2.170 ve 2.300 gramdar,
Hem tist hem de alt ylizeylerine 8 yaprakh
birer rozet, kaliplama teknikle islenmistir®,

Efes ve Bayrakh astragalleri bigimleri
ve yapim teknikleri bakimindan birbirleri-
ne ¢ok yalundirlar. Bayrakl, Efes ve Usak
Hazinesi astragalleri disinda ayrica Giiney
Rusya kurganlarndan da 4 adet altin astra-
gal bilinmektedir’.

1.2.a- Kullamm Amaclan

R.Hampe "Die Stele aus Pharsalos im
Louvre" makalesinde astragal konusunu
ayrintili bir bigimde islemis ve onlarn oyun
araci olarak degerlendirmistir®. Evans da
Hampe'nin diisiincesindedir. Knossos'un
Neolitik Dénem 5. tabakasinda grup ola-
rak 16 adet sigir asik kemigi bulunmustur.
Evans bunlarn olasilikla oyun icin kulla-
nildifini sdyler’. Misir'da da asik kemigi
oyunu bilinmekte ve bunu Tutankamon'un
mezarinda bulunan fildisinden 2 astragal
belgelemektedir”. Kuzey Suriye'de asik ke-
migi oyununun bir sans oyunu olarak 3
bin yldir bilindigini Luschan belirtir''. Bo-
gazkdy'de Biiyilikkale'den ele gecen asik
kemikleri genelde oyun igin kullamlmis-
lardir®, Kargamis kabartmalarn'nda (M.O.
717-691) Kral Araras'in cocuklar asik oy-
narken betimlenmislerdir”®. Buradaki sah-
nenin biitliniiyle oyuna yénelik oldugunu
yvanlarndaki diger iki cocugun topag cevir-
mesi acikca belgelemektedir.

Bayrakl astragalleri asagida goriilece-
gi tizere, 5 ¢ift kiipe ve bir taka boncugu ile
birlikte bulunusu bakimindan hic stiphesiz
astragal oynayan bir geng kiz ya da gencg
hanima aittir. Ancak burada eserlerin lize-
rinde asinma ve bozulma olmamasi, onla-
rin oyun araci olarak kullamilmadan, dog-
rudan mezara hediye igin yapildiklarm
aciga vurmalttadir,

Bununla beraber Neolitik Dénem'den
itibaren cesitli materyaldan yapilanlar ile
kutsal alanlarda bulunan dogal asik ke-

mikleri gézdniine alindiginda, onlarn ta-
pinma amacina yonelik kullanildiklarm da
anlagilmaktadir. Nitekim M.E. Caskey'in
bildirdigine gdre" Neolitik Dénem'den iti-
baren iskan edilen Phokis Corycian Maga-
rasimdan 16 000 adet asik kemigi ele gec-
mistir; bunlarin bir diizinesi tlizerinde
marka, tanr1 adi ve kahraman adi kazili-
dir; ayrica Pausanias da burasinin Pan ve
Nymphalara ait kutsal bir yer oldugunu
belirtmistir',

Greifenhagen Efes'in altin astragalleri-
nin birlikte buluntularn arasinda bir bronz
aynanin yer almasi dolaysiyla, bunlarnn
bir gen¢ iz ya da genc kadina ait oldugu-
nu ve Efesin altin astragallerinin oyun ig¢in
uygun olmadiklarini, bilicilik i¢in kullanil-
diklarim belirtir’®. Efes Artemis kutsal ala-
nminda bulunan gilimiig, bronz, ve dzellikle
fildisi astragal drnekleri Hogarth'a gére Ar-
temis'e tapinma ile ilgilidir"”.

Astragaller paralar lizerinde de kutsal
anlamlan ile betimlenmislerdir'®, Cogu kez
eriskin olmayan c¢iplak iki gencg, ylizylize
oturarak tanrg¢anin dniinde, y1ldiz ve yeni
ay altinda astragal oynarken gdésterilirler.
Bu gencler Efes, Lydia, Hypaipa" paralarin-
da Artemis, Samos paralarinda Hera ve Sel-
ge paralarinda da Athena kutsal tapinim
ile ilgilidirler.

Bdylece astragalleri Neolitik Dd-
nem'den itibaren gézden gegirdikten sonra
su sonug ortaya ¢cikmaktadir. Antik dénem-
de astragal oynamak ¢ocuk yastaki gencle-
rin ve gen¢ kizlann yegledigi popiiler bir
oyundur; astragaller ayrica kilt amacina
yonelik de kullamilmislardir™,

1.2.b- Tarihleme

Yukarda ele aldigimiz Bati Anado-
lu'nun altin astragalleri birbirlerine yakin
dénemlere aittirler. Karun Hazinesi'ndelki
eserler en erken olarak M.O. 6. yilizyl ilk
dortliikten veya ilk yarndan sonraya tarih-
lenirler®. Arkaik Artemision astragalleri,
birlikte yer aldiklar: mezar buluntularina
gore M.O. 6. ylizy1l 2. dértliik ya da ortasi-
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na aittirler”. Bayrakh astragalleri de, bir-
likte bulunduklam kiipeler gibi M.O. 6.
yiizyihin basina aittirler.

1.3- Taki Boncugu

Olasilikla bir kolyeden diisen oval bi-
gimli, i¢i bog altindan bir tak: sallantisidir,
Ust kismi acik olup, buradan takiya bagla-
mir, Beraberindelki diger buluntulara gdére
M.O. 6. yiizy1lin basina aittir.

1.4- Pismis Toprak Gomtit Krateri

M.O. 7. yiizyil son dértligiine
tarihlenen Bayrakh antik gesmesinin gu-
neybatisindaki alanda, gémiit olarak kul-
lamilan pismis toprak 8 adet kap daha or-
taya ¢ikarlmistir. Bunlardan sdéziini ede-
cegimiz bezemeli kap ¢ift kulplu bir krater
bigimindedir. Kabin boydan boya yarisi
eksiktir ve 1.94 m yiikseklikteki kab bir
pithosun agzina kapak olarak kapatilmis-
tir. Kiremit renkte boya bezelidir, Karsilik-
11 iki kulp arasinda bir aslan avi sahnesi
islenmistir (Hesim 12). Bu sahnenin altin-
da ise, kulplarin altindan gecerek kabi ge-
pecevre dolanan, noktal1 palmet ve spiral
bezemeli kusak yer alir,

Ust sahnede iki savasc: mizraklarim
aslana savurmakta ve saplamaktadir (Ci-
zim 2). Mizraklann ac¢tigl yaradan kanlar
akmaktadir. Hoplitlerin kalkanlar figiir-
lerle bezelidir. Ondeki kalkanda bir at pro-
tomu ve kiigiik bir kus vardir., Arkadaki
savascinn kalkaminda ucan bir kus biitiin
alam kaplar, Her iki hoplitin altinda 4 ké-
pek gériliir,

Aslan av1 M.O. 7. ve 6. yiizyil Hellen
vazo sanatinda dzellikle Protokorint Dé-
nem Korint seramiginin en sevilen konu-
sunu olusturur®, Attika sanatinda ise, bol-
lukla islenen bu konu Herakles ile aslan
arasindaki ikili bir miicadeleye dénitis-
miustiir”. Aslan avi konusu icin bir diger
eski drnek de geometrik stilde Kykladik
bir amphora tlizerinde gdoriiliir*, Bayrakh
kabindaki aslan avinda aslamin yaralams
bicimi ve kanlarn akisi, Chigi Olpesi™ ve
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Erythrai Oinochoesi'ndeki™ aslanmi anim-
satir. Aslanin islenis stili ise ince, uzams
boynu ve burun lizerinden baslayip alt ¢e-
neye kadar uzanan boyah agiz kenan ile
Kylklad wvazolarindaki aslan tasvirlerine
vakinhk gésterir®.

Aslanmin éniinde Korint tipi migfer giy-
mis iki savasci, baslarmn arkasimdan yu-
kar kalkmig elleri ile mizraklarmm ileriye
dogru savururlar. M.O. 7. yiizy1l Korint sa-
naft1 vazolarinda goriilen bu durus bicimini
M.O. 6. yiizyla ait Samos Wathy Miize-
si'ndeki E 127 No'lu bir fildisi kabartmada
da buluruz®. Burada Geryoneus'un ii¢ basi
da fon bashg tasirlar.

Ondeki savasginin kalkam tizerinde
bir at protomu yer alir. At, yvelesi ve dzel-
likle asagl, geriye dogru hafifce kivrilan
cenesi ile Kyklad dzelligi gdsterir”. Ancak
burada Kyklad atlarina oranla yiizii biraz
dolguncadar.

ikinei kalkamn iizerinde geometrik bi-
gimli bir kus figtiri vardir (Cizim 3e). Kus,
M.O. 7. ve 6. yiizy1l vazolarimn figiir bezeli
kalkanlan iizerinde bollukla yer alan, sevi-
len bir égedir™. Bu kuslar natiiralist bir an-
lamla islenmislerdir. Bayraklhh kabindalki
gibi gematik ugan kus betimlemesi daha
cok Boiotia kaplarnda gériliir (Cizim 8a-
d). Boiotia vazolarinin kuslarinda kanatlar
dn plandadir, gévde kanatlarn altina ek-
lenmistir, Bayrakh kabin da ise kusun iig-
gen bedeni dikkati ceker, kanatlar ve kuy-
ruk gévdeye eklenmistir,

Aslan avi sahnesinin her iki yaninda-
ki gifte kulplardan anecak bir taraftaki la-
sim ele gegmistir. Burada kulpun gévde
tizerindeki izleri kalmastir. Ortada da
mahmuz bigimli ¢ikinti1 vardir. Kabin alt-
taki ikinei kusaginda, bitki motiflerinin
Hge adalanna ozgii gilizel bir cesitlemesi
ile ortaya konan bir nebat dizisi yer alir
(Cizim 4). Yaprak ve spirallerden olusan
bu motif yogun Kyklad etkisi gdstermek-
tedir". Bitki kusaginin spiral-palmet dizi-
limini, Dugas da baz eserler icin Rodos-
Dogu Hellen karakteri olarak tamimlar®™,
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Bu stil, kraterin aslan awv1 kusagindaki
svastikadan gelistirilen doldurma beze-
ginde de kendini gdsterir.

1.4.a~ Tarithleme

Kraterde islenen insan figiirleri ve aslan
avi konusu kompozisyon bakimindan M.O.
7. ylzyilin 2. yansindaki Ge¢ Protokorint'in
ge¢ dénem hoplitlerini ve av sahnesini akla
getirir. Burada at ve aslan Kyklad; kus figii-
rii Boiotia; bitki kusa@ Adalar Gislubunda is-
lenmistir. Belirgin bir bigimde Korint wve
Kyklad etkisi tasiyan bu vazo, yerli bir usta-
nin M.O. 7. yiizy1l sonu, 6. yiizy1l basina ta-
rihleyebilecegimiz bir eseri olmahlichr,

2. Buluntu Katalogu
2.1- 2 No'lu Lahit:

Kirectasy, Uzunluk 1.80 m. Genislik
0.60 m. Yiikseklik (kapak kalinhg haric)
0.60 m. Lahit kapagi 2.20 x 0.75 m. Kalinhk
(Lahit ve kapak) 0.08 m.

2.2- Kiipeler:

18 ayar altin. Yiikseklik 0.018 m. Genis-
lik 0.011 m. Agirhk 3.55 gr.

2.3- Astragaller:

Astragal 1: 18 ayar altin, Uzunluk: 3.7
cm, genislik: 1.9 cm, yiikseklik: 1.7 em,
agirhk: 14.550 gr. (Resim 4, 5).

Astragal 2: 18 ayar altin. Uzunluk: 3.8
cm, genislik: 1.9 cm, yikseklik: 1.7 cm,
agirhik: 14.480 gr. (Resim 6, 7).

2.4- Taki Boncugu:

18 ayar altin. Agirhk: 2.11 gram. Yiik-
seklik: 0.01m. Gdvde capi: 0.006m.

2.5- Krater:
Pismis toprak. Yiikseklik 0.88 m. Agz

capr 0.44 m, Gdvde capi 0.80m. Kaide cam
0.19 m. Et kalinlig1 0.03 m.

3. Altin Eserlerin Teknik
Ozellikleri

Kiipelerde saplarnn ¢iktign kisim 2 hal-
ka icersine dizilmis 8 adet graniille ¢cevre-
lenmistir (Resim 3). Kiipenin ébiir basinda
ise 7 graniil {izerine 4, onlarn da {istiine
bir adet graniil oturtulmustur, Piramit bi-
¢imli bu bdéliim bdylece kiipenin kulaktan
cikmasim énleme islevini de yapmaktadir.
Kiipenin ucu kulaktan gecirilerek kulagin
arkasindaki bu kisma dayandirilmaktadar,

Astragallerin iist yiizlerinde makarala-
rn birlestigi yerde, 4 adet graniil dzerine
oturtulmus tek bir graniilden olusan pirami-
dal bicimli siisleme bulunur. Makaralarin
arasmdaki bu siislemeden iki yana dogru
dérder kiigiik graniil daha uzamr. Bunlann
hemen dniine de birer tiggen plaka tutturul-
mustur (Resim 4, 6). Plakalarn lizeri her ke-
narinda 5 adet olmak {lizere graniillerle be-
zenmistir, Bu tiggen plakaciklar aym olarak
hazirlamp buraya yerlestirilmisglerdir,

Kiipelerin, astragallerin ve taki bon-
cugunun 18 ayar altindan oldugu Temizo-
cak Kuyumeuluk Sanayii ve Ticaret A.S.
Yonetim Kurulu Baskanm Yilmaz Temiz-
ocak tarafindan belirtilmis, ayrica kendi-
si astragaller i¢in asagidaki bilgileri ver-
mistir. "Asik kemigi bicimli eseri olustu-
ran her makaranin ici bostur st ve alt
yiizeyleri yuvarlak birer disk ile kapatil-
mastir, Iki makara yanyana getirilip iist
ve alttan birbirlerine baglanmislardir, ay-
rica iist tarafl her iki yana dogru birer lig-
gen plaka ile birlestirilmistir. Makarala-
rin ichiikey kisimlarinda birbirlerine
dogru 0.5 mm'lik birer delik yer alir. Bu
delikler, parcalar birbirlerine kaynakla
tutturulurken, icerde 1sinan havanin pat-
lama yapmadan disanya ¢ilkmasi icindir,
Kaynak isc¢iligi cok temizdir, tasma yok-
tur. Uggen plakalarin iizerindeki altin ta-
necikler de plakaya hassas bir bigimde
kaynakla baglanmistir. Astragallere en
sonunda c¢ok ince bir tesfiye yapilmas,
béylece dis yiizdeki hatalar en diisiik se-
viyeye indirilmistir. Cilasizdir, mat gdé-
riintiisii tesfiye ile saglanmistir.”
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Sonuc

1997 ve 1998 willarinda hdylikte calisi-
lan alan, anakaranmn lzmir Kérfezi'ne aci-
lan giineydogu kismi olup, buraya zamanla
deniz seviyesinden 2-3 m yilikseklikte alliiv-
yon toprag yigilmistir, Yaphigimiz arastir-
malar: antik gesmenin dnilinden baslatarak
batiya dogru siirdiirdiik. Burada, kent suru-
nun hemen disinda simdilik 70 m uzunluk-
ta ve surun éniinde 5 metre genislikte bir
Iny seridini ortaya ¢ikardik. Yukarda sdz
konusu edilen buluntularn yer aldign gd-
mii alani, antik ¢esmenin daha sonraki bir
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Cizim 1: Bayrakh H&yOGO, A. Arkaik Nekropol,



Cizim 2: Krater. M.O. 7.ylizyil sonu 6. yiizyil basi.
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Gizim 3: a-d. Boiotia kaplarindaki kus figurleri. a, b. E.Walter Karydi, 1968, CVA Minchen 6, Minc

hen, Lev.269 Nr.414, Lev.268 Nr.418. ¢, d. A. Waiblinger, 1974, Lev.12 Nr.5. Lev.11 Nr.
5 A.571. e. Bayrakl kraterindeki kus betimlemesi.



Bayraklt Hoyviligdndeki Arkaik Daneme aft Mezariik &1

Cizim 4:  Aslan awv sahnesinin altinda yer alan ve kabi cepecevre dolanan spira-palmet dizisinden
olusturulrmus bitki kusagd.




AKURGAL

Resim 1: Bayrakl Arkaik nekropollindeki bir lahitten ele gecen altin buluntular, M.O. 6. ylz
vil bast. izmir Arkeoloji Mzesi.




Bayraikh Haytiglindelki Avkailk Ddneme ait Mesarhk

Resim 2: Yelken yakasi bigimli, graniilasyon teknikle bezenmis altin kiipeler (bkz. Resim 1)

Resim 3: Altin kiipelerden bir gift (bkz. Resim 1,




G4 AKURGAL

Resim 4: Altin astragallerden birinin Gstten gérinimu,

Resim 5: Aymi astragalin alt ylizevyi.



Bayraklt Hévigindeki Arkaik Ddneme ait Meozariilk 5

Resim é: Ikinci altin astragalin Ustten gdranamu.

Resim 7: Ikinci astragalin alt ylzeyi.
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Resim 11:

Ozgen-J. Oztiirk, 1996, 205 Nr.176.




Bayrakl Hayignindekd Avkaik Ddéneme ait Meznrlik oy

Resim 12: Krater. Bayrakl Nekropol. Pismis toprak. mevcut yikseklik 0.76 m. M.O. 7. yiizyil so-
nu - 6. yuzyil basi.
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Kyrene Sikkeleri Uzerinde Betimlenen
Silphion Bitkisi Isiginda Antik Cagda
Dogum Kontrolu

Birth Control in Ancient
Times in Light of the
Silphion Plant on
Kyrenian Coins

Mustafa SAHIN

Anahiar SSecikden Dogum konlechl Kynend Silphion Skke
Kewwords: Birth Control Kyrene Siphion Coin

In ancient times, the Silphion plant was only grown alons the Libyan coast and its ex-
port to the other parts of the Asia Minor and of the Mediterranean was the main source
of Kyrene's wealth. According to tablets found at the Knossos by Sir A. Ewans, the plant
was already known long before 7th century B.C.; its is mentioned that the Therans went
to Kyrene probably to obtain the Silphion plant.

Silphion was occasionally used as a symbol on the Archaic and Classical coins of Kyre-
ne. This depiction of the plant disappears by the Hellenistic period. Nowadays, Silphion
plant is used for cooking and as a medicine to prevent cold. However, on the Kyrenean
coins, Silphion is depicted with an unclothed women sitting near the plant or with a wo-
men holding her hand on her sexual organ. Both of these representations indicates that
the plant is related particularly with the women. Another evidence are the terracotta fe-
male figurines holding in one hand a Silphion plant and in the other a sickle. As we
know both from written sources as well as from archaeological finds, birth control prac-
tice was known through antiquity.

The colonisation movements had resulted an increase in population. The use of Silphi-
on as a means for birth control begun probably at this time and continued up to the Hel-
lenistie period.

By the beginning of the 20th century, historians have accepted that the birth control was
already known in ancient times and the Silphion was used instead of superstitious met-
hods as spells. The practice of birth control disappears under monotheic religion during
the Middle Ages, only to reappeare at present with the uncontrolled increase in the
population.

* Mustafn Sahin, Selguk Universitesi, Fen-Edabiyat Fakulesi Arkeolo)i Bolimi 42031 KonywTurkiye
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Bugiin ki Bingazi dolaylarinda (Lib-
ya) yer alan Kyrene, 1.O. 630 civarinda
Thera'dan hareket eden Dorlar tarafinda
kurulmus bir kiyn kentidir . Kitanin icle-
rinden gelen kervan yolunun denize ulas-
t151 noktada olmasi, kii¢lik bas hayvan ve
at yetistirilmesi, ézellikle de, salt bu top-
raklarda iiretilebildigi rivayet edilen
Silphion bitkisinin ihracati Kyrene'nin
gliclini olusturan unsurlar olmustur . Bu
nedenle Kuzey Afrika'min Naukratis'den
sonra gelen en dnemli kenti olarak kabul
edilmistir . 1.0. 6. yiizyalin ortalarina tarih-
lenen ve Kyrene krali Arkesilas’ ihracat
esnasinda gdsteren vazo resmi, ticaretin
ulastigr boyutu gistermesi agisindan ol-
dukea ilgi ¢ekicidir (Res.1) .

Ancak, bu calismada ilizerinde durul-
mak istenilen asil konu, kentte yapilan ti-
caretten cok, bir grup Kyrene sikkesi lize-
rinde betimlenmis olan Silphion bitkisi-
dir. Ciinkii, bir zamanlar Anadolu da dahil
olmak lizere tiim Akdeniz lilkelerine ihrag
edilen Silphion'un hangi amacla sikkele-
rin tzerinde bulundugu ve en dnemlisi de
bir bitkinin neden antik ¢gagda kent sem-
bolii olacak kadar sempati gérmiis oldugu
uzerindeki savlarda bugiline kadar bir bir-
lik saglanamamstir,

Kyrene, 1.O. 6. ylizyahin 2. yarsindan
itibaren, gogunlugu propaganda amacgh
olan, Attik agirhfinda tetradrahmi darp
eder. Silphion bitkisi, bu erken &rnekler-
den baglayarak sikkelerin dn yiiziinde kul-
lanilan bir kent sembolii olmustur . Bu da
bitkinin bu tarihlerde Kyrene icin cok
onemli oldugu konusunda ipuglan ver-
mektedir. Ilk sikkelerde, olasilikla daha
kolay islenen ve yuvarlak resim alanina
yerlestirilebilen bir motif olmasi1 nedeni
ile, bitkinin sadece meyvesi gdrilmekte-
dir . Kisa bir stire sonra ise artik tiim de-
taylan ile betimlenmeye baslanir (Res.2-
5). Bu konuda E.S.G. Robinson kapsaml
bir arastirma yapmis ve sikkeleri, Silphi-
on'un tiplerine gére bashea ii¢ gruba ayir-
mustir . {1k gruptaki sikkelerde, bitkinin
tiim bdélimleri dogal yapilmistir: kalin ve
giiclii bir kik, genis vapraklar, merkezde
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kii¢iik tomurcuklardan olusan bir cicek,
kenardaki yapraklardan acan kiiciik ci-
¢ekler halindedir. Ikinei gruptakilerde bit-
ki cansiz ve ¢ok kati1 simetrik yapraklar-
dan olugsmaktadr.

Son tipte ise bitki tamamen stilize ve
basit iggiliklidir . Klasik dénemle birlikte
Kyrene sikkeleri tizerinde Silphion'un ha-
kimiyeti azalarak ikinei plana atilmis ve de-
gisik tipler de goriilmeye baslamistir. Hel-
lenistik dénem sikkelerinde ise bitkinin ta-
mamen ortadan kalktiga gériilmektedir.

Grekge "Silphion", latince "silphium"
ad ile bilinen bitki, Ferula ailesinin bir
liyesi olup, genellikle dev dere otu olarak
bilinir . Kiigiik yaprak ve san ciceklerden
olusmaktadir . Theophrastus ve Plinius'a
gdre, bitkinin biliyiik ve kalin kékii, uzun
povdesi ve kerevize benzeyen yapraklan
vardir ., Barka ve Kyrene'de bulunmus
olan ve lizerinde Silphion'un yaminda bir
ceylan bulunan tetradrachmilere gdre,
Silphion orta biiytikliikte bir bitki olmali-
dir. Giintimiizde yok olmus olan bitkiler
arasinda yer aldif savlansa da, tanimina
gore yalin bir benzerinin halen Akdeniz
Bdélgesi'nde varhgim stirdlirdigini diu-
siindliglimiiz Silphion (Renkli Resim 1),
rivayete gére antik ¢agda salt Libya kiyila-
rinda yetistirilebilmistir . Bitkinin ekili ol-
dugu tarlalarin simirlarnm ise Herodot ciz-
mektedir: "K. Afrika kiyilarinda Menelaos
limamindan baslar, Platea adasidan
Syrtis'e kadar kiyiya paralel uganir; yakla-
g1k 125 mil uzunlugunda 35 mil genisligin-
de bir alam kapsar",

Thera'dan géc eden Dorlar tesadiifen
mi Libya sahillerine yerlestiler sorusu ha-
la tartisilmaktadir. Clinki, yukarda da de-
ginildigi gibi, Silphion antik ¢agda salt bu
topraklarda yetismistir ve bu da belli bir
dénem Kyrene'nin zenginliginin asil kay-
nagl olmustur. Sir A. Evans, Knossos'da
yaptign kazlar esnasinda bulunan baz
tabletlerin ilizerinde Silphion'a ¢ok benze-
yen semboller oldugunu aciklamis ve bit-
kinin Kyrene'den Girit adasina getirildigi-
ni ve burada tiretildigini savlamistir. Girit
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adasinda yetistirildigi konusunda kesin
bir kamt bulunmasada, R. Kandeler tara-
findan yapilmis olan son ikonografik ca-
hisma , Minos kiiltiiriiniin devami olan Mi-
ken'de de bitkinin en azindan bilindigini
ortaya koymustur, Yetistirilip yetistirilme-
digi konusu bir tarafa birakilirsa, bitkinin
cok daha erken tarihlerde bilindigi bu bel-
gelerle ortaya konulabilmektedir. Bu so-
nug¢ ise, BE. Fabbricotti'nin de diigiinddgd
gibi , Thera'dan Libya'ya g6¢ eden insanla-
ra rehberlik eden Korobios'un, bitkinin
degferini dnceden bildigini ve bu gdci bi-
lingli olarak gerceklestirmis oldugunu
gistermektedir.

Kyrene'nin zenginliginin asil kaynaga
olan ve Plinius'un, "Silphion agirhg ka-
dar gilimiisten daha degerlidir" dedigi
Silphion, antik ¢agda neden ok ragbet
gdrmiis ve knymetli bir bitki olmustur? Ce-
vap bitkinin antik cagdaki kullanmim ama-
ciyla dogrudan ilintilidir. Bugtine kadar
Silphion'un, tat verici olarak mutfak, so-
guk alginhklannda bogaz yumusatic: ve
oksiliriik surubu olarak eczacilik gibi ¢ok
farkl alanlarda kullamilan bir bitki oldu-
gu lizerinde durulmustur . Ancak, kulla-
nim yelpazesi ne kadar genis ve degisik
olsa da, bitkinin ¢ok degerli olmas1 konu-
sunda yetersiz kalmaktadir. Cilinki, bitki-
nin kdékiinden elde edilen &z suyun cok
ac1 oldugu ve ancak yag veya sarapla su-
landirilarak igilebildigi bildirilmektedir .
Bu da, insanlarnn bunu zevk almak igin
degil de, herhangi bir nedenle, gereksin-
me duyduklar igin satin aldiklarmm di-
stindiirmektedir

Silphion'un gercek kullamim amaci-
min belirlenmesi icin dncelikle sikkeler
tizerinde yer alan ve bitkinin karsisinda
bir tabure (Diphroi) lizerinde oturan kadi-
nin ikonografisinin dogru olarak irdelen-
mesi gerekmektedir.

Kyrene sikkelerinin bir grubu dzerin-
de bulunan kadin, bir Silphion'un karsi-
sinda tabure (Diphroi) lizerine oturmalkta,
bir eliyle bitkinin gdvdesine dogru uzanir-
ken, bitkiye ait bir ¢igek tuttugu diger eli
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kendi kadinhigimin lizerine gelecek sekil-
de bacaklarmnin ilizerinde durmaktadir.
Kadin, viicut hatlarimin ¢ok net bir sekilde
goriilmesi nedeni ile, ya ince bir kumas-
tan elbise giymis ya da ciplaktir (Res. 6) .

Silphion'un kadmn ile olan iliskisini,
yine Kyrene kdkenli terrakotta figlirinler-
le de kanmitlamak olasidir. Su anda Lond-
ra’da bulunan ve 1.0. 5. yilizy1la tarihlenen
terrakottadan bir kadin figlirini , uzun bir
elbise giymis, bir elinde Silphion, digerin-
de ise orak tutmakta . Olasilhikla bu figiirin
ile Silphion hasadiyla iliskili bir kadin an-
latilmak istenmis clmalidir. Burada bizim
icin énemli olan, kadinin tanriga ya da
Nymphe olmasindan ¢ok, bitkinin yine bir
kadinla birlikte bulunuyor olmasadir.

Bu giine kadar yapilmis olan degisik
galismalarda Silphium ile birlikte olan ka-
dinlar icin, genelde tanrga, Apollon'un
sevgilisi Nymphe Cyrene veya bitkiyi ko-
rumakla gérevlendirilmis rahibe-kadin ya-
kistirmasi yaplmastir . Bu baglamda Gzel-
likle sikkeler iizerindeki oturan kadinla-
rin dogru yorumlanmas: énem kazanmalk-
tadir. Clinki, kadinlar giyvinik de ¢iplak da
olsalar, bir elleri ile bitkinin gdvdesine
uzanirken, diger ellerini lireme organlari-
mn iizerine gelecek sekilde tutmaktadir-
lar. Bu devinim bitkinin cinsellikle olan
iliskisini gastererek, Plinius'un, gilinliimiiz
arastirmacilarnmn goézinden kagan veya
her nedense ilizerinde fazla durmadiklan:
"Kadinlar, mensturasyonlarini (menstru-
ation) baslatmak ig¢in, onu sarapla icer ve
onu yumusak bir yinle kadinhklarimn
igine (servix) uygularlar " rivayetini akla
getirmektedir. Plinius'un bu anlatim ise,
Silphion'un aym zamanda kadinlar ara-
sinda dogum kontrolii amaciyla, gebeligi
dnleyici bir ilag olarak kullamlmis oldu-
gunu agik bir sekilde belgelemektedir.

Sonucta da, sikke betileri veya terra-
kotta figiirinler ile, tanrca ya da kutsal
karakterlerden cok, Riddle ve arkadaslari-
nin da savladiklan gibi , bu bitkinin kadin
ile olan iliskisi anlatilmak istenmis olma-
Iidir. Diger bir anlatimla, bunlarn tanrica
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ya da insan olmalarindan cok, kisilerin
kadin olmalar énemlidir, Plinius'un riva-
yeti dogrultusunda, burada kadin ile ku-
rulabilecek en dogal iliski de, bereket ve-
ya benzeri yaklasimlardan gok, antik cag-
da varhgi bilinen dogum kontroli ile ilgi-
li olani olmalidar.

Silphion'un dogum kontroli ile ilgisi-
nin varhigim, betim sanat: ve Plinius'un an-
latilarimin yam sira, yazih kaynaklarla da
ortaya koymak olasidir. Kyreneliler'in Silp-
hion'dan elde edilen baz bitkisel karisim-
lar bulmus olduklar ve bunu dogum kont-
roliinde kullandiklarndan Grek botanikei-
si Theophrastus da (I.0. 370-288) bahset-
mektedir . Aynica, 1.0. 1 yiizyilda yasamis
olan Romal sair Catullus, Lesbia'sina yaz
mag oldugu erotik siirlerinde Kyrene sahil-
lerinde yetigsen Silphion'dan da bahset-
mektedir . [.S. 2. ylizyilda yasamis olan jine-
kolog Soranus, gebeligi 6nlemek agisindan
dért regete 6nermistir. Bunlardan birisi de,
bir iki finean suya bir nohut biiytikligiinde
"Cyrenaic" tohumunun atilarak icilmesidir.
Plinius'dan dgrendigimiz kadan ile Cyre-
naic, siv1 Silphion’'dan elde edilmektedir.

Bu baflamda akla gelen soru antik
cagda gercekten dogum kontroliiniin ya-
pilip yapiulmadigidir. Grek ve Romali-
lar'dan ¢ok daha dénce eski Misirhilar do-
gum kontrolii uygulamislardir. 1862 yilin-
da E. Smith tarafindan Luxor'da bulunan
ve 1.0, 1550-1500 y1llarina tarihlenen Eber
papiriisii dogum kontroliinden bahset-
mektedir . Papiriise gdre, akasya zamla,
hurma ve belirlenemeyen bitki bal ile ka-
ristirilarak cinsel organa uygulanmistir.
1888 yilinda F. Petrie tarafindan Fayum'da
bulunan 1.0. 1900 yllarindan jinekolojik
metin iceren Kahun papiriisiinde ise,
Eber papiriisiine benzer sekilde ii¢ adet
gebeligi dnleyici recete dénerilmektedir.
Her ii¢ regetedeki en dnemli katlki madde-
si yine akasya zamladar .

Antik Yunan diinyasinda, yine cesitli
bitkiler kullamlarak dogumdan korunma-
ya devam edildigi bilinmektedir. Ornegin,
Aristophanes ilk olarak 1.0. 421 yilinda
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Atina'da oynanan komedisi Banrs'ta (Eire-
ne); Trigaius'un, kadin arkadas: hamile
kalinea sasirdifindan, bunun iizerine
Hermes "Pennyroyalden bir élel alsayda
hamile kalmazdi" seklinde tavsiyvede bu-
Ilundugundan bahsetmektedir . Dogum
kontrolii {izerine arastirma yvapan jineko-
loglar pennyroyalin gebelikte etkili oldu-
gunu saptamislardir . Plato ve Aristote-
les’in ideal sehir ve eyaletlerdeki niifusun
kontrol edilmesi amaciyla dogum kontro-
liinii destekledikleri bilinmektedir . 1.0.
200-118 yillamn arasinda yasamis olan Poly-
bius, cagdas ailelerin bir iki cocukla ve-
tindiklerinden bahsetmektedir . 1.S. 129-
199 yillan arasinda yasamis olan Romal
tnli fizikei ve eczac1 Galen, ilaclar lizeri-
ne yazdigr kitabinda, sdégilit ve hurma
agaclarinin gebelifgi dnleyici etkilerinin
oldugunu bildirmektedir . Bu konuda Per-
sephone ile Hades arasindaki iliski iyi bir
kamittir: Persephone ségiit cekirdeklerini
yemis ve aylarca gebe kalmams ; modern
tipta bu metodun dogrulugunu kanitla-
mustir . Sonug olarak, antik gagda kesin-
likle aile planlamasi, diger bir anlatimla
dogum kontroli yapilmistir.

Silphion'un en azdan saghkla iliskisi-
ni kentin efsanevi kurucusu ile olan iliski
de belgelemektedir. Pindar’a gére kentin
kurucusu, Apollon ve Nymphe Cyrene'nin
oZlu Aristaios'dur . Aristaios, Asklepios ile
aym dzelliklere sahiptir; bu iliski her ikisi-
nin giydigi elbise ve yanlarinda bulunan
yilanla da ikonografik acidan ortaya konu-
labilir. Aralarnndaki fark, Asklepios'un da-
ha yash ve sakall: olmas:, Aristaios'un ise
bir delikanh olarak resmedilmesidir. Aris-
taios, ayn1 zamanda tarmin koruyucusu-
dur ve de Silphion'un Aristaios tarafindan
kente armagan edildigi rivayet edilmekte-
dir . Bu durum da bitkinin éncelikle sag-
likla iliskili oldugunu gdstermektedir. Do-
layisiyla bitki mutfaktan cok, buraya kadar
belgelenmeye calisildig gibi tibbi amacla,
yani dogum kontroliinde kullamilms ol-
malidir. Libya sahillerinde tiretilen Silphi-
on, antik ¢cag kadininin kullamim igin Ak-
deniz'in dogu sahillerine kadar ki gcok ge-
nis bir alana ihrac¢ edilmistir . Bir zaman-
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lar "agirhgindaki giimiisten daha degerli"
olmasi da, bunun koruyuculugunun diger-
lerine gdre daha fazla oldugunu, dolayis1
ile de kadinlar arasinda daha fazla ragbet
gordiigini kamtlamaktadir.

Ozellikle 1.O. 7. yiizyilda yogunlasan
koloni hareketlerinin baslangie: icin 6ne
siiriilen nedenler arasinda kontrolsiiz nii-
fus artis1 da gédsterilmektedir . Hatta, bu
dénemde dzellikle sakat dogan cocuklarin
15512 yerlerde 6liime terk edildikleri riva-
yvet edilmektedir .

Kyrene'nin bu tarihlerde koloni edil-
mesi ve yine Silphion'un bu tarihlerden
baslayarak Hellenistik ddnem baslangici-
na dek revagta olmasi hep kontrolsiiz nii-
fus artisinin énlenmesi gayretleri ile ilis-
kili olmalidir. Belki de, Helenistik ddédne-
min ilk yansindaki savasglar ve kitlesel ha-
reketler niifus artisimi durdurmus, bu da
dogum kontroliinii ikinei plana itmistir.
Bu gelisme de Silphion'un énemini azalta-
rak iiretiminin durdurulmasina neden ol-
mug; bunun sonucu olarak da, ilk asama-
da sikke betimi olma &ézelligini kaybetmis,
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Reconsidering the "Royal" Tombs of
Alacahoytik: Problems of Stratigraphy
According to the Topographical
Location of the Tombs

Alacahoyiik "Kral"
Mezarlarina Yeniden
Bakis: Mezarlarin
Topografik Konumlarina
Ait Stratigrafi Sorunlari
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Keywords:Early Bronge Age Hittite Burlals, Metoliurgy Alacahdy ik
Anabitor sarcakieclk Tung Cod Hitit Mezoriar Metoburl Alocohdyk

Orta Anadolu'nun, dzellikle Ik Tung¢ ve Hitit dénemine ait yerlesmeleri igeren, onemlii
merkezlerinden biri olan Alacahdyiik'tin, aym zamanda Cumhuriyetin kurulusundan
sonra Tiirk Tarih Kurumu tarafindan baglatilan ilk Tiirk kazisi olmas: nedeniyle Tiirk
Arkeoloji tarihinde ayr: bir yeri vardir.

Kazlarda ortaya ¢ikan en ¢arpier bulgulardan biri olan [lk Tung Cag: "Kral" mezarlar:
ve buluntular: ile ilgili bilimsel tartismalar bugiine kadar siiregelmektedir. Bu
tarfismalarin yogunlastigr konulardan biri bu mezarlarn tarihlendirilmesi sorunudur.
Meszarlarin géreceli (relative) olarak tarihlendirilmesi, buluntularin Ilk Tune¢ Cagina ait
diger merkezlerin buluntulari ile karsilagtinnlmasinin yani sira zaman zaman mezarlarin
stratigrafisine dayandiriimigtir.

Bu yazida, mezarlarin tarihlendirilmesi konusunda hoyiik iizerinde bulundulklar: bol-
genin topografyasuun da gdzoniinde bulundurulmas: énerilmektedir. Alacahdyiik'iin
topografik haritas: incelendiginde mezarlarin meyilli bir araziye yerlegtirilmis olduklar:
anlasilmaltadir. Bu nedenle de derinlikleri arasindaki farkin kronolgjik bir anlam
tasimasi olasi degildir. Bundan sonra yapilacak tarihlendirme denemelerinde bu nolk-
tanin yanlis yorumlara meydan verilmemesi igin mutlaka dikkate alinmasi gerekir.

The excavations at Alacahdyik are
among the earliest Turkish archaeological en-
terprises starting about a decade after the fo-
undation of the Republic. The site had already
been noticed by William John Hamilton on
his travels through Anatolia.' Initial work inc-

ludes Georges Perrots investigations publis-
hed in 1872, and a short period of excavation
in 1907 by Theodor Makridi, director of con-
servation at the Archaeological Museum in Is-
tanbul, who together with Hugo Winckler and
Otto Puchstein had just started excavations at

* Bogazigl Universitesl FEF Tarth Balimu, Bebelk PLK, 2, 80815, Istanbul/Tarkiye
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Hattusha.” Then, in the 1930's, The Turkish
Historical Society under the direction of Ha-
san Cemil Cambel was asked by Atatiirk to se-
lect an Anatolian site for excavation.' In 1934,
upon advise of Kurt Bittel, the decision fell on
Alacahdytik, and excavations began under the
direction of Hamit Ziibeyr Kosay and Remzi
Oguz Ank. Work has been continuing at the
site with interruptions until the present and
the results have been extensively published.

The mound of Alacahdyiik is a large,
multi-period Central Anatolian site, situated
approximately 25 km N/NE of the Hittite ca-
pital Hattusha in the central region of the Ki-
zilirmak or classical Halys river.

The earliest settlement at the site was fo-
unded on a natural hill. The present mound
measures 310 m from east to west and 277 m
from north to south and is the accumulation
of about 15 meters of habitation levels upon
this hill." A total of 14 levels were identified
starting in the Chalcolithic period and en-
ding in the Iron Age. These levels were gro-
uped by the excavators into four cultural pe-
riods. In very general terms Period 1 corres-
ponds to the post-Hittite level 1, Period II to
the Hittite levels 2,3a,3b,4, period III to the
Early Bronze Age levels 5,6,7,8 and period IV
to the Chalcolithic levels 9,10,11,12,13,14.

Alacahdyiik's claim to fame is both in
the Early and the Late Bronze Ages: The EBA
levels contained the series of 13 elaborate bu-
rials in a cemetery, the stratigraphy of which
is discussed in this paper. Their spectacular
inventory including abundant gold, silver,
and bronze objects revealed not only immen-
se material wealth, but also an intimate
knowledge and sophisticated application of
metallurgical techniques (Fig. 4). In the LBA,
the site accomodated a Hittite center with
impressive monumental architecture best
known for the Sphinx Gate complex, the
walls of which incorporated expressive sce-
nes and friezes in reliefsculpture.

The excavated thirteen elite EBA burials
are located in the southeastern part of the
mound (Figs 1 and 3). The area covered hy
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the tombs measures approximately 25 squ-
aremeters. This area has the coordinates 52-
56/XLVIIL-LII in the grid system of the publis-
hed Alacahdyiik plans and lies south of the
Hittite temple/palace.” The tombs must have
been dug into the slope at the eastern end of
the east-west running depression. This dep-
ression ends in a bay towards the outer face
of the mound (Fig.2). The gentle rise of the
terrain (towards the north-west) suggests
that one of the main roads leading up to the
settlement had always been located here, as
is also indicated by the later Sphinx Gate of
the Hittite settlement built in this area. Here,
on the upper slope of this bay, the cemetery
must have been visible from the entrance to
the site, probably along a road which once
led up from a contemporary gate to the cen-
ter of the settlement.

The levels of the tombs are marked in a
schematic isometric section.” On the same
drawing there is a zero-point marked on a
Hittite building, which can be identified as
Building IV(rooms 43-47) to the southeast of
the central courtyard in the Hittite complex.*
J. L. Huot, in his discussion of the stratig-
raphy of the Alacahdyiik tombs,’ refers speci-
fically to this zero-point in a footnote, but
expresses scepticism about its actual use
and existence at the time of the excavation of
the tombs. If correct, this would mean that
the levels of the tombs are not secure.

Therefore, it was deemed necessary to
reflect on the validity of this zero-point and
the level readings for the tombs: two corres-
ponding zero-level lines appear in the conto-
urs-map on either side of the east-west run-
ning depression, which itself is marked with
negative levels.” Another reference to a ze-
ro-level is found in a section through the
chalcolithic levels in the grid location 44/
XLII-XLVL'" One may think that two different
zero-points are involved, because here, in this
area the chalcolithic levels lie between 0-(-5)
m as shown on several smaller plans.” This is
several meters higher than otherwise indica-
ted chalecolithic levels, namely (-10) to (-15)
m." This difference in depth for chalcolithic
levels is best understood in the east-west sec-
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tion A-A'" The Hittite building with the zero
level and the EBA "royal'cemetery are loca-
ted in the same above described depression,
partially in the so-called bay area. The chalco-
lithie layers in this bay area are located much
deeper than the chalcolithic layers in the cen-
ter of the mound, as one can observe in the
section, In other words, the absolute levels of
the chalcolithic remains depend on their lo-
cation on the mound. One is inclined to in-
terpret the zerolevel lines on the contour
map to have been based on a fixed zerc-point.
On the other hand the zero mark on the Hitti-
te building, which Huot refers to, indicates a
level reading, zero in this case, and not the fi-
xed zero-point of the excavation, which unfor-
tunately seems not to be included in the pub-
lication. Therefore, although not provided in
the publication, all measurements, including
the levels of the tombs seem to be made from
the same zero-point/level.

The stratigraphy of the tombs is a much
debated issue, There is no doubt about their
all dating to post-chalcolithic levels. There is,
however, disagreement concerning their re-
lative chronology within the Early Bronze
Age. It is not clear whether the burnt layer
overlying level 5, which is generally accepted
as the transition from EBA to the Early Hitti-
te Period on the mound, was cut by the tombs
B, D and H.

The excavators are divided on this mat-
ter. R. O. Ank had noted in a preliminary re-
port that tomb B constituted a surprise, since
it was, unlike the other two, R and T, all une-
arthed during the first season, dug into the
burnt layer." In the final publication he repe-
ats that statement, but also states that tomb
B and other buildings remained as islands
on the burnt level, which gives the impressi-
on that the tombs were not dug into the burnt
layer, but remained above it." In the descrip-
tion of the excavation of tomb B, Ank menti-
ons that ashes, charcoal and pottery sherds
were found at the level of the bovine skulls.”
Although stratigraphically this might mean
that tomb B belongs to post Early Bronze
Age/Early Hittite levels R, O, Ank still regar-
ded the then excavated three tombs R, T, and
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B as belonging to the Early Bronze Age due
to similarities among all the tombs' inven-
tory." H. Z. Kosay on the other hand dated
some of the tombs to level 5 and others to le-
vels 6 and 7, but expressed no doubts about
them all being Early Bronze Age burials.” A
rather radical suggestion about the dating of
the tombs is offered by Schaeffer. He argues
that since tomb B is dug into the burnt layer
it cannot be dated earlier than the latter. As
all the tombs have similar inventory, they
must be contemporary, therefore they all
must belong to post-EBA levels.™

There are very few plans that show the re-
lation of the architectural remains to these
tombs. The only detailed plan of this area
shows that tombs H and D destroyed walls of
a level 5 building complex when they were ini-
tially dug.® This specific housing complex is
repeatedly illustrated in later publications.” If
this housing complex is a building of level 5,
as it seems, and is destroyed by tombs H and
D it would indeed mean that at least these two
tombs are later in date than level 5. It is, howe-
ver, not entirely clear why this building comp-
lex belongs to level 5. Although these archi-
tectural drawings were published, the archi-
tecture was not discussed in the publication.

Based on the evidence available from
the published material, it is not possible,
simply to conclude that these tombs stratig-
raphically post-date the burnt layer which is
taken to mark the end of the Early Bronze
Age. Without consulting further plans, dra-
wings and photographs pertaining to this
specific problem one should refrain from
drawing conclusions. The burnt layer itself
also constitutes a problem. M. Akok pointed
out that the fire was confined to the area of
the tombs and some additional area north of
them.* Is it, then, really a destruction that
signals the end of the Early Bronze Age?

More recently the stratigraphy of the
tombs has been discussed by W. Orthmann
and J. L. Huot.* Both agree that some graves
belong to the post-destruction level 5 where-
as others can be dated to level 6 and level 7.
Although their opinion on each specific
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tomb is different, they both take absolute le-
vels as an indication of relative age.

In this paper it is argued that the chrono-
logy of the tombs has to be considered inde-
pendent of their depths, simply because we
are dealing with tombs in a cemetery set on a
slope. As explained above the cemetery was
located on the southeastern slope of the Early
Bronze Age mound, built in the bay-shaped
area, which once may have had a "theater" li-
ke effect exhibiting the tombs® The Early
Bronze Age mound was probably smaller in
its dimensions and maybe also somewhat ste-
eper in the slopes. One has to bear in mind
that the Hittites did a lot of leveling before
they erected their buildings.®™ The depth of a
tomb, then, is determined by its location, i.e.
whether it lies higher on the slope or further
down. The uppermost tombs in the bay would
have been H and B, located highest on the slo-
pe according to their levels (- 5.50m and - 6.35

NOTES

1-W. J. HAMILTON, 1842, 382-3584
2- G. PERROT, et. al., 340, pl.12
3- Th. MAKRIDI, 1908, 3
4- K. BITTEL, 1982, 126
5 H. 0. ARIK, 1837, 5: H.Z. KOSAY, 1944, 170

For a general plan of the Hittite remains see H.Z, KOSAY,
1966, pls. 1 and 78
7- HE. KOSAY, 1966, pl.13%b
8 H.2. KOSAY, 1966, pl. 78
8- "I1 existe daillears un point de référence 0, 00... mais
n'at-il pas 6té inventd aprés coup?”, J. L. HUOT, 1982, 58
10- HZA, KOSAY, 1966, pl. 147, inset contours map of the
moninl
11- H.Z KOSAY, 1866, pl. 1454, note that LL should rather be XL
12- HZ KOSAY, 1966, pl. 142: levels I¥ and X seem to be at a
depth of 1.66-2.26m, level X1 is at a depth of 2, 2:2.36m and level
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14- HL.Z. KOSAY, 1066, pl. 147, lower part

BIBLIOGRAFHY

ARIK, R.O., 1937
Alaca Hoyik Hafriyat: 1835 Ankara, Tiirk Tarih Kurumu, Se-
riV.No.d

ARIK, H., 1937
"Alacahdyuk hafriyatinin ilk neticeleri” Belleten 1; 210-221.

BITTEL, K., 1982

“Atatark" Mustalfa Kemal Atatdrvic 1991-1881; Vortrige und Auf~
siitze zu seinem 100, Geburtstag. Heidelberg, Julius Gro-
05 125-127.

HAMILTON,W.., 1842
Researches in Asia Minor, Pontus and Armenia I London,
John Murray.

HUOT, J.L., 1982
Les Céramiques Monochromes Lissées en Anatolie d 'Epogue
du Bronze Ancien. Paris, Gouthnor.

KROSAY H.Z., 1844
Auvsgrabungen von Alacahdyvik 1936,
Ankara, Tirk Tarih Kurumu Yayinlan. Seri V.Sayi 2a

KOSAY, H.Z,, 1051
Alaca Héytik Kazsi 1937-1839, Ankara, Tirk Tarih Kurumu,

UZYAR

m); tombs D, S, R, E, F, C, T, A, and A', cover
the intermediate range on the slope. As expec-
ted the deepest tombs L and K ( -8.60m and -
9.0m) are also the ones located lowest on the
slope.” Originally, all tombs might have been
dug at a similar depth from the surface, howe-
ver due to erosion and Hittite levelling the the-
ir distances to the surface might have been al-
tered. It is conceivable that the tombs were
dug into terraces. The only certain informati-
on about the relative chronology of the tombs
is given in cases where they overlap, i.e. when
it is attested that one tomb has actually been
constructed partially on another tomb as is
the case in A and A' or within T and C.

The rejection of absolute levels to estab-
lish the relative chronology of the burials do-
es not constitute a solution in itself, but rat-
her serves the purpose of clarifying the evi-
dence in preparation for further research
and analysis.

15- R.O. ARIK, 1937, “Alacahdyiik hafriyatinin ilk neticeleri™
Belleten 1, 219

16- R.O. ARIK, 1837, 112,686

17- R.O. ARIK, 1837, 53

18- R.O. ARIK, 1837, 112

18- HZ, KOSAY, 1951, 58

20- C.FP.A. SCHAEFFER, 1048, 286-291

21- HE KOSAY, 1951, plan VII

22- H.Z. KOSAY, 1966, pls, 135, 137

23- M, AKOK, pers. comm. July 1987, See also H.Z KOSAY,
1966, pl. 147, section A-A

24- 1. L. HUOT, 1982, 55-58: W, ORTHMANN, 1963, 3234

25- M. AKOK desoribed their location as “theater™like, pors.
comm,, July 1987

26- H.Z KOSAY, 1066, pl. 145 see the part of the mound where it
says "Bl Cafn Blokaj Temeli” (Hittite period levelled foundation)
27- The range of levels for tombs H and B are (all negative) 5.5-
6.30m, for tombs .5 and R 6.3-6.9m, for toms EF.CTA and A’
T.0-8 8m, and for tombs L and K 8.8

KOSAY, HZ., 1966
Alaca Hévilk Kazisi 1840-1948. Ankara, Tirk Tarih Kurumu
Yayinlarn.Serl V.Say 6

KOZAY, HEZ., 1873
Alaca Haylk Kazisr 196567, Ankara, Turk Tarih Kurumu.

MAKRIDI, TH., 1908
“La Porte des Sphinx 4 Buyuk.” MVAG, Berlin, Woll Peiser.

ORTHMANN, W., 1863
Die Keramik der Frithen Bronzezelt aus Inneranntolien. Istan-
buler Forschungen 24. Berlin, Gebr, Mann.

OZGUC,T., 1948 _
Cintarihte Anadolu'da Ol Gamme Adetlerd, Ankara, Tirk Ta-
rih Kurumu,Seri VII.No.17

FERROT, G., GUILLAUMEE. ET DELBET,],, 1872
Exploration archdologique de In Galatie et de la Bithynie,
d'une partie de la Mysie, de la Phrygie, de Ian Cappadoce et du
Pont, Paris, Firmin Didot,

SCHAEFFER, C.F.A, 1948
S!mr!g'mghfu Compard et Chronologie de M'Asfe Oeoldentale,
London.Oxford University Press



Reconsidering the "Royal” Tombs of Alacahdyiik 83

Figure 1: Photo of Tomb A with some of the inventory in situ. History Exhibition, Turkish Histo-
rical Society, 1937,
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Figure 3: H.Z. Kosay, 1966, pl. 147.

Figure 4: Computer generated view of Alacahodyik in relief, based on contours map in
Fig.2. View from the East. Scale 1:1250
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Argolid: Connection of the
Prehistoric Legends with
Geoenvironmental and Archaelogical
Evidence

Argolid: Tarihoncesi
Efsanelerin
Cografi - Cevresel ve
Arkeolojik Verilerle
Baglantilari

Ioannis LIRITZIS* - Maria RAFTOPOULOU*

Keywords: Myth, Inachus, Argolid, Geoarchaeological, Alluvial, Early Bronze Age, Deluge
Anahtar Sézciuklar: Mitos, Inakus, Argolid, jecarkealogk, Alivial, ik Tung Caf, Tulan

Bu yazi, " ‘Inachus’ Tufani" nin destansi dzetine ait bir denemedir ve Yunanistan'in,
kuzey Pelapones bdélgesindeki Argolid'de meydana gelen baz paleoklimatik olaylara
dayali siddetli bir ¢okiisti anlatmaktadir. Bu ¢dkiisiin agiklanmas: Zangger'in (Zangger
1993) ayrintili calismas: sonucu elde edilen paleocografi ve jeoarkeolojik verilere
dayanmalktadir.

Argolid'in soy agaci: Inachus, Phoroneus, Io ile baslar ve onlarin soyundan gelen
Epaphus, Libya, Aegyptus, Danaus, Proetus, Acrisius, Perseus v.s. ile devam eder.

Jeoarkeolojik verilere gére Ilk Hellas (EH) I ve 1I evresinde kalin aliivyon birikintileri
yayendi, boylece denizin ilerlemesi / cekilmesi ve kiy seridinin degisimi Argiv ovasinda
cok iyi bir sekilde belgelenmistir. Bu jeo-gevresel veriler ile birlikte nehir tanrisi
Inachus’a ait mitoloji ve onun soyundan gelenlerin bu dogal afetler sonrasinda bir
‘diizen’ getirme c¢abalari, tiim bu "mitolojik olaylarin" M.O. 3.binin ilk yarisinda yer
aldigim farz etmemizi saglamaktadir.

‘Optik termoliiminesans’ adli yeni bir olglimleme metodunun ispat ettigi lizere bu zaman
Argolid'de iki tane piramitin insa edildigi devre rastgelmelktedir.

Mitolojik olaylara gergek bir boyut kazandirmak tehlikeli bir cesaret isiyse de bizim
amacimiz yeni bir veri ve segenek ¢areler getirmektir. Bunlarin her ikisi de bilimler aras:
arastirmalara ait verilere tatminkar cevaplar bulabileceklerdir. Bu aragtirma en azindan
Argolid'in destansal yazilar igin bir deneme yazisi niteligindedir.

*Academy of Athens, Research Center for Astronomy and Applied Mathomatics, 14 Anagnostopoulouw Str., 10673, Athens/greece
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1. Introduction
1ia. About mythological deluges.

Every place has its own intierent "ge-
nesis".rooted according to the immediate
and direct natural environment.

There are three most important de-
luges in Greek mythology (I.T. Kakri-
des, 1986), which, above all, suggest a
wider geographical area, Ogygos (Attica
-Boeotia), Deucalion (Thessaly) and Dar-
danus (Macedonia). The Inachos deluge
in the area of the Argolid also appears
among the variations of the local myths
(Table 1).

Phoroneus is the closest descendant
of Inachus and he is referred to as the
first man and king on earth after the de-
luge of Inachus. Phoroneus is directly
connected with the creation of civilizati-
on, who, according to a myth, brought fi-
re to the people and taught them its use.
Prometheus performed a similar activity.

A very important piece of evidence in
the myth of Phoroneas in the Argolid, is
the expulsion of the mythical blacks-
miths Telchines and the adoptation of
their techniques. The activities of the
mythical Telchines were at Limnos, Rho-
des, Kea and in other myths (Attica) it
was the same with the prehellenic tribes
of Kares (EUfiui) or Kires (BSfini).

It must be noted that the advance of
pyrometallurgy is already established in
Poliochni, on Limnos from 3100 B.C. to
2600 B.C. As a result of the destruction
and abandonment of Poliochni in 2300 to
2200 B.C. the inhabitants emmigrated to
many Early Helladic II and Early Cycla-
dic III locations of eastern continental
Greece and Islands (C. Doumas, 1994).

The myth of Phoroneus includes not
only cultural development, but also soci-
al development according to the develop-
ment of a local patrology. The period be-
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fore Phoroneas according to mythical ge-
nealogy is characterised by harmony and
a common language. One finds the same
kind of harmonic coexistence and com-
munication among people in the Judaic
myths (Genesis 11,9).

The time of Phoroneas comes in cont-
radiction to this world, where a vast deve-
lopment in the population imposed the
dispersion of the people into different
settlements and which resulted in harmo-
nious communication; and at the same ti-
me the development of local dialects
(multilingual) began.

The legend of Babel (Genesis 11, 9) is
also referred as an indication of "multi -
languages" in such an inevitable social-
cultural event.

The genealogy and patrology of the
0Old Testament and Sumerian tradition
are based on myths and real facts. The
"Deluge" is the cause and the starting-
point.

Noah and Inachus are humanity's
pro-genitors, as all people imagined this
every time. Their descendants - Abra-
ham and Phoroneas respectively - pro-
moted the éivilisation and the society of
their people.

The event of one or more deluges se-
ems to be "a common evidence" in the
traditions of different people. For
example, the local experience of a vast
destruction in Mesopotamia before 2000
B.C., established the drastic geologi-
cal/climatic upheavals which are first re-
ported at about 2000 B.C., in the epic po-
em of "Demiurge" (Creation)- where the
main role player in the organization of
the universe was Marduk-, in the epic
poem of "Gilghamesh" with the relevant
babylonian deluge during the 3rd mil.
B.C.. In the Old Testament (Genesis 6, 1
- 8, 29) it was the Judaic Noah's Deluge
(New Larousse Encyclopedia of Mytho-
logy, 1968).
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The local climatic and geologic phe-
nomena, accompanied by destruction,
are basically the core of theogony and
anthropogony of the people. Thus, the de-
luges in the myths reflect a local geologi-
cal or climatic event with serious conse-
quences in a wider area.

Having this in mind, smyth», enrolled
in a wider environmental reality, does
not exclusively servs fantasy. Historical
events can perfectly well create a "myth";
and even more so when they are connec-
ted with the archaeological data they can
help to decode the legends.

According to the Greek interpretati-
on of the myth, with its many local tradi-
tions and variations, there is a possibi-
lity of locating traces of the historic ro-
ute of pre-Hellenic tribes (e.g. Pelasgi-
ans, Lelegians, Karians, Tyrrinians and
others) and proto-Hellenic and Hellenic
races (e,g. Dananians, Aeolians, Arkadi-
ans, Achaeians, Dorians, Hellenes, Ioni-
ans, Macedonians, Myrmidonians, and
others), to the places of their final desti-
nation (Epirus, Thessaly, Lokris, Phokis,
Arkadia). (History of the Greek Nation,
1970).

This paper is an attempt to attribute
the mythological deluge of Inachos in the
Argolid to an actual climatologic event.

1b. The mythical deluge
of the Argolid.

The Argolid origin myth refers to the
deluge followed by the creation of the Ar-
golid civilisation and its complicated ge-
nealogical tree.

Inachus is considered the pro-genitor
of the Argians (citizens of Argos), and the
first person who gathered and organised
all the scattered people in the Argolid
right after the deluge. He is the person
who started to drain the stagnant waters
from the Argolid plains and to lay out the
river's bed.
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The people after the deluge (before
Inachus) lived up on the high mountains.
Inachus appeared to be the son of Oce-
anus, and husband of one of the Oceani-
des. His descendants - Phoroneus as a se-
cond generation descendant and Danaus
as an eleventh generation descendant -
are thus connected with the creation and
advent of civilisation in the Argolid.

There is similar meaning in the At-
tic and Boeotic myths : natural disaster,
rising out of the water, assembling of
the people and cultural beginning from
a wcharismatice leader, that establishes
Ogygus as the pro-genitor and first king
of Attica and Thebes (Boeotia). Also, du-
ring his leadership the eponymous le-
gendary deluge is reported to have ta-
ken place.

Most of the Greek myths are based
on the event of a deluge and the first in-
habitants and their pro-genitor are refer-
red to right after this event (I.T. Kakrides,
1986, vol.2, p.56-62).

The area of the Argolid, rich in myths
and archaeological findings, provides the
opportunity to correlate the mythical re-
ports with certain geological and climatic
phenomena,

2. Geoarchaeological
Evidence In The
Argolid

During the Early Bronze Age
(E.B.A), considerable change took place
in the Argolid plain, right after a major
transgression of the sea. The post Fleis-
tocene level of the sea ceased locally to
advance further at the beginning of the
Bronze Age, when an area extending up
to 4.7 km from today's shoreline was co-
vered with water. A natural coastal barri-
er and a lake of drinkable water was for-
med on the western coast of the plain
(boundaries between the lake at Lerna -
Magoula near the Kephalari - Nea Kios

area) (Fig.1).



As a natural consequences, with the
first floods and the overflowing of the ri-
ver Inachus, rich alluvial deposits i.e. ri-
ver sediments, appeared on the surroun-
ding plains. The EH layer in all the dril-
ling cores (performed by Zangger, 1993)
revealed by 1 - 3 meters of alluvial sedi-
ment. The radiocarbon dating from coal
deposits of the Neolithic / Early Helladic
stratum gave the age of 2564 * 220 years
B.C. for the alluvial deposit (E. Zangger,
1993, p.52).

There is another similar phenome-
non of sedimentary deposit caused by
the floods, in the same Neolithic / Early
Helladic period in the area of Attica. It is
the Kratilos gravel layer, beginning at
from 3200 B.C. and ending at 2600 B.C.
(R.R. Paepe, et al.,, 1984; R.R. Paepe,
et.al., 1985). Probably, the sea transgres-
sion and the floods were so intense in
the areas of Argolid and Attica, that they
were ‘transmitted’ as the Inachus and

Ogygus deluges’.

The high deposition of sediments on
the eroded Argolid coast, right after the
retent of the transgression, was caused
by an early regression of the sea. This is
mainly located in the area of Tiryns. Sin-
ce then, the plains remained stable and
rich in alluvial deposits. These Early
Bronze Age (EBA) deposits made the
whole area of the Argolid plain very ferti-
le and proper for settlement, due to the
regression of the waters.

The out spreading of the river bed,
noticed in Attica embracing the soils 2, 3,
and 4, correspond respectivly to the Ne-
olithie era dated between 6300 - 6000 B.C,,
to EH era dated about 2700 B.C, and to
Middle Helladic (MH) era dated 1850
B.C. (R.R. Paepe, et al.,1984). Therefore, it
is highly probable that both, the soil No.
3 dated in EH era and the soil in the Ar-
golid dated to about 2564 + 220 B.C., cor-
respond with the phase that took place
during post-deluge time and was referred
to in the myths.
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More specifically, a piece of coal co-
ming from horizon A of the No. 3 section
(Core AP 10: 3,4 m) of the Neolithic / EH
layer was dated by radiocarbon method
to about 2564 & 220 B.C.. The Neolithic /
Barly Helladic horizon was rich in roots
and plant residues along with characte-
ristic ceramic sherds of this period. This
layer was also rich in phosphatic subs-
tances so that the radiocarbon age of the
coal provides a post-ante-quem for the al-
luvial layer deposition and for the hig-
hest point of the sea regression, i.e. this
layer was deposited about before the
2500 B.C.

A progressive increase in the popula-
tion is marked during 6000 to 2600 B.C.,
but mainly during the EBA and EH II
when the development in agriculture and
a permanent settlement are particularly
noticeable, Thus, during the EBA about
206 sites of settlement were located on
the mainland of Greece and Euboea aga-
inst 136 sites during the Neoclithic era,
and 172 sites in the Peloponesse during
the EBA against 81 sites during the Ne-
olithic era (K.T. Syriopoulos, 1994). These
sites are mainly located in eastern Gre-
ece, the areas where the soil was fertile.

The development of settlements and
civilisation in the Argolid is implied by
the mythical activity of Inachus. The pla-
ins were ready for settlement after his
drainage works and cutting in of the ri-
ver bed. May be it was at this site where
a natural regression of the waters and
some technical drainage activity was lo-
cated, exploiting the bed of the river
Inachus on the western side of Tiryns.
This was a place where during the Late
Helladic III B/C era an early regression
and hence reappearance of the same
phenomenon had occurred (flood, dam
and canal). Furthermore, during EBA
the above mentioned coastal barrier as
well as the lake, ringed by Lerna, Kepha-
lari and Nea Kios, were formed. Later on
and up to the present time at the south-
west section of the Argive plain, the river
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Erasinos is the water supplier originated
in the Lerna and Kephalari Springs.

The peoples before Inachus were
scattered in the mountains (according to
the myth), because during the EBA the
argive plain was flooded.

The settlement of Lerna took place in
two phases during the Neolithic era; Ler-
na 1 and Lerna II: whereas in the later
phase there is an interruption in the use
of the site until its resettlement during
EH II (J.L. Caskey, 1960). The time gap is
located at the beginning of the EBA,
when the vast floods took place.

The important settlements in this vi-
tal space of the plains, included the mo-
numental BG building, the "House of Ti-
les" at Lerna III, the round construction
(Rundbau) of Tiryns, or the completely
new settlements which start to appear
about the middle of the third millennium
(K.T. Syriopoulos 18994, Neolithic era, si-
tes 397 - 407, Early Helladic era, sites 467
- 489).

The legendary concentration of the
population during Inachus’ reign, may re-
asonably be ascribed to this phase when
the Argive plain was exploitable, that is,
after the floods (at about 2564 = 220 B.C.).
Here, we could place Inachus in this
early phase while his descendants Phoro-
neus to Danaus placed during the follo-
wing phases but within a time span of
about 360 years (eleven generations x 33
years on average per generation). This
implies that this legendary period could
be dated to the time spars of 450 years
(2800 - 2350 B.C.), marked by the margi-
nal error span of the dating method for
the respective sedimentary layer.

It seems that Lerna was built and for-
tified with the aim of exploiting and cont-
rolling the rich agricultural production,
as is evidenced by the number of storage
pots and clay sealing marks. Tiryns is al-
so located in an especially fertile area;
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and may be the peculiarly built EH II ro-
und building - Rundbau - was used as a si-
lo, if not for something else, such as the
EH II silos at Orchomenus (7), the Cycla-
des, or even Egypt (E. Vermeule, 1972).
The "storage" character of the above ins-
tallations and the instance of a common
Argive workshop of seals (sealing marks
from Lerna, Tiryns and Zygouries in the
Argolid; see, E. Vermeule, 1972; D. Konso-
la, 1884; O. Dickinson, 1994) mark the or-
ganisational needs imposed by the exten-
sive activities of the inhabitants.

The myth of Inachus basically refers
to the creation of the first organised sett-
lements around a river or lake which de-
termines their activities and everyday li-
fe. It forms the typical "model" of the cre-
ation of a civilisation, similar to the ones
in Mesopotamia and Egypt which were al-
so based on local geclogical or climatic
phenomena.

Such environmental phenomena
imply e.g. drastic floods (wet climate),
drought periods, or submersions due to
severe seismic activities. In such unstab-
le periods, any burning social ‘move-
ment’ provides appropriate ground for di-
sorder, contributing to a subversive revo-
lution, and vice versa.

However, such phenomena follow a
kind of snake-like (zigzag) curve of an
increasing trend. They have an average
duration of active-quite periods of wet-dry
climate, of 80-120, 200-250, 500-700 and
about 1000 years, but longer too.

Such climatic cycles have been de-
tected in geoarchaeological research in
the Argolid (and elsewhere), as well as in
such proxy climatic indices, as e.g. the
tree-ring width variation, carbon-14 in the
atmosphere, the stratified mud thickness
in lake sediments, the geomagnetic field
recorded in ancient ceramics and sedi-
ments, the solar activity influencing the
sun-climate relationship (I. Liritzis, 1982,
I. Liritzis et al., 1995; 1. Liritzis and Gallo-



way, 1895; 1. Liritzis and Kosmatos, 1995;
J. Xanthakis and Liritzis, 1991; D.J. Scho-
ve, 1983). These repeated climatic ‘cycles’
are superimposed one upon the other
and form a network of periodic time
spans giving the impression of a unpre-
dictable "chaotic" variation.

Nevertheless, a careful analysis of
climatic, geological and solar parameters
shows the presence of such climatic
cycles these, according to our opinion,
were the basic cause (social-economic re-
asons included, but not necessarily exc-
lusively) of the non-linear ups-and-down
(flourish-decline) of the ancient civilisati-
ons, according to the pattern: destructi-
on- emergence- re-establishment- cultural
realisation- gradual/sudden decline (dest-
ruction), and so on, in a variable tempo-
ral evolution.

Considering the Argolid case and its
climatic cycles ( but other places -examp-
les of ecultural change- as well) it appears
that the trend of the "cultural curve" se-
ems to follow the rules of predictability
mixed with the remains of disorder.
Thus, it could be possible to interpret the
smoothly or anomalously shifted cultu-
ral attraction poles (or cultural evolution
centres), as "strange attractors" in the
theory of chaos. That is, in some particu-
lar restricted areas or points, through
which a moving system passes as it tra-
vels in time, each cycle completes an or-
bital movement. Otherwise, the sudden
transition from order to chaos is a com-
mon phenomenon in nature (J.S. Nicolis,
1990; AM. Killian, 1989; W.I, Ditto and
L.M. Pecora, 1993).

3. "Argos The Anhydrous"
(Polidipsion Argos)

The local Argolid cosmogony which
is connected with the "wet (water) ele-
ment" is represented in the myth of Inac-
hus. The meaning of deluge includes evi-
dence of local disasters, and also incorpo-
rates the primitive underground (_étiiéia)
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worship that is relevant to sowing, the
start of a new vear, the annual work cire-
le, Typical example is the deluge of De-
ucalion and Pyrrha which refers to anot-
her race-cradle: Thessaly.

The developments of the Argolid
myth is in steb with the development of
the eclimatic changes and geological dif-
ferentiations in the plains. According to
the myth, during Inachus reign and after
the drainage works he exploited in the
Argolid plain, he was called to act as a
judge in the argument between Pose-
idon and Hera about the leadership in
Argos. Inachus voted in favour for Hera
and Poseidon punished him. In the cour-
se of the myth Inachus was transformed
into a river deity giving his name to the
local river, and in the form of a river, it
had water only in the winter. Since that
time Inachus has been in the form of a
torrent.

The drought of this time period is re-
tained in the oldest tradition (Homer, He-
siod) which characterises Argos, or rat-
her the wider area, as anhydrous, that is
not having any water, having drought
problems. Danaus and his daughters (Da-
naids) who were the descendants of Inac-
hus, had to face this problem.

As the myth in particular says: In or-
der let Danaus face the dryness in Ar-
gos, he sends his daughter Amymoni to
find water. According to a first variation
of the myth, Amymoni discovers a
spring, but as soon as she came close to
it, the spring disappeared beneath the
ground. According to another version,
as the girl was searching for water in the
woods. She was attacked by a satyr.
Then she asked Poseidon's help, who
run after the satyr. He failed to hit him
with his trident but instead hits a rock,
From that rock a spring emerged. Fi-
nally, a third version of the myth says
that the god himself guided Amymoni in
order to find Lerna’s spring (IL.T. Kalkri-
des, 19886).
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It is worth noting that the spring, in
all three variations of the myth, seems to
gush up from underground small well-
springs and is immediately connected
with the geological substratum. Pose-
idon's presence supports this possibi-
lity, as this god is the deification of the
geological and tectonic phenomena that
are also connected with the behaviour of
the waters.

4. Geography and the
hydrogeology of the
Argolid.

After the regression of the sea and
the high deposits, the inland of the plains
remained basically stable, whereas the
coast line showed constant changes. The
high percentage of the alluvial deposits
in the middle of the third millennium, le-
ads to the coneclusion that a river but not
a torrent existed at this site. The surroun-
ding area, due to the high percentage of
floods, did not face any phenomena of
drought - desertation.

Also, similar phenomena of floods
are noticed in Attica (R.BR. Paepe, et
al.,1984), as we have mentioned earlier in
this study (see section 3). The vast floods
correspond to the Kratilos gravel sedi-
ments - starting from 3200 B.C and en-
ding at about 1600 B.C. (similar phenome-
na with floods are repeated at about 700
B.C. and 300 ADD).

It must be noted that the severe flo-
ods were accompanied by rapid deposits
with river gravel layers (alluvial depo-
sits), and the very thick layer of the deve-
loped deposits overcovered the settle-
ments. The formation of soil-beds is a
very natural phenomenon after such al-
ternating soils and sediments.

However, as long as the situation in
the Argive plain was stabilised, the clima-
te of the Argolid continued to have repe-
ated cycles of drought- humidity for 500 -
1000 years; these were located in Attica,
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with which there is a connection. The
next horizon in the drought cycle in Atti-
ca and therefore in Argolid, is at the lo-
west Middle Helladic layer at about 1900
B.C. - a period of cultural decline, as
emerges from archaeological excavations
(E. Vermeule, 1972; K.T. Syriopoulos,
1994; O, Dickinson, 1994),

Between 3000 B.C. and 700 B.C. there
are four soils (sub-boreal, temperate/dry,
warm/ wet to dry/ wet) that suggest clima-
tic changes. Perhaps. these geological
transitional phases set the boundaries in
the corresponding archaeological cultu-
ral phases. Some of the most destructive
ones are registered in the tradition of the
Argolid as the "Inachus’ Deluge".

The geophysical condition and clima-
te of the Argolid were very favourable to
the creation of torrents (Fig. 2). The cli-
mate is mediterranean with warm sum-
mers and relatively low percentage of
precipitation (about 500 mm yearly). The
area of the Argive plain suffers from dro-
ught because the mountains surrounding
it retains the humidity of the wind. Argo-
lid has no rivers, Inachus and its tribu-
tary river Charadros or Xerias are rapid
torrents. Both the river and the tributary
river become dry because their small
amount of water is absorbed by the soil in
the northern section of the thirsty plains
(Kouvaris, 1964).

Therefore, the Argolid was in this
state at about the end of the EBA, and
any flooding problems are retained in
the myths. Since the 1960's the area has
had an urgent need for a water supply.
The solution to this problem seems to lie
in the western part of the plain which is
rich in water supplies, where the River
Erasinos, Kefalari Springs, and the
Springs of Mpyloi or Lerna exist. The
Spring of Kefalari is of artesian type
with high rising jets of water and supp-
lies the river Erasinos. Kefalari and Ler-
na Springs come from the near by arca-
dian plateau from which they escape by
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underground ducts that are beneath the
Argolid - arcadian mountains. The Erasi-
nos and Lerna water supplies were studi-
ed in 1964 so that they could be distribu-
ted in the Plain for the enrichment of the
water carrying layers.

The site study of the water supply
made in 1964 is not far away from that of
the mythical effort of Danaus to exploit
the Lerna or Kefalari springs. Danaus
exploited one spring the waters of which
possibly gushed up from underground
ducts, as is implied by the plot of the
myth. So, during Danaus time period, a)
Inachus was a torrent with not enough
water to cover the plains needs, b) Lerna
and Kefalari were two Springs and not a
lake that existed until the beginning of
the EBA (see section 3) and c) there we-
re reclamation activities, The above evi-
dence place the Danaus era at the later
part of the EBA and according to section
3, to the time period between 2850 to
2300 B.C.

Inachus and Io, then should be attri-
buted to the protchelladic I/II period
(2900-2800 B.C.). There follow in reaso-
nable order with dates of the other des-
cendants - Epaphus and Libya- who must
have lived around 2800-2700 B.C. In cont-
rast, others attribute Io to the 18th ¢c. B.C.,
associating her presence with relevant
tribal shifts at that time, as well as taking
into account some reports of the histori-
an Herodotus (I1.3, V1.53-54).(H. Karnazis,
1986). We should note that there are seve-
ral mythical versions about lo.(Table 1)

5. Lerna and Tiryns

The neolithic settlement of Lerna is
discontinued until the time of resettle-
ment during the EH II era (J.L. Caskey,
1960). This interruption coincides with
a) the transgression of the sea, and b)
the deposition of very thick (1-3 m) allu-
vial deposits that naturally made the
surrounding area inappropriate for sett-
lement.
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Lerna, during the EH II era, had a
fortification system and monumental
constructions, and was located beyond
the southern borderline of the large lake
that was formed at the western part of
the plain. The settlement, during the
whole EH II era was prosperous, The ca-
use of this development lies in the agri-
cultural surplus. The settlement was vi-
olently destroyed at the end of EH 1I pe-
riod. Later, the new Lerna of EH III was
not rebuilt on the constructions of the
previous phase, but followed the typical
developmental course of a MH settle-
ment. Maybe a new shaping of the coas-
tal line helped this change which altered
the environment of the nearby lake and
converted it progressively to a marsh.
Probably, the Myloi Spring, as well as
Kefalari in the northern part, both of
which survived this change, supplied the
plains with water.

The EH II settlement of Tiryns was
coastal with a coast having a steep slope
that, being an environment of sediment
deposition, was constantly changing du-
ring the EH period (Fig.3). The develop-
ment of the setilement did not seem to
have any successor in the succeeding pe-
riods (see section 5) until the Late Hella-
dic III, when the first fortifications appe-
ared. The architectural remains of the EH
II were very important, when the area sur-
rounding Tiryns was especially fertile,
There were no considerable changes
from the end of EBA till the LH III period
when, Manesis torrent caused a destructi-
ve flood (E. Zangger, 1993).

The myth of Danaus may be exp-
lained by the irrigation needs of the pla-
ins and the endless efforts of the people
to cover these needs. After the turbulent
and conservative MH period, the transi-
tion from the MH to the LH period provi-
des greater chances for cultural and so-
cial development. Probably along these
conditions the reactivation of the Argo-
lid plain by the inhabitants is reflected,
since wealth begins once again to gat-
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her in the hands of the people during
the period of the shaft tombs and first
tholoi (BE. Vermeule, 1972).

6. Conclusions

From the above analysis we may
draw with caution the following observa-
tions:

1) The mythical deluges refer to ge-
ological and climatic phenomena.

2) In the local myth of the Argolid,
the deluge of Inachos refers to an impor-
tant destructive flood that is dated at the
beginning of EBA. It must be noted that
the name Inachus -*ia+i6- includes the
element -4+- that is encountered in many
names of rivers (Acheloous -A+4é_io-, Ac-
hamas -A+Uiao-, Achatis -A+Ué¢6-, Ache-
lis - A+_#¢o ete.), It is attributed to the In-
do-European origin -akw- "water". Prog-
ressively, the prehellenic Indo-European
race transformed -kw- to -&- and at least
one language or dialect of the same raci-
al background transformed -é- to -+-. (His-
tory of the Greek Nation, pp. 360 - 361).
The mythical hero Inachus has an imme-
diate connection with the water element
as, a) his father is Oceanus, b) his wife is
the Oceanid Melia, and c¢) in the course
of the myth he becomes a river deity.

3) The mythical reports about Inac-
hus (pro-genitor, river deity), Danaus,
and Amymoni refer to certain climatic
and geological phenomena.

4) Taking into account the mythical
geneaology that Danaus is an eleventh
generation descendant of Inachus - one
generation is taken to be on average ne-
arly 33 years - his activities are dated to
about 2500 B.C. (always referring to the
lower age margin of the radiocarbon da-
ted protohelladic II layer in the Argolid).

5) According to the above analysis
and with every reservation, it follows
that in the mythical genealogy the 4th
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generation descendants of Danaus, Pro-
etus and Acrisius, are dated to about
2400 B.C. Proetus and Acrisius were
brothers and according to Pausanias (2,
25, 7-10), after a bloody fight between
them, when wooden shields were used
for the first time in a fight by kings and
soldiers, they erected a «pyramid» as a
common tomb to honour the dead, and
this pyramid was decorated with their
shields. Two pyramidal buildings, at
Helleniko near Kefalari in Argos and at
Ligourio, were recently dated with the
new nuclear dating method "optical
thermoluminescence" (L. Liritzis,
1994a,b; 1. Liritzis, et al., 1997). This pro-
vided revised ages of the same period,
that is, about 2500 B.C.

6) Possibly, behind the early Greek
genealogies we can trace the real "patro-
logy", based always on the geoarchaeolo-
gical data and, up to a point, on the his-
torical mythology. The survival, recor-
ding and the critical assessments of the
myths never cease to provide knowledge,
which the word ‘history’ (in Greek) really
means.

During the evolutionary course of
humanity’s spirit and social structure,
people created categories of fundamen-
tal myths, such as the myths of cities,
hunting, cultivation and fertility, war, ri-
tual or religious, management of the
world, of knowledge that leads to religi-
on, and the myth for the occultism of
knowledge. The interpretation of myths,
the distinctive quality of transition from
"knowledge" to "rational expression",
from the "fairy tale" to the "real event”, is
a matter of many efforts, that may provi-
de some kind of deciphering of at least
parts of myths.

The above conclusions may provide
the basis of formulating some reasonab-
le assumptions that aim to decipherthe
evolutionary course of the Greek race,
as recorded in Greek mythology and pre-
history.
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Figure 1: Map showing the surface deposits in the Argive plain, based on outcrops, boreholes and sur-

face inspection, as well as the main sites. The numbers in circles indicate areas of a certa-
in geology, and those in squares correspond to soil beds profiles. The plain is surrounded by
pleistocene alluvial fans (1, 2, 5). The major part of the plain consists of soil beds developed
during the Bronge age (6). Only the coast (3) and along riverside of Inachus (4) consists of
recent sedimentary deposits. The border lines marked with arrows define the lake boundary
as well as the marine transgression during the protohelladic Il (¢.2500 B.C.). Tiryns' walls at
that time were at the coast. The dashed line implies the coastal line 18,000years before pre-
sent. River Erasinos passes through the plain that was the lake of the EH |l period, and Inac-
hos traverses the part of the plain in (4), both estuaries are around present coastal village of
Nea Kios. (based on E. Zangger, 1993, with kind permission of the author).
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Archaeological and Archaeometrical
Research at Yali, Nissiros

Yali (Nissiros) da
Arkeolojik ve Arkeometrik
Arastirmalar

Adamantios SAMPSON?* - Ioannis LIRITZIS**

Keywoeds: Wal iephras, Radistsolopes, Neokiue, Metallurgy. Ethnoarchasology

Anahtar sozalkior: Yali lelralan.Radicisotoplar, Moolilik Davie, Madancilik, Etnosrkecio)

Yali adas: Kos ile Nissiros arasinda yer alir ve jeolaojik elarak bu bdlgedeki degisik volkanik
merkezlerden kaynakianan volkan katmanlarindan olusmustur. Burada yapilan sistemli
Yilizey arastirmalari ve kazilar adamn giiney bati kesiminde yogun Neolitik yerlesmelerin
varligin ortaya grkarnugtir. Ay zamanda ytiritiilen etnoarkeolojik arastirmalar adanmn
giiney dogusunda siirdiiriilmiistiir. Arkeometrik arastirmalar M.O. 2.binin ortalarinda Yali
- Nissiros volkan merkezinin etkin oldugunu ve tefralarin civardalki adalarda biriktigini
kanitlanmstir (Kos, Rodos, Tilos). Volkanik kalintilarin TL (termoluminesans) tarihlemesi
Yali'de en son volkan patlamasinin M.O. 2. bin stiresinde meydana geldigini kanitlamistir.

The island of Yali (Fig. 1), meaning
"glass" in modern greek, owes its name to
the volecanic deposits of obsidian occuring
in its NE part. Yali is situated south of Kos
and not far from Nissiros, the main volea-
nic centre of the area'. It consists of two mo-
untain masses joined by a long and narrow
sandy isthmus of alluvial coast deposits
which probably was related to a shallow sea
in the prehistoric period. The NE part of
the island consists mainly of perlite, while
obsidian is found either in thin layers wit-
hin the perlites or in limited massive depo-
sits (Fig. 2). It is possible that all these ryo-
liths of the NE part are due to the activity of
one or more volecanic centres, existing to-
day in the marine area between Yali and

Nissiros®' and between Yali and Kos®. The
obsidian deposits of Yali are also attributed
to small eruptions of more than one unk-
nown volcanic centres by the voleanologist
R. Brousse (pers. communication). He asc-
ribed the material to a quite recent age.

In the NE sector Hellenistic pottery
was collected from many surface spots’. Ho-
wever, to date no prehistoric remains have
been located, with the exception of one site
on the east side. The existence on Yali's NE
sector of a dense assemblage of farming
and herding constructions (about 300) da-
ted to the 19th c. diverted the orientation of
Yali Project for a few years towards an eth-
noarchaeological study of the area and the
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** University of the Aogean, Department of Maditerranean Studiez, Hhodes/Greees
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search for the type of subsistence strategi-
es which the modern population from Nis-
siros had adapted to exploit the land of Ya-
li*. Between 1990-1995 a team of archaeoclo-
gists and topographers effectuated the lo-
cation, mapping and typological separation
of the structures (Fig. 3) ranging from habi-
tation constructions, storerooms and food-
preparation huts to pens, cisterns, wells
and threshing floors. Problems like seaso-
nality, island trunshumance, extent of pri-
vate properties and variety of land use ra-
ised in the course of the research revealted
the socioeconomical idiosyncrasies of the
area. The pattern implied can be used as an
explanatory parallel for the type of the ne-
olithic oceupation of Yali.

The SW part of the island holds great ge-
ological interest. The complexity of the geolo-
gical events has attracted the attention of
many specialists; but no thorough study has
so far been made to relate the geological for-
mations to human occupation in prehistory.
However, the data so far allow us to make a
first approach to the palaeogeography of Yali.

The SW part of the mountain massif con-
sists basically of a uniform deposit of pure
pumice more than 160 m. high. This has been
exploited by a mining company for the last
two decades (Fig. 4). This geological unit con-
taining xenoliths from Kos was deposited in
a shallow marine environment and is dated
to 145 ka'. Pumice is overlaid by a deposit of
calcareous sandstone, 2 -3 m. thick, conta-
ining typical fossils of sea molluscs (Fig. 4)
which have been assigned to the Tyrrhenian
age (125 or 85 ka old)’. However, the lack of
Strombus Bubonius, the characteristic speci-
es of the Tyrrhenian in the Mediterrenean,
shows that these sediments cannot be assig-
ned to the above period, and that their date
rather ranges between 145 and 31ka BP.

Above the sandstone one can ocbhserve
a layer of argil, 0.30-0.60 m. thick (palaeo-
sol 1), probably formed during a glacial pe-
riod. This deposit is dated by Pentarakis®
by "“C of sea shells to 55450 + 230 BF, and
by Wagner' to ca. 24000 BP. This layer is
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overlaid by a aphiric pumice deposit 1,5 to
2 m. thick and corresponds to an explosive
event from a voleanic centre probably bet-
ween Yali and Kos. Based on deep sea core
sediments, the age of this deposit is dated
about 31 ka'" . Furthermore, a land uplift
brought the marine sediments and the up-
per pumice to a height of 165 m., while a
set of NW-irending normal faults" caused
the lowering of the relief on the north side
of the 8W part and on the isthmus, where
all this stratigraphic sequence is visible
just a few metres above sea level.

Also a second argilic layer (palasosol
2) is found on top of this sequence. Finally
the younger palaeosol is covered by pumi-
ce of variable thickness, reaching several
metres in some cases. A major part of this
is due to small voleano eruptions and de-
posits of pyroclastic material in a round
movement ("serge"). However, some of it
likely due to aeolic displacement and se-
ems to be of a post-neolithic date.

Radioisotope analysis of ten well strati-
fied tephra and pumice samples (Fig. 3)
from the top pumice deposit of the SW sec-
tor of Yali had for the first time connected
Yali deposits with similar layers in Kos and
Rhodes by producing overlapping radi-
onuclide signatures (Fig. 6). On the island
of Kos two sites were sampled: Kephalos on
the island’s West, which falls within the sa-
me isotopic characteristics as Yali, and the
city of Kos on the East, the latter however
pointing towards a Santorini provenance.
Concerning Rhodes, most samples correla-
te with the Santorini group, except for one
sample coming from the Minoan settlement
of Trianta. This closely resembles a single
Yali sample. It is noteworthy that distinct
differences observed even within Yali samp-
les are likely to be due to different erup-
tions'. The analyses together with more me-
asurements effectuated in an earlier stage,
imply no trace of Santorini tephra at Yali.

The Yali Archaeclogical Project was ini-
tiated in the SW part of the island in 1986.
This area was divided into sections and was
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systematically surveyed in squares (Fig. 7-8)
yielding abundant neolithic pottery and sto-
ne tools. The prehistoric material lay all
over the surface of the peak, between the
upper palaeosol 2 and the lower surface pu-
mice deposit”. The almost flat area around
the top is more likely to have been used for
cultivation or herding rather than residen-
ce, although some sporadic structures or
huts of poor materials cannot beruled out.

To the north, parts of neolithic buil-
dings were excavated on a slope protected
from the south and north-east winds. The la-
yers of aeolian pumice and argil were comp-
letely eroded in that area, and the calcare-
ous sandstone was exposed to the surface,
offering building material in abundance. Be-
cause of the inclined bedrock, the construc-
tions were erected on terraces supported by
walls. However, the corrosion and the later
hellenistic occupation of the area caused
major damage to the neolithic structures.

The sole neolithic building with good
preservation came to light on a small plate-
au, and constitutes a complete specimen of
neolithic architecture, the best so far
known in the Aegean (Fig. 9). The building
17 m. long and 7.5 m., wide consists of three
areas; the two major rooms are divided by a
sturdy wall on a NE-SW axis. This was used
to support the roof, possibly of an A shape.
A long-narrow room is attached along the
north part and was used as a kitchen or sto-
ring place, as implied by the remains of fire
and the abundance of coarse cooking vases
such as cheese-pots and pithoids. An irre-
gular area, detached from the main room,
ends in an apsidal wall ,on the west side.
This was interpreted as a yard or a shelter
for animals. The architectural type of the
building is unusual and the division in two
unequal areas appears for the first time in
a neolithic house of the Aegean. As for the
apsidal walls there are many parallels in
Saliagos", Emporio Chios", Sitagroi in
Thrace and Thessaly"”. One more parallel
coming from the Dodecanese is an apsidal
building on the small island of Alimnia ne-
ar Rhodes, excavated in 19807,
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The pottery dates the building to a late
neolithic phase (Late Aegean Neolithic 4)
which corresponds to Late Chaleolithic 4
of Anatolia™. The same neolithic stage also
includes the site in Alimnia, the settle-
ment at Partheni in Leros, as well as many
other unexcavated sites in the Dodecane-
se. More stratified remains of this phase
have been found in the caves of Koumelo
and Agia Georgios in Rhodes"™. Although
Yali pottery has close affinities with the
Beycesultan sequence, many particulariti-
es exist, such as the large variation of a co-
arse open basin known as cheese-pot. The
large quantities of this vase in the Dodeca-
nesian sites possibly suggest a local origin
of the shape™. The spread of this form to
the rest of the Aegean, mainland Greece
and Asia Minor seems to be limited.

A large ceramic sample of Yali ware
was measured by the Magnetic Susceptibi-
lity (X) method suggesting seven ceramic
groups (A-F), according to clays of different
origin (Fig. 10a,b). At least one of this gro-
up was local, as far as is implied by the lo-
cal clay magnetic rates.

Not far from the neolithic building, to-
gether with characteristic neolithic pottery,
two ceramic vases with remains of copper we-
re identified as melting pots (Fig. 11). Both
bear holes to accomodate wooden handles.
These rare examples are compared with si-
milar pots found in Kephala on Keos" and 5i-
tagroi®. Copper in general is scarce in the Ne-
olithic, although it is found in most neolithic
sites in minor quantities (Sesklo, Pefkakia®
in Thessaly, Alepotrypa in the Peloponnese,
Tharrounia® (Euboea), cave of Kitsos™ (Atti-
ca), cave of Zas (Naxos), Kephala®(Keos), Fte-
lia” in Myconos. All samples are supposed to
come from copper sources a short distance
away, such as the mines of Lavrion in Attica.
In the Dodecanese copper artifacts were fo-
und in the cave of Agia Georgios in Rhodes™,
Given the proximity of the Dodecanese to the
coast of Asia Minor it was logical to expect
that copper artifacts found in neolithic levels
would originate from sources of Anatolia. Re-
cent isotopic analysis in the Osotrace Labora-
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tory of the University of Oxford showed surp-
risingly that the copper residues found insi-
de the two above melting pots from Yali came
from Lavrion deposits in Attica (pers.
comm.V. Maxwell-McGeehan and N. Gale).

More buildings and about seventy gra-
ves of the same date were excavated from
inside pumice further to the South of the
Yali BW sector. No grave offerings were fo-
und since most of the graves seem to have
been pluntered in the past, while all human
bones were totally destroyed by pumice's
chemical acidity. The existence of a ceme-
tery of the Neolithic period on Yali suggests
dense population and intense occupation,
which is striking for such a small island. It
seems that the neolithic communities of Ya-
li were orientated to productive activities
such as cultivation and herding. The big qu-
antity of millstones everywhere testifies to
the cultivation of cereals, as well as to an in-
tensive occupation on a permanent basis,
Seasonality cannot be excluded however,
and the island transhumance pattern reve-
aled by ethnographic analogy for the 18th c.
communities of Yali provides us with a go-
od implication for prehistoric seasonality.

After long archaeological research on
Yali, including systematic swiveys of the is-
land, it is certain that Yali obsidian sources
were very indifferently exploited, because
of the inferior quality of the local material,
The presence of white spots in the outcrop
does not facilitate specialised knapping
and sharpening of the material to create po-
ints (Fig. 12). Nowhere in the Dodecanese
blades made of Yali obsidian have been fo-
und, whereas the obsidian from Melos™
(Fig. 13) is strongly present in all the is-
lands, even in Yali. This fact clearly indica-
tes that Yali sources were unable to provide
the proper material for the production of to-
ols. It is likely that some unshaped flakes
were usable, but it is also possible that Yali
obsidian found in the SW sector of the is-
land was not transported there on purpose,
but was produced by recent volcano erupr-
tions { BR. Torrence™ and Buchholz"). They
visited the island also noticed the non-exis-
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tence of tools from local material. Neverthe-
less, the thick pumice deposits of the SW
sector contain several outcrops of pure,
high-quality, obsidian, produced by older
voleano eruptions of the area. Samples of
all those different materials have been
analysed by neutron activation. Trace ele-
ments confirm the local origin and that
they derive from different eruptions. The
absence of tools from this material is due to
the small quantity of the raw material.

The use of Yali obsidian for madeing
stone vases or jewellery is a well known ac-
tivity in the Late Minoan period®. During
this era habitation exists in many Dodecane-
sian islands (Rhodes, Kos, Telos, Karpat-
hos). In Yali the flourishing neolithic period
is succeeded by a poor Bronze Age habitati-
on, probably because of a critical change in
the economic conditions of this area. Very
recently ceramics of Late Minoan A were ex-
cavated from within the pumice on the west
side of the isthmus joining Yali's two sector.
The most diagnostic among them is an eye-
beaked jug bearing polychrome mattpainted
decoration (Fig. 14), and some sherds with
white-on-red patterns™. Typological studies
and clay measurements on the pottery of a
contemporanecus site at Seraglio in Kos,
not far from Yali, suggests that Kos could
have been the production centre of this type
of pottery, and moreover one of the sources
from which vases of this type were imported
to Akrotiri® and, presumably, to Yali.

Of particular importance is the new da-
ting produced by thermoluminescence on
four surface gjecta eruption samples, taken
from Kamanra, in the east side of the NE sec-
tor of the island (Fig. 2, 15). The mean age
was 1460£460 years B.C., which is a signifi-
cant date concerning the volcanic activity in
the Aegean during the 2nd millenium B.C.
because of the Santorini eruption occuring
about the same age”. The new result is of
considerable significance, because it proves
that voleanic centres on Yali and/or Nissiros
were active until about three millenia ago.
Moreover the obsidian outerops in Kamara
are dated to about the same time, as the Bel-
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gian volcanologist R. Brousse has sugges-
ted. Unfortunately no pottery or other finds
have been located in the area of Kamara,
The stratigraphy of Kamara, to the NE of Ya-
li, has a similar sequence to that of the top
(SWsector) and the neck, where the Minoan
pottery was found. This dates all tephra la-
yers to the same age. The correlation provi-
des a safe indirect way to date the most re-
cent eruptions which took place in Yali.

Concerning the Late Minoan period, ce-
ramic evidence of that age was found inside
a tephra layer from the excavations of Kos
(T. Marketou, pers. comm.). Also to early La-
te Minoan are dated the conical cups excava-
ted inside a tephra layer on the island of Te-
los™. Tephra analysis of two samples from
this site by alpha-particle spectrometry” in-
dicates a different voleanic origin than teph-
ras from Rhodes and Kos, but similar to Nis-
siros isotopic data. Although no Santorinian
tephras were analysed for comparison, ta-
king intc account the radicisotope analy-
ses™ suggesting Santorini as the provenance
of most tephras in Rhodes, we may assume
that Telos tephras come from the same erup-
tion that deposited pumice on Yali.

Recently, a volcanic layer (sulphuric se-
diment and cemented tephra) has been re-
vealed in excavations at Methana (northeast
Peloponnese), another well known volcanic
centre. This layer covers a Late Mycenean
settlement and a sanctuary of the same peri-
od (Konsolakis, pers. comm. 1995), This
event indicates a chain of volcanic erupti-
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Figure 2: The site of Kamara in the NE part of Yali,
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Figure &: Layers of tephras at Yali.
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Figure &: The 40K specific activity plotted against the 212Pb specific activity of the samples
from Yali, Rhodes, Kos, Nissiros and Chania Crete, The elipses around each point
reprasent the standard deviation in the measurermnents. Each point s identified by
the sample code of YP4, YCR and YGL for Yali, K for Kos, R for Rhodes, M, for Missi-
ros. S and PBO for Santorini. Note the significant groupings around Yall and Santo-
rini where K9 from Kephalos Kos belongs to Yali group.
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Figure 8: Excavation trenches in the SW part of Yali, In the backround, Karmara and the NE sector.
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Figure 9: The neolithic building at Yali.
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Figure 10: Magnetic susceptibility (X) values from Yali neoclithic pottery. a) X- values for low fi-
eld and b) X-values expressed as: XDF¥%=XLF-XHF % where XLF= X-values for low field
and XHF= X-values for high field. Both diagrams are different means of expressing
the magnetic susceptibility for the same samples. Both comroborate each other.
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Figure 11: Neolithic melting pots from Yali.

Figure 12: Flakes from Yali obsidian.
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Etude Téchnologique Preliminaire
de I'Industrie Lithique d’Asikli
Hoyuk.

Asikli Hoytigtiin
Tas Alet Endiistrisinin
Teknolojik On Arastirmasi

Frederic ABBES', Nur BALKAN-ATLI*, Didier BINDER’, Marie-Claire CAUVIN'

Mots clis: Pre-potterie Moolithigue, Agikh Hoylk, Anatolie centrale, Obsidienng, Technologie de ln pierte taillie, Chaing opdratoirg
Anaar Sazeukler: Canak Gomleksiz Noolitik Dénam, Asikh Hoyok, g Anadolu, Oosidien, Yorvima lag teknolojist, Oretim zireie,

Ie Anadolu obsidieninin Canak Cémleksiz Neolitik DénemdeYakin Dogu’'da genis bir
dagilim gdsterdigi bilinmektedir. I¢ Anadolu’'da bu déneme ait en kapsamil olarak ka-
zilmis yerlesme ise Asikli Hoyiik'tir ve bu yerlesmede obsidien en dnemli buluntu top-
luluklarindan birini olusturmalktadir. Asikli Hoyiik obsidien endiistrisi tipolojik incele-
menin yanisira teknolojik inlemeye tabii tutulmus ve bu endiistrinin tretim zinciri or-
taya ¢ikarilnustir. Yerlesmeye ham bloklar veya tabletler durumunda getirilen obsidien
amaglanan dilgilerin iiretimi i¢in yerlesmede yongalanmistir. Yerlesmede yongalanma-
s1 sayesinde (iim liretim arfiklarimin yardimiyla bu liretim zinecirinin tim asamalari
kurulabilmistir. Asagidalki yaz bu tiretim zineirinin kurulma yontemini ve Asikl Hoytik
obsidien endiistrisinin teknolojik yoniinii incelemeltedir.

Introduction

L'obsidienne, on le sait, a diffusé en
Anatolie et au Proche-Orient dés I'Epipalé-
olithique (Cauvin, 1996). Si I'on considére
le 8 e millenaire cal. B.C. (9 e millenaire
B.P.), on constate que 1'obsidienne de Cap-
padoce se retrouve sous forme de lamelles
jusqu’au sud de la Jordanie, comme a Be-
idha on elle a été analysee encore réecem-
ment en activation neutronique (Gratuze
et alii, 1993) ou encore jusqu'au Négev, a
Lavan 109 (Perlman et Yellin, 1980). Pour

'CNAS, Institut de Prohistorie Origntale, JalesFrance
‘Univesité d'lstanbul, Depl. Préhistoire. IstanbulTurguie

I'instant, le principal habitat de cette epo-
que fouillé en Cappadoce est Asikli Hdé-
yiik. Le gisement, situé au contact des so-
urces (fig. 1), a livré une énorme quantité
d'obsidienne (environ 120 000 artefacts).
Cette étude préliminaire a pour but de
contribuer & caractériser son statut. En ef-
fet, le site a parfois été considéré , sans ar-
guments explicites (Ozdogan, 1994) com-
me un centre pour la diffusion de 'obsidi-
enne anatolienne,

‘CNRS, Economies. Societes. Envirmnnements Préhistoriques, Vilbonne/Franee
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Cette caractérisation s’inscrit dans
une approche systémique. L'industrie lit-
higque est congue comme un élément du
systéme technique (Perlés, 1987). L'analy-
se de ce sytéme est fondée sur l'identifica-
tion de chaines opératoires de production
et sur 'ensemble des processus qui les ca-
ractérisent, depuis la quéte de la matiére
premiére jusqu’au rejet des outillages (Ini-
zan et alii, 1992).

Les productions laminaires néolithi-
ques preésentent des degrés variables de
complexité dont rendent compte les diffé-
rentes catégories technologiques de pro-
duits, sous produits et déchets du debita-
ge. Dans un méme ensemble lithique plu-
sieurs chaines opératoires peuvent coexis-
fer et correspondre & la mise en oceuvre de
schémas plus ou moins complexes. Cha-
cun de ces diffférents processus répond
lui-méme a des régles plus ou moins stric-
tes et connait une variabilité. Leur repro-
ductibilité permet de leur assigner une va-
leur culturelle et identitaire indéniable, au
méme titre que le fagconnage de certaines
formes de l'outillage et de I'armement.

L'analyse technologique, fondée sur
la lecture précise des gestes techniques,
permet donc de regrouper différents élé-
ments au sein d'un méme processus. Les
différentes catégories de vestiges s'inscri-
vent en effet dans des étapes successives
du débitage : dégrossissage des bloes, mi-
se en forme, production proprement dite,
entretien, réparation et, éventuellement
transformation du nucléus. Chacune de
ces étapes laisse des stigmates sur les pi-
éces gu'il est ainsi possible de replacer
dans la chronologie des événements.

L'identification et le décompte des dif-
férentes catégories de vestiges caractéristi-
ques de ces différentes étapes permet d'es-
timer la représentativité d'une industrie lit-
hique dans un espace et un temps détermi-
né en la comparant 4 une chaine opératoire
théorique dont le déroulement est analysé
grice 4 la mise en oeuvre d’expérimentati-
ons systématiques. Ce type d'analyse per-
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met donec de poser des hypothéses sur l'état
dans lequel les matiéres premiéres -ici 'ob-
sidienne - ont eté apportées sur les sites ou
elle est utilisée : blocs bruts, dégrossis ou
préformés, nucléus en cours de débitage ou
encore produits finis. Il est alors possible
de préciser comment s'articulent le débita-
ge des supports et le fagonnage des outilla-
ges (économie du débitage).

Outre la caractérisation des entités
culturelles, de leurs évolutions et de leurs
interactions, cette démarche permet d'ac-
céder a des informations d'ordre économi-
gue et social (organisation de 'approvisi-
onnement ef/fou de 1'échange, relations in-
ter-sites, différenciation des activités ..).
(Perlés ,1991; Binder et Perlés, 1990)

Vue Generale et Mode
d’Analyse de I'industrie

Le mobilier lithique d'Asikli Héyiik
comporte de trés nombreuses lames de
morphologies différentes et & profil majo-
ritairement rectiligne, retouchées ou lais-
sees brutes, des éclats retouchés ou non
et des nucléus qui présentent en presque
totalité deux plans de frappe opposés.
L'objectif de cette étude est de préciser
quels sont les liens entretenus entre ces
differentes catégories et de mesurer I'im-
pact de la matiére premiére, essentielle-
ment done l'obsidienne de Kayirl: qui est
le gite d'approvissonment, dans le mode
de production de l'outillage. On tentera
également d’'apprécier la position du site
au sein du processus d'acquisition de
I'obsidienne.

Un examen préliminaire du mobilier
en obsidienne d’Asikli a montré que, su-
ivant les secteurs de la fouille, l'industrie
se présentait sous différents aspects. On
s'est intéressé dans une premiére étape a
deux zones (7J et 4H) (Fig. 8) correspon-
dant & des phases différentes (Bicakegl et
Ozbasaran, com. pers.; Esin, 1995 et com.
pers.). L'horizon 2C, venant du secteur 7J
(GrN 19861 et 19860; 8670+60 et 8720+55
BP) est postérieur a4 'horizon 2D étudié en
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4H (GrN 20349: 8840+70 BP). Cette analyse
préliminaire indiquait que dans la phase
2D du secteur de 4H les produits sont la-
mellaires alors qu'en phase 2C du secteur
7J les lames sont de plus grandes dimensi-
ons. Il ¥y a moins de microlithes dans les
niveaux supérieurs que dans les niveaux
inférieurs. Partout, les grattoirs sont abon-
dants et les burins rares ; les pointes a
cran constituent une spécificité d'Asikh
Hdyiik (Balkan-Atl, 1984). Une étude déta-
illée est proposée ici pour 'horizon anci-
en, 2D / 4H ; la série récente a été surtout
examinée dans un but comparatif.

La dominance des produits lamina-
ires au sein de tous les ensembles lithiqu-
es recueillis 4 Asikh a nécessité 'etablis-
sement d'une grille d'analyse et d'une co-
dification adaptées (cf. Annexe).

Un premier tri des lames a été etfectué
en fonction de la position occupée sur le
nucléus au cours du débitage. On a établi
ainsi une distinection majeure entre les la-
mes qui sont extraites au centre de la sur-
face de débitage laminaire (et qui présen-
tent de ce fait sur leur face supérieure des
négatifs eux-mémes laminaires) et les aut-
res lames (lames d'entame et lames latéra-
les qui présentent, sur leur face supérieu-
re, des portions des surfaces non lamina-
ires qu’elles recoupent : traces de mise en
forme, plages naturelles non débitées).

On considérera ici que les lames cent-
rales correspondent 4 des produits de pre-
miére intention dont les caractéres morp-
hologiques sont recherchés et prédétermi-
nés par le tailleur qui organise le débitage
en vue de leur obtention. En revanche, les
lames d’entame et les lames latérales se-
ront considérées comme des sous-produ-
its, indispensables au bon déroulement du
débitage laminaire et obligatoirement pro-
duites pour obtenir les précédentes. Ces
lames ne sont pas pour autant des déc-
hets, elles ont en effet des caractéristiques
spécifiques qui justifient qu’elles puissent
parfois occuper une place particuliére au
sein de 'outillage.

ra

Les lames d'entame de la surface de
débitage laminaire (n"9 & 12, 19, 33 et 34
de notre liste) et leur premiere recoupe
axiale sont de plusieurs types : lames a
créte et recoupes 4 un ou deux versantis
préparés (Fig.3:2) et lames d'entame et le-
ur premiére recoupe axiale & 2 versants
naturels. (Fig.3:4,5,7)

Les lames centrales (n°35 4 42 et 44)
sont extraites uniquement du centre de la
surface pricipale de débitage du nucléus.
Elles caractérisent 'optimum du débita-
ge. Seul le type 42 correspond a la répara-
tion d'aceidents.

Les recoupes latérales (n°20 & 31) por-
tent 4 la fois des traces de la surface de dé-
bitage laminaire et de 1'un des flancs du
nucléus. Leur extraction permet de con-
server la surface de deébitage, voire de
I'étendre aux dépens des flancs du nuclé-
us, et de maintenir le rythme de deébitage
souhaité. De ce rythme dépend la morpho-
logie des produits du débitage. L'extracti-
on de ces lames permet aussi d'assurer le
maintien d'une convexité transversale
convenable (ou cintre) pour permettre de
procéder aux détachements laminaires .
La latéralisation de ces lames sur le nucle-
us (dextre ou sénestre) a également été en-
registrée, elle permet d'estimer la sériati-
on du débitage laminaire (infra).

Un groupe de lamelles a été isolé
(n°43). Elles peuvent se situer en position
centrale ou latérale et présenter fréquem-
ment un caractére torse. Ces lamelles pe-
uvent traduire la réduction progressive
des dimensions du débitage laminaire ma-
is elles peuvent également correspondre a
la modification des convexités longitudi-
nales, proximale et distale (caréne) avant
le détachement des lames. La multiplicati-
on des négatifs d'enlévements créés par
ces lamelles constitue une des difficultés
majeures pour la lecture de la chronologie
des enlévements laminaires bipolaires,
particuliérement en 4H / 2D ou elles sont
fréquemment intercalées entre les détac-
hements laminaires successifs.



120

Un deuxiéme aspect fondamental du
classement consiste 4 identifier les direc-
tions des négatifs d'enlévements sur la fa-
ce supérieure des lames et leur chronolo-
gie, Cette lecture permet notament de déc-
rire les rythmes du débitage opéré a partir
des deux plans de frappe opposés.

En outre, I'analyse des types de nuclé-
us (n°15 a 17) et des éclats (n°1 4 8 et 14)
qui leurs sont associés permet de complé-
ter la reconstitution des mises en forme.
Pour les éclats, une attention particuliére
a été accordée aux piéces dont la morpho-
logie est prédéterminée et qui participent
4 la mise en forme ou 4 'entretien du nue-
léus, au méme titre que les crétes par
exemple (éclats d'ouverture des plans de
frappe, tablettes).

Il est fondamental dans cette perspec-
tive de prendre en compte la totalité du
matériel y compris I'outillage retouché, en
dépit du fait que les retouches aient parfo-
is masqué une partie des stigmates du dé-
bitage. L'analyse séparée du débitage et
du matériel retouché est d'autant plus ar-
tificielle que la typologie ne permet en au-
cune facon de rendre compie a elle seule
de l'outillage proprement dit et qu'une
proportion importante de piéces a été
sans doute utilisée sans retouches de fa-
connage (Anderson, com. pers.).

Tout I'outillage a été examinég ainsi et
décompté (cf. Annexe, Tab. 4) en prenant
en considération, non seulement les reto-
uches de mise en forme, mais aussi la po-
sition des supports retouchés ou utilisés
dans la chaine opératoire (économie de
débitage).

Un approche optimale de ce matériel
nécessiterait la recherche de remontages,
tiche particuliérement difficile compte te-
nu du nombre d'éléments réunis aprés de
nombreuses années de fouille. La lecture
de la chronologie des gestes techniques
permet de réaliser des remontages virtuels
qui peuvent pallier ce manque et d'expri-
mer ainsi les principales tendances.
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Résultats de I’Analse du
Maiterial du Secteur 4H
d’Asi1kl1 Hoyiik

Approvisionnement en
matiéres premiéres

Asikli Héyiik est situé 4 une vingtaine
de kilomeétres a vol d'oiseau de divers ap-
pareils volecaniques, en particulier le Gél-
li Dag avec les gites de Kayirh et Kémiir-
cli et le Nenezi Dag, volcan isolé au nord
du précédent (supra, fig. 1).

Les analyses géochimiques de 12 éc-
hantillons d'obsidienne provenant d'Asik-
I1 ont montré qu'ils provenaient de Kayirh
et du Nenezi Dag (Gratuze et alii, 1993).

Le gite de Kayirli, mentionné par
Payne (Todd, 1980), nous a livré une obsi-
dienne de teinte uniforme, noire a grise,
transparente. Elle est facilement acces-
sible en position sub-secondaire dans des
ignimbrites, ou elle se présente sous for-
me de plagquettes ou de gros bloes. Ces
derniers sont parfois fissurés et présen-
tent souvent des structures emboitées ; la
fracturation naturelle produit ainsi des
prismes convexo-concaves qui peuvent
étre facilement mis en forme. Deux réfé-
rences géologiques ont été analysées par
B. Gratuze. En remontant le versant
d'une coulée, des ébauches et préformes
bifaciales, des nucléus, des éclats et des
lames ont été recueillis ; ils témoignent
de l'existence d'un atelier de débitage sur
le gite méme.

Sur le gite du Nenezi Dag, également
mentionné par Payne (op. cit.), les blocs
bruts sont également faciles d'accés. Nous
¥ avons trouvé d’énormes ateliers. L'obsi-
dienne présente cependant une grande va-
riété de teintes (noir, gris-bleu, vert, rouge,
etc.) et une opacité qui contraste avec cel-
le de Kayirlh. Trois échantillons ont été
analysés par Keller et Siefried (1992),
d'autres sont en cours d'analyse dans dif-
férents laboratoires.
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Quelgues éclats en obsidienne gris-
bleu opaque (du Nenezi Dag) montrent
que les matiéres premiéres ont pu arriver
sous des formes diverses mais, devant la
rareté de ces témoins, on ne peut pas par-
ler pour autant d'exploitation différenciée
des matiéres premiéres.

A T'évidence, c'est I'obsidienne de Ka-
yirh gqui domine dans l'industrie d'Asikh
dans des proportions atteignant probable-
ment les 90%. La variété prépondérante est
une obsidienne grise translucide, plus rare-
ment chinée, La présence de perlites est ex-
ceptionnelle ; cependant de telles inclusi-
ons, pouvant atteindre les 8 mm de diamet-
re, ne paraissent pas avoir géné les tailleurs.

Du bloc brut a la préforme

Cette obsidienne a été apportée sous
forme de blocs bruts ou & peine aménagés
dont cing exemplaires ont été retrouveé a
Asikh. L'un d’eux semble particulierement
representatif. Il s'agit d'un bloc prismatique
convexo-concave de 170 mm de plus grande
dimension et de 47 mm d’épaisseur maxi-
male . Ce bloc présente naturellement les
caractéres géométriques nécessaires a la
mise en oeuvre du débitage laminaire et
provient du débitage naturel des sphéroides
& structure concentrique dont nous avons
observé la grande fréquence a Kayrl.

Cette conformation naturelle de la ma-
tiére premiere permet de faire 1'économie
d'une mise en forme complexe. En effet,
les faibles convexité et concavité des faces
de ces prismes permettent de procéder au
débitage en ne réalisant que des aménage-
ments sommaires, 'effort principal por-
tant sans doute sur les surfaces concaves,
Il est probable que le choix des tailleurs a
porté de préférence sur les bloes a grand
rayon de courbure (grandes sphéres frag-
mentees, enveloppes externes).

A plusieurs reprises cependant s'est
posée la question de la présence de préefor-
mes obtenues sur éclats. Il faut convenir
du fait qu'il est extrémement difficile de
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distinguer une portion de surface naturel-
lement convexe d'une portion de face infé-
rieure de grand éclat. A Asiklh les deux si-
tuations sont attestees et 1'on a pu obser-
ver plusieurs éclats Kombewa de dimensi-
ons importantes indiquant que la matiére
premiére pouvait arriver également sous
cette forme dans le village. Dans ce cas la
mise en forme est encore plus simple que
dans le cas précédent.

Cette situation est parfaitement cor-
roborée par le décompte des différents
types de lames d’entame (tabl. 1). On ob-
serve en effet la prépondérance des enta-
mes a deux versants naturels suivies par
les crétes &4 un seul versant préparé (1'aut-
re étant naturel). Il apparait ainsi, qu'une
fois la mise en forme terminée, les flancs
des préformes et la future surface de dé-
bitage laminaire (front) comptaient deux
fois plus de surfaces laissées brutes que
de surfaces totalement mises en forme
par des enlévements transversaux. On pe-
ut done dire avec certitude que, dans la
plupart des cas, la mise en forme se limi-
te 4 une correction de la géométrie natu-
relle des bloes prismatiques. Ce n'est que
dans un nombre trés réduit de cas que la
mise en forme peut étre complexe et mo-
difier toutes les surfaces du bloc par l'in-
termédiaire de crétes a deux versants
préparés. Ainsi une trés grande proporti-
on de nucléus a4 exhaustion portent enco-
re des reliques de surfaces naturelles. Ce
constat est valable pour l'ensemble de
l'industrie d’Asi1kl.

Dans ce contexte on peut considérer
gu'il n'y a pratiquement pas de mises en
forme bifaciales a créte frontale. La morp-
hologie générale des nucléus avant les
premiers détachements laminaires mont-
re une section transversale quadrangula-
ire avec deux crétes ou pseudo-crétes an-
téro-latérales. Ainsi, la largeur du front de
débitage, prédéterminée par la mise en
forme, est réduite et ne variera gueére au
cours du debitage. Un fragment de prefor-
me nous indique que la largeur du front
de debitage variait entre 30 et 40 mm au
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début du débitage pour atteindre 47 mm
au centre du nucléus et retomber 4 30 mm
dans le dernier tiers du nucléus.

La face postérieure du nucléus est di-
versement traitée mais géneralement plat
comme en témoigne l'analyse des trés
nombreux nucléus recueillis sur le site.
Ce sont probablement les différences de
traitement de la face posteriéure qui cons-
tituent un des facteurs déterminants de la
variabilié de ce débitage. En effet, ce tra-
itement influe sur le nombre de crétes et
pseudo-crétes (2, 3 ou 4) et done sur le
sens des enlévements transversaux gqui
mettent en forme les flanes et le front. Ain-
si il existe différentes combinaisons dans
le mode d’engrenage des éclats de mise en
forme. Cette variabilité n’a cependant gu-
ére d'incidence sur la morphologie des
produits de premiére intention,

Les déchets de cette mise en forme
sont des éclats, présentant pour la plupart
des plages non débitées correspondant
aux surfaces naturelles des blocs.

Le débitage bipolaire des lames est
assuré grace a l'ouverture de deux plans
de frappe lisses, opposés et formant un
angle aigu d'environ 60° avec la surface
de débitage laminaire. Les éclats d’ouver-
ture sont épais ; ils présentent parfois
des négatifs d'enlévements témoignant
d'une correction sommaire de la géomét-
rie (fig. 4:.1) ou encore les traces d'une
créte permettant de centrer et de guider
I'enlévement (fig. 4 : 2, 3). La présence de
tablettes atteste également de la reprise
de ces plans de frappe durant le débitage
(fig. 4: 4) ; I'intention est de maintenir du
début 4 la fin du débitage laminaire un
plan de frappe lisse (formant un angle de
l'ordre de 90% avec le talon des lames).
La largeur des éclats d'ouverture de plan
de frappe et des tablettes permet une trés
bonne estimation de la largeur des fronts
des nucléus et confirme les dimensions
déduites précédemment. Ainsi les éclats
de type 7 présentent une largeur moyen-
ne de 2.76 cm et ceux de type 8 une large-
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ur moyenne de 2.68 cm. Ce résultat est a
rapprocher de la largeur moyenne des
nucléus qui, pour l'ensemble du site
s'éléve A 3.36 + 0.46.

Le débitage laminaire
proprement dit.

Les détachements laminaires ont été
effectués par percussion directe. L'usage
de la pierre tendre est probable. En aucun
cas le recours a la pression ne peut étre
envisagé en raison de l'irrégularité des la-
mes. De méme, si le détachement par per-
cussion indirecte a pu étre utilisé, ce ne
peut étre gque de fagon marginale et pour
des cas d'espéce (fig. 5 : 9).

Le succés du détachement est assuré
par une frappe tangentielle sur le plan de
frappe lisse. Le point d'impact est isolé par
une réduction de la corniche aux dépens
de la surface de débitage laminaire. L'abra-
sion produit des enlévements atteignant
généralement les 5 mm et parfois un émo-
ussé de la corniche et des nervures proc-
hes du point d'impact. Cette reduction a
pour effet de reculer le point d’impact pour
eviter la fracturation du bord du nucléus et
I'échec de I'enlévement ; elle donne 4 la la-
me une silouhette caractérisée par une lé
gére infexion proximale et une morpholo-
gie ogivale de la partie proximale.

La surface de débitage peut étre ouver-
te par une série de lames d'entame dont la
description varie & la fois en fonction des
types de correction apportées aux surfaces
naturelles du bloc et en fonction de 'ordre
de leur détachement (fig. 5: 1 et 2). Ces pi-
éces et leurs recoupes présenteront des né-
gatifs différemment agencés sur leur face
supérieure si les deux crétes ou pseudo-
crétes antéro-latérales sont détachées si-
multanément ou si une ou deux lames en
position centrale sont intercalées entre
ces deux détachements. C'est probable-
ment a ce détail, et 4 1a sollicitation des de-
ux plans de frappe opposés, gque tient la va-
riabilité stylistique des lames d'entame. A
Asikl les lames 4 résidu central de surface
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naturelle ou & résidu central de versant fa-
conné par créte (types 33 et 34) réunissent
24 piéces (respectivement 22 et 2). Elle
sont ainsi relativement nombreuses en re-
gard des lames d'entame au nombre de 72,
(compte non tenu des crétes en cours)
(tabl. 1), Cette proportion (presque 1 pour
2) invite ici 4 considérer que le debitage
commence plutét par le détachement suc-
cessif des deux crétes antéro-latérales, ou,
pour les nucléus dont le front de débitage
est plus large, par des séries convergeant
vers le centre de la surface de debitage. La
surface du débitage peut étre ainsi « nervu-
ree » plus ou moins progressivement en
fonection de la largeur du front de débitage
et de la largeur des produits recherchés.

A la conception laminaire du débitage
on associe le plus souvent l'idée de pro-
duction en série. Cette association, évi-
dente par exemple pour le déhitage par
pression, ne doit s'appliquer qu'avec de
nuances aux débitages bipolaires d’Asikh.
Pour apprécier cet aspect il convient d’int-
roduire la notion de sériation laminaire.
On appellera ici série une séquence d'en-
lévements laminaires détachés entre deux
enlévements de lames latérales.

La morphologie des lames recherché-
es dépend fondamentalement de cette sé-
riation (Abbés, 1997). Dans le cas du débi-
tage bipolaire qui nous intéresse ici, il
s'agit d'obtenir des lames & profil rectilig-
ne (fig. 6: 1 4 7). Cela nécessite d'une part
la conservation de la rectitude longitudi-
nale du nucléus pendant tout le débitage,
d’autre part le maintien d'une convexité
transversale suffisante pour obtenir des
lames & peu prés prismatiques. Parmi les
480 lames et fragments de lames étudiées
dans ce secteur, 135 (soit 28%) sont des la-
mes centrales a profil & peu prés rectilig-
ne et des fragments de lames centrales.
Leurs dimensions sont comparables 4 cel-
les des lames latérales (tabl, 2).

La longueur des differents types de
lames, plus difficile & apprécier en raison
de la fragmentation, se situe entre 4 et 6
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cm, plus rarement entre 6 et 8 em. La ré-
partition des lames centrales de plein dé-
bitage (tabl. 3) montre le plus souvent
gue les séries laminaires ont été extraites
4 partir d'un plan de frappe préférentiel
(Abbes, 1997). Le second plan de frappe
est alors réservé 4 la correction distale
des nucléus. Ce schéma se traduit par le
fait gque les lames présentant dans leur
partie distale des terminaisons d'enléve-
ments provenant du plan de frappe oppo-
sé sont majoritaires par rapport a l'en-
semble des lames bipolaires (41 lames
des types 37, 38 et 41 contre 38 autres la-
mes bipolaires des types 39, 40 et 44). Par
ailleurs les lames unipolaires (types 35 et
36) représentent 59 éléments soit un peu
moins de la moitié des lames centrales
tandis que les nucléus unipolaires (pro-
bablement consécutifs 4 un outrepassa-
ge) sont rarissimes. Si il est bien attesté
gue l'extraction de chague lame n'est pas
produite en alternance a partir des plans
de frappe opposes, en revanche, il est at-
testé que les séries laminaires sont pro-
duites en alternance A partir de ces
plans. En d’autres termes, un plan de
frappe préférentiel pour l'extraction
d'une ou plusieurs séries peut devenir se-
condaire pour l'extraction des séries su-
ivantes. Le changement de plan de frappe
préférentiel est dans ce contexte marqué
par l'existence d'un nombre limité de la-
mes preésentant de longs négatifs oppo-
sés se recoupant (lames 38, 40 et 42,
n=23, soit environ 1/3 des lames bipola-
ires caractérisées auguelles il faudrait
ajouter une proportion non déterminab-
les de lames bipolaires non caractérisées
du type 41). Quelgues lames de type 42
montrent que ces alternances de plan de
frappe ont été rendues parfois nécessa-
ires par la réparation d'accidents (réfléc-
hissements) ; cette réparation conduit ob-
ligatoirement a la production de lames
de type 39 ou 40 si, aprés réparation, on
reprend le débitage a partir du plan de
frappe d'ou est issu le réfléchissement.
Cependant les accidents les plus fréqu-
emment observés sont des outrepassages
(fig. 7: 1, 2) emportant parfois tout le plan
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de frappe opposé et compromettant la
poursuite du débitage bipolaire, qui évo-
lue alors vers des modalités unidirection-
nelles si le nucléus peut encore en four-
nir la matiére. L'alternance des plans de
frappe pour les détachements de séries
laminaires et une réduction suffisante de
la convexité distale par des enlévements
lamellaires opposés permettent probable-
ment une prévention de ce type d’acci-
dent et d'optimiser ainsi le débitage.

Quelques éclats (fig 7 : 4) et des lames
larges (fig. 6: 8 et fig. 7: 3) permettent éga-
lement de faire état de la réfection des sur-
faces en cours de débitage laminaire (re-
mise en forme en cours de deébitage ou
transformation du nucléus).

L'inclinaison des deux plans de frap-
pe est principalement responsable de la
réduction progressive de la longueur des
lames au cours du débitage ; en effet la
percussion directe sur plan de frappe lisse
ne nécessite pas le détachement de nomb-
reuses tablettes et ces derniéres ont plutdét
pour réle de corriger occasionnellement
les défauts d'angulation du plan de frap-
pe. La reduction de la longueur du débita-
ge et le rapprochement des deux plans de
frappe opposés se traduisent par la mul-
tiplication des négatifs hipolaires.

Les nucléus a exhaustion, prismati-
ques et 4 surface de débitage étroite, ren-
dent bien compte du déroulement de cet-
te chaine opératoire. La largeur de la sur-
face de débitage ainsi que les deux plans
de frappe lisses sont définis dés la mise
en forme et ne varient guére tout au long
de l'exploitation et la morphologie géné-
rale n'est pas sensiblement modifiée du-
rant ce débitage,

"Productivité" et prélevements
au sein du débitage

L'analyse du matériel du secteur 4H
montre que 'ensemble des opérations de
taille ont été intégralement effectuces
dans le village, depuis la mise en forme
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jusqu'au rejet des nucléus débités. La ma-
tiére premieére a probablement été acquise
directement par les tailleurs.

Pour l'ensemble de lames étudié
(n=480) on observe gque le nombre de la-
mes centrales représente un peu plus de
28%, tandis que les lames latérales repré-
sentent 47% et les crétes et lames d'enta-
me environ 15%.

Le nombre de lames latérales renseig-
ne théoriguement sur le nombre de séries
laminaires extraites ; chaque série en com-
portant deux. Le rapport du nombre de la-
mes centrales (n=135) au nombre de lames
latérales (n=226) donnerait donc une esti-
mation, en tendance, du nombre de lames
centrales par série soit une et plus rare-
ment deux. Ce ratio est trés faible et doit ét-
re apprécié en prenant en considération la
largeur moyenne des lames (1.5 + 0.4 cm) et
la largeur des nucléus bipolaires épuisés
comprise ici entre 2.00 et 2.35 em (en mo-
yenne 2.53 cm pour 9 nucléus mesurables).

Les décomptes réalisés a titre de com-
paraison pour la couche 2¢ dans le secteur
7J donnent une proportion plus élevée de
lames centrales (n=105) par rapport aux re-
coupes latérales (n=89), soit deux et plus
rarement trois lames centrales par seérie.

Le nombre de lames latérales (n=226)
rapporte au nombre de nucléus bipolares
(n=25) donne également une idée trés app-
roximative du nombre de séries extraites
par nucléus, de l'ordre de six 4 sept; mais
ce chiffre serait & réviser a la baisse s'il ap-
paraissait que les nuclvus informes (n=9)
procédent de la transformation des nuclé-
us bipolaires. Si I'on inclut toutes les la-
mes produites (centrales et latérales) on
peut estimer ici que les nucléus ne produ-
isaient pas plus de 18 a4 28 lames chacun
(soit en moyenne 23 lames) dont 7 a 14 la-
mes centrales (en moyenne 11). Si l'on re-
tenait plutét les tendances exprimées par
les niveaux les plus récents dans la zone
7J on obtiendrait 24 4 35 lames par nuclé-
us (soit en moyenne 30 lames).
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Ces ordres de grandeur tout-da-tait
théoriques se situent au deld de la foure-
hette établie pour 'ensemble du site du
site (de 'ordre de 26 000 lames et outils
sur lames pour environ 1500 nucléus bi-
polaires soit un ratio de 16 lames par
nucléus); mais il faut remarguer gque
dans I'estimation de la fréquence lamina-
ire pour I'ensemble du site, les éléments
mésiaux et distaux n'ont pas tous été pri-
se en compte.

La longueur des éclats d'ouverture
des plans de frappe et des tablettes (de 4 4
7 cm) est également a4 mettre en rapport
avec le nombre de series extraites sur cha-
que nucléus et plus exactement en rap-
port avec l'épaisseur moyenne des lames
centrales (e = 4.1 + 1.2 mm) et des lames
d'entame (e = 5.8 + 2.2 mm) ainsi gqu'avec
I'épaisseur des nucléus bipolaires a exha-
ustion (variant entre 2 et 4 cm.); ces don-
nées semblent bien s'accorder avec les es-
timations réalisées ci-dessus,

Ces résultats doivent étre également
nuancés par le fait que les blocs apportés
au village dans le but d'y étre débités pré-
sentaient assurément des dimensions va-
riables. Mais en tout état de cause on ob-
serve que ce deébitage est peu productif
(Abbés, 1989%) en comparaison, par
exemple, de la plupart des débitages par
pression.

Economie du débitage

Les besoins en supports pour la con-
fection de l'outillage en pierre taillée
sont trés diversifiés et plusieurs grandes
options peuvent étre distinguées au sein
des cultures prehistoriques pour assurer
cette diversification (Perlés, 1991). Les
tailleurs ont pu multiplier les chaines
opératoires en exploitant une ou plusi-
eurs matiéres premiéres mais ils ont pu
aussi mettre en ceuvre une chaine opeéera-
toire intégrant les différents objectifs.
On parlera dans ce cas d'économie du
débitage (économie dans le sens de gérer
et non pas dans le sens d'économiser) ;
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des choix précis de supports sont alors
opérés au sein du débitage pour le fagon-
nage des outils.

L'industrie d'Asilch Héyiik présente
une telle tendance (tabl. 3).

Ainsi les grattoirs sont en majorité
faconnés & partir d'éclats épais de dég-
rossissage et de mise en forme et particu-
liérement d'ouverture ou de réfection des
plans de frappe. Cette sélection constitue
une des caractéristiques « stylistiques »
les plus frappantes d’Asikli En dehors de
I'échantillon examiné ici, l'industrie
d'Asikh présente de multiples exemples
de fagonnage de grattoirs sur des parties
proximales de lames outrepassées (type
18 de notre liste) ou encore sur des éclats
de réfection des nucléus en cours de de-
bitage laminaire (type 13 et 14). Il est
done trés clair que, pour l'essentiel, la
production des supports de grattoirs est
incluse dans la chaine opératoire lamina-
ire et n’a pas fait 'objet d'une production
spécifique.

Les éclats de dégrossissage et de mise
en forme (types 1 4 8) ainsi que les éclats
ou fortes lames de réfection en cours de
débitage (type 13 et 14) sont fagonnés en
grattoirs (n=46) dont les 2/3 sont confecti-
onnés sur des supports épais. Les autres
outils retouchés sont rarissimes (1 encoc-
he clactonienne, 1 burin, et 1 racloir) ; ne-
anmoins ces éclats présentent dans de
nombreux cas divers stigmates plus ou
moins assimilables a de 1'utilisation (28
encoches et retouches diverses et B piéces
esquillées). On note également une lame
outrepassée tronquée,

Les éclats épais présentent des occu-
rences de retouches beaucoup plus nomb-
reuses gue les éclats minces, respective-
ment 31% (55 sur 175) et 19% (30 sur 155).

Les lames a crétfe (types 8 4 12) et les
lames d'entame (type 19) sont peu retouc-
hées (1 grattoir, 1 percoir sur lame & créte
et 2 pointes sur lames d'entame a deux
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versants naturels) ; 5 piéces présentent
des retouche diverses ne modifiant pas la
morphologie du support initial.

Les recoupes latérales (types 22 a
34) sont trés diversement retouchées : 13
eléments en rapport possible avec des
armatures de projectiles, (4 pointes, 2
bords abattus, 1 piéce 4 cran, 1 lamelle
scaléne et 5 microburins), 2 troncatures,
7 grattoirs, 5 burins, 33 retouches diver-
ses incluant sans doute des écaillages
dus & 1'usage.

Les lames centrales présentent des re-
touches comparables : 5 éléments en rap-
port possible avec des armatures de pro-
jectiles (2 pointes, 1 géométrique et 1 pi-
éce 4 pigquant-triédre, 1 piéce & bord abat-
tu), 7 troncatures, 2 grattoirs et 29 piéces
diversement utilisées.

Il n'apparait donec pas de différence
significative dans la sélection des sup-
ports laminaires pour la retouche. La pré-
sence de lamelles latérales parmi les sup-
ports de microlithes montre bien que leur
production s'inscrit dans la conduite du
débitage laminaire (lamelles de réduction
des corniches proximales et distales) et
n'a pas fait I'objet d'une production spéci-
figque. L'intercalation de ces lamelles, (fig.
6: 9 et 10), qui ne modifie pas significative-
ment la conduite du débitage, donne au
débitage laminaire un style particulier qui
pourrait constituer un bon indicateur
chronologique, culturel ou fonctionnel,

Il faut remarquer que, pour la plu-
part, ces supports laminaires sont utili-
sés bruts ou portent des retouches indif-
férenciées pouvant résulter de processus
divers. La distinetion majeure qui peut
étre faite entre les deux grandes catégori-
es de lames observées (latérales et cent-
rales) tient 4 la morphologie des bords et
au profil des tranchants. Les bords des la-
mes centrales preésentent en effet des
morphologies comparables, ce qui n'est
pas le cas des lames latérales. Si des cho-
ix ont éte faits parmi ces lames, en fonec-
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tion par exemple de leurs capacités de
coupe (boucherie, collecte des végétaux),
ce n'est pas le seul croisement des carac-
téres typologiques et techneologigques qui
permet d'en rendre compte. Un approche
fine de I'économie du débitage doit égale-
ment se fonder sur une caractérisation
fonctionnelle des outillages (Binder et
Gassin 1988; Gassin 1996).

Pour Conclure

Toutes les étapes de la chaine opéra-
toire laminaire « bipolaire » ont donec pu
étre identifiées dans un échantillon repreé-
sentatif de l'industrie lithique apparte-
nant a une étape médiane de 'occupation
d'Asikh Héyilik, L'ensemble des opérati-
ons techniques liées 4 ce débitage a pu ét-
re caractérisé grice a 'analyse précise de
la totalité des restes de taille, outillage re-
touche inclus.

Cette analyse montre que toutes ces
opérations ont été réalisées au village ap-
rés acquisition directe de blocs prismati-
ques dont la morphologie permet une mi-
se en forme sommaire. Parmi les déchets
de la mise en forme des nucléus sont sé-
lectionnés les supports des grattoirs qui
constituent, durant cette étape, le princi-
pal outil faconné. Les principaux produits
et sous -produits du deébitage sont des la-
mes prismatiques extraites par petites sé-
ries a partir d'un plan de frappe préféren-
tiel, tandis que le plan de frappe opposé
permet de maintenir la convexité longitu-
dinale du nucléus. Les séries sont débité-
es en alternance a partir de ces plans de
frappe selon des rythmes qui restent a
préciser, notamment par des tentatives de
remontages. Ce type de débitage se distin-
gue donc bien de ceux pour lesquels les
plans de frappe opposés sont sollicités al-
ternativement pour l'extraction individu-
elle de lames ou de pointes 4 morpholo-
gie prédéterminée. Une production de la-
mes aux caractéres morphologiques et di-
mensionnels différents ou encore obéis-
sant 4 un enchainement différent au sein
du plein débitage aurait pu étre réalisée
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avec un type de mise en forme identique
(Abbés, 1993). L'étude des modalités pre-
cises d'extraction des lames révéle donc
des choix dont la pertinence culturelle
doit étre prise en considération.

Les perspectives d'analyse de cette in-
dustrie restent trés riches, aussi bien pour
ce qui touche a I'analyse interne du villa-
ge que pour ce qui concerne la caractéri-
sation des entités culturelles du proto-ne-
olithique anatolien.

En utilisant la méthode employée ici,
une analyse comparée des rejets prove-
nant du dépotoir de la zone 7J et de ceux
gui se trouvent dans les espaces entre les
maisons permettrait de discuter de 'orga-
nisation de l'organisation des activités de
taille au sein du village. La taille était-elle
pratiquée partout et par tous ? Observe-t-
on des différences stylistiques selon les
quartiers du village ? Comment et pour
quel usage se distribuent les produits
d'un méme débitage entre les maisons ?

Les éléments de comparaison gui au-
raient pu étre pris en référence a Asikh

ANNEXE:

Liste technologique pour Asikhy Hoyilik

. Eclat dpais (¢p.>8 mm) cortical

molat dpals non cortical

Eclat mince plus 2/3 cortical

Eclat mince 13 & 2/3 cortical

. Eelat mince & résidu cortical

Eclat mince non cortical

Eclat & eréte (ouverture de plan de frappe)

Tablette (réfection de plan de frappe)

Créte 4 2 versants (antérieure)

10, Créite 4 1 versant propard (recoupant une surface naturelle)
11. Créte en cours de débitage

12. Pseudo-erdte faconnée par bords distaux (recoupemont
d'une surface naturelle par les bords distaux d'une oréte pos-
térioure)

13, Lame ou éclat de recoupe de la surface de débitage lami-
naire

14 Eclat de réfoction transversale

15, Mucléus & exploitation bipolaire

18, Nucléus i exploitation bipolaire, repris en unipolaire

17. Autres nucléus

18. Qutrepassage sur nucléus bipolaire

19. Lame d'entame i 2 versanis naturels

20, Recoupe de surface naturelle, i droite

21, Recoupe de surfnce naturelle & gauche

22, Recoupe lorse de surface naturelle, o droite

23. Recoupe torse de surface naturelle, i gauche
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font malheureusement défaut au Proche
Orient. Rappelons cependant qu'en Anato-
lie centrale les niveaux supérieurs de Ca-
tal Hoylik, postérieurs a Asiklh, ont livre
des industries en obsidienne débitées par
pression, radicalement différentes. Le site
de Cafer Hoylik dans le Taurus, plus anci-
en, a livré, en plus de la pression, des de-
bitages bipolaires orientés vers des produ-
its de morphologie et de dimensions trés
différentes de ceux d'Asiklhi. A peu de dis-
tance d'Asikli, le style de Kaletepe (Bal-
kan-Athh et alii, 1998; Balkan-Ath et Der
Aprahamian, sous presse) dont la position
chronologique doit étre précisée, différe
fondamentalement (mises en formes et
types de produits recherches).

Produite et consommeée sur place, l'in-
dustrie d'Asikh Hdylik s'inscrit dans une
gconomie domestique. Asikl ne participe
pas, de ce fait 4 I'organisation de la pro-
duction et de la diffusion des outillages en
obsidienne cappadocienne en Anatolie
Centrale et, au dela, vers le littoral médi-
terranéen et vers le Levant. Le contrdle
des productions cappadociennes est donc
d rechercher ailleurs.

24, Recoupe de créte antérieurs, {4 droite

25. Hecoupe de oréte antérieure, & gauche

26. Hecoupe torse de créte antéricure, & droite

27. Recoupe torse de créte antéricure, 4 gauche

28. Hecoupe de crdte postévieurs, a droite

28, Recoupe de oréte postéricurns, i gauche

0. Hecoupe torse de oréte postéricure, d droite

31. Hecoupe torse de créte postérieure, 4 gauche

32, Recoupe indéterminds

33, Lame & versant ou résidu central natural

34, Lame A versant ou résidu central, mis en forme par créte
35, Lame unipolaive centrée

36, Lame unipolaire decentrée ou torse

37. Lame hipolaire centrée i 1 ou 2 reprises algues opposées,
axiales, immadiatement antéricures au ditachement

38, Lame bipolaire decentrée ou torse i 1 ou 2 reprises aigues
oppostes, axiale, immédintemont antérieures au détachement
39. Lame bipolnive centrée 4 1 enlévement laminaire opposs,
desaxé, immédinterment antérieur au détnchement

40, Lame bipolaire décentrée ou torse d 1 enlévement lamina-
ire opposé, desaxe immediatement antérieur an détachement
41, Lame bipolaire 4 1 enlévement laminaire de méme sens
immédintemaent antérieur au détachement

42. Lame de réparation de réfléchissement

43, Lamaelle

44. Lame bipolaire non caractérisée



128

BIBLIOGRAPHIE

ABBES, F.. 1994

"Techniques de debitage ¢ gestion de la matiére premiére sur

le Moyen Euphrate durant le PPNA final et le PPNE ancien on

?i-,rn'e'. Meolithic Chipped Stone mdustries of Fertile Creseont.,
0. GEBEL-8. KD WESHKI (Eds), Borlin,Ex Oriente, 299312,

ABBES, F., 1957

Etudes des industries lithiques du n:&oiithiq.ua précéramigue
de Syrie du Xe au VI millenaire B.C. Technigues de débitage
et gestlon des produits, Thése de doctorat. Université de Lyon 2.

BALKAN-ATLI, N, 1984

"The Typological Characteristics of the Asikh Héyilk Chipped
Stone Industry”, Neolithic Chipped Stone Industries of Feri-
le Crescent. \H.G. GEBEL - 5. KOZLOWSKI (Eds.). Berlin, Ex

Orlente, 209222

BALKAN-ATLL N.. D. BINDER, M.C. CAUVIN, 1998
"Exploitation de I'obsidienne en Cappadoce: miére cam-
ﬂ?ﬁde fouille 4 Kaletepe, Kémilrei®, Anatolia Antigua VI,

BALKAN-ATLI, N., G. DER APRAHAMIAN,

sous press “Les nucleus de Kaletepe et deux ateliors de taille
en Cappadoce”, L'Obsidienne au Proche ¢t Moyen Orient: du
Voloan a 1"Outll , M.C. CAUVIN - A. GOURGAUD. - B. GRATLU-
ZE - G. FDUPEAU - J.I. POIDEVIN (Eds.) Tempus Repara-
tum, Lyon-Oxford,

BINDER, D., GASSIN, B., 1988,
"Le débitage laminaire chasséen aprés chauffe: technologie et
traces d'utilisation " fmdustries Lithigues: Tracéologic ot Tech-

nologie, BEYRIES $. (ed) BAR Int. S. 411, 93-128,,

BINDER, D, - PERLES C., 1880

“Blratégies dggaa;awl.lnn des outillages lithigues au Neolithique™

Paleo 2, 257283,
CAUVIN, M.C., 1896

“L'Obsidienne dans le Proche Orient Préhistorique: état des
rechorches en 19967, Analolica XXII. 1-31.

ESIN, U, 1995

“Agikh Hoylik ve Radyo-Aktif Karbon Olgiileri®, |, Metin Akyurt
-Bahattin Devam Am Kitals, Eski Yalkan Do
ne Incelemeler, A. ERKANAL - H. ERKAN

- AT, OKSE (Yayl.), Arkeoloji ve Sanat Yayinlan, 135-146.

Kitlttirleri Uzeri-

- H. HURYILMAZ

ABBES - BALKANATLI - BINDER - CAUVIN

ESIN, U., 1898
"The Aceramic Site of Asikli and its Ecological Conditions Ba-
sed on its Floral and Faunal Remains®, TUBEA-AR 1, 95103,

GASSIN, B., 1996

Evolution socic-économigque dans le Chasséen de ln grotte de
I'Eglise supérieure { Var): apport de analyse fonctionnelle dos
industries lithiques, Monographie du CRA n® 17, CNRS éditi-
on. Paris.

GHATUZE, B.J. N. BARRANDON, K. AL ISA. M.C. CAUVIN.
18483

“Mon-destructive analysis of obsidian artifacts using nuclear
techniques: Investigation of provenance of Near Eastern Arti-
fucts”, haeomelry 351, 1-11.

INIZAN, M.L.. H. ROCHE., J. TIXIER, M. REDURAN, 1992
Technology of Anapped Stone, Paris, CNRS Publications.

KELLER J., C. SEIFRIED, 1990

“The Present Status of Obsidian Source Identification in Ana-
tolia and the Near East", Voleanologie et Archaeclogle, Pact
25. C. ALBORE LIVADIE - F. WIDEMAN (Eds.), Strashourg.
Conseil de I'Europe, 58-87.

UZDOGAN, M., 1994

“Obsidian in Anatolia: an archaeological perspective on the

Emus of researche”, Archasometry 94, 5. DEMIRCIE A M,
ZER - G. SUMMERS (EDS,), Ankara, 423-421.

PERLES, C., 1987

Les industries lithiques taillées de lo grotte Franchtehi (Gré-
ce), L. & Presentation generale et industries paleolithiques.,
Bloomington/Indianapolis, Indiana University Press,

PERLES, C., 1891

"Economie des matieres premidres et économic du débitage:
deux conceplions opposées 7 25 ans d'études technologigques
;n ﬁréhialo re, Hilea ot Perspectives, APDCA, Juan les Pins,

PERLMARN, I. - J. YELLIN, 1980
“The Provenance of Obsidian from Neolithic Sites in Israel”,
fzrael Exploration Journal 30, 83-88.

TODD, 1., 1880
The Neolithic of Central Anatolia: 1. Oxford, BAR.

Type Hombro Froguenco Type Mambire Froquence |
1 115 133% 2 1% 1.9%
2 25 254 2 15 7%
) 2| 28| = e 1o |
F 2 344 TS [l 0%
] &3 -?-3\. 27 | i B
ﬁ- .H,IEI- 4 5% 28 = & [y
I ; 2 30% = T | e
8 T 1% 30 i o
2 & 0.7% N 1 1.4%
I 0 2 s ) 2 25%
T 5 D&% a 2 07
12 4 0.5% 34 &l 48%
13 3 am| T I8 21%
14 5| 0% B 18 v 27%
§.] Il 1.3% 37 & 0.5%
I 2 07 34 17 20%
7 P 1o% 3 4 05%
T 12 1% 40 18 B
9 7y 4.7% a1 3 0%
20 &0 70% Az a 0%
21 aa & 'r". a3 ih |
2 2 27% | Inget. al 10 ™
Total 863 ﬁ

Tableau 1: Liste technologique d’Asikll avec les frequences.
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Largeur
Lames d'entame et crétes:
types 9413 et 19
, n=42 mesurables
Moyenne 1.60
Ecart type 0.42
Recoupes latérales

types 20 a 34
n=220 mesurables

Moyenne 1.54
| Ecart lype 0.38

' Lames centrales
types 35 2 41 et 44
n= 133 mesurables
Moyenne

| Ecart type

o~
%

Tableau 2: Dimensions des lames latérales.

. TYPE
Créte a 2 versants
. Iéré.t.a a 1 versant
Créle en cours
'Pseﬁdu{réla par engrenage de bords distaux
-__Enlam‘a laminaire a 2 'u'er-sants naturels )
% Total crétes ef entames de la suriface de debitage

Recoupas de surfaces naturelles
[ Hemup-.e.'-s.d.e é:;i.t.e-l.é-_anj_é_riegfqg_
| Recoupes de crétes posté rieures
Lame &4 versani ou résidu central naturel
Lame & versant ou q.ﬁsi:_f!._: central naturel fagonne par créle
i Aulres réoéﬁpas indétermingas
‘ % Tolal recoupes

Lame a enlevements unidirectionnels
Lame & enlévements unidirectionnels recoupés par des reprises distales
La.mﬁ enlévements unidirectionnals recoupant des reprises distales
: Lérn_q_é enlévements laminaires OpposeEs
Lame bipolaire indélpmj i_r_'!l_!,-
- % Total centrales
% Total bipolaires

Lame de réparation ou ré flé chissemant
Lamelle
% Total rdparations ef reprises
| otallaminatre

| Rappnr? lames centrales / lames lalérales et centrales
Rapport lames latérales | lames laterales el centrales

Tableau 3: La répartition des lames.
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Figure 2: Plan du site d’Asikll Hoyak (Esin, 1998).
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Figure 3: Bloc d’'obsidienne brut.
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Figure 4: Eclats d'ouverture de plan de frappe (1-3). tablette (3) (G, Der Aprahamian).
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Figure 5: Lames d'entame, crétes et recoupes latérales (G. Der Aprahamian).
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Figure &: Lames centrales (G. Der Aprahamian).
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Figure 7: Outrepassages (1-2), réfections des surfaces (3-4) (G. Der Aprahamian).
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Lithic Industry at Cayoniti: Different Raw
Material Used, Different Function(s)
Done? The Lithic Assemblage of the
Channeled Building DI.

Cayonii Kanall1 Yapi DI
Tas Buluntu Toplulugu:
Cesitli Hammaddeler,
Cesitli Is(ler) Igin mi
Kullanildi?

Maria Rosa IOVINO* - Cristina LEMORINI*

Koywords: Channied Buikding DV, Caydnd, Lithiz asseblage, Aceramic Nealitic
Anahlar Sdzcukber: Kanalh Yam D, Cayoni, Tag bubuntu topiulugu, Akeramik Maolitik

Cayonii tas alet endiistrisi iki ayr tiir hammadde kullanilarak yapilmistir; cakmaktas: ve
obsidien. Teknolojik ve tipolojik incelemeler, Akeramik Neolitik Devrin alt evrelerinde, bu
iki hammaddenin oranlarnda énemli degisikliklerin yer aldigim ortaya koymustur. Erken
evrelerde oldukea sinirlt bir yiizdeyle temsil edilen obsidien endiistri daha sonraki evreler-
de giderek bollasmaldtadir. Kullanim etkenlerinin hammadde segimini efer/ yahut ne den-
li etkiledigini saptamal igin Kanalli Yapidan (DI) toplanan tas endiistrisine kullanim asin-
mast analizleri uygulannms ve sonuclar degerlendirilmistiv. DI Kanall: Yapidaki cakmalkta-
51 ve obsidien tas alet endiistrisinin islevsel verileri, bu hammaddelerin ¢ok ayri kullanmm
gzellillerine sahip oldugunu kanitlamistir. Tas ve deri islemede bu hammaddelerin rolii
colk tamamlayicidir. Niteldm, post pogunlukla cakmalitasindan aletlerle tabalklanmis olma-
sina ragmen posttan ve deriden yapilan esyalar obsidien aletlerle yapimislardir, Tas esya-
lar,istisnasiz, obsidien aletlerle bigimlendirilinis ve tamamlanmigtir. Tas esyalarin delinme-
si gakmaktas! delicilerle saglanmistir. Sadece iki ayr tip alette cakmaktasi/obsidien ham-
madde ayirimi kesin belirlenmigtir; gakmakitagindan delicilerin post islemede, obsidienden
Cayanii aletlerin ise tas isleriyle ilgisinin olmasi. Uygulanan diger islevler sonucu obsidien
ve calkkmalktasindan dilgilerin kenarlarinda ayn: kullanma yogunlugu goriilmekiedir. Buna
ragmen, bu iki hammadenin belirgin kullanma alanlarim kesin sapltamalk i¢cin salt islevsel
veriler yeterli olmamalktadr. Kiiltiirel kanmitlarda, dzellikle, gdz ard edilmemelidir.

Introduction

Cayonii Tepesi, located in the district of Its integrated architectonic sequence, the
Diyarbakar, is a fundamental point of refe- most complete among all those brought to
rence for the chrono-stratigrafic organisati- light in the region, comprises by six major
on of the Pre-Pottery Neolithic in Anatolia. sub-phases - Hound Building, Grill Plan,

* Dipenimento di Sclenze Steriche, Archasologisehe ed Antropologische dell’Antichiui, Universits di Homa “La Baplenea®, P, le Aldo Moro § 00185
Roma/Imly
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Channeled Building, Cobble-Paved Buil-
ding, Cell Plan Building and Large Room
Building. These all are included in a chro-
nological arc between 10200 and 8100 BP
(M.OZDOGAN-A.OZDOGAN, 1989).Notably,
from both the quantitative and qualitative
points of view, the sequence of lithic indust-
ries collected in the several campaigns of
digging has motivated the creation of a
single integrated, typological, technological
and functional (by use-wear analysis) plan
of research in order not only to redefine the
concept of " tool " in Pre-Pottery Neolithic
lithic contexts of the Near East but also to
propose a single chronological architectu-
ral sequence to integrate the two(I.CANEVA
et alii,1994; LCANEVA,1998,in press). While
the typological approach is " traditionally "
applied to the lithic industries of the Near
East, the technological and functional app-
roaches have only recently been introduced
and used in relation to a limited number of
contexts (F.ABBES,1997; P.C.ANDER-
SON,1994; M.-C.CAUVIN, 1993; P.J.WHITE -
L.QUINTERO,1994).

The functional analysis by use-wear
plays an important role for the understan-
ding of the lithic tools, In fact, it establishes
if and how lithic tools have been used by
man. Moreover, it links the functional cha-
racteristics of the lithic tools with their morp-
hological characteristics, emphasizing the
correlation consequently establishing the
degree of functional specialisation of their "
shape ". Finally, the data acquired on activiti-
es reveiled by the lithic industiy contribute
to insights on the use of the spaces in the are-
haeological context (areas of specialised acti-
vities, sacred or inhabited areas etc...).

The lithic industry of Caytnii has be-
en marked by two distinctive raw materi-
als: flint and obsidian. Techno-typological
analyses have established that the sub-
phases of the Pre-Pottery Neolithic are
characterised by important variations in
their ratios. The obsidian industry, present
in relatively limited percentage in the ol-
der phases (stage 1, Round Building and
Grill House b,e, obsidian 11%) becomes

TOVING - LEMORINT

more and more abundant in the most re-
cent phases (stage 2: Channeled and Grill
House Building, obsidian 20%; stage 3, Cell
Building, and 4, Large Room Building, ob-
sidian 50%) (LCANEVA et alii, in press).

The gquantitative and gualitative variati-
on (beginning with the second stage obser-
vable as an always major presence of both
débitage and instruments in obsidian) of the
two raw materials could be due to many fac-
tors like, for example, to the type of circula-
tion and exchange of the " exotic " obsidian
whereas the supply of the flint, coming from
a local source, was perhaps less subject to
some conditions external to the human gro-
ups living in this site, to the techniques of
production adopted, to functional require-
ments, to cultural factors and so on. In order
to determine if and how much the functional
factors can have influenced on the choice of
the two raw materials, an appraisal of the re-
sult of the use-wear analysis has been carri-
ed out on the lithie industry from the Chan-
neled Building DI. These functional data
are, in this stage of the research, the ones
processed in more detail.

The report will introduce a general pic-
fure of the range of activities carried out
with the lithic industry, underlining both
analogies and differences in the use of the
two different types of raw material. The
morphologic characteristics of the two gro-
ups of implements will be compared in or-
der to estimate eventual meaningful dis-
tinctions at a functional level. Moreover, it
will attempt to determine if and how much
the different hardness of their respective
crystalline structure - obsidian possesses,
according to the values of the scale Mohs,
a lessers hardness of approximately
one/two degrees in comparison with flint -
has conditioned the characteristics of re-
sistance and functional duration.

Methodology
The functional study of the lithic in-

dustry of DI building has been carried out
by means of assessing the macro traces
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(or edge removals) and the micro traces of
use (see as general references of the met-
hod, A.LwvanGILIN, 1980, LHURCOMBEE,
1992; M.R.IOVINO, 1996; L.H.KEELEY,
1980; C.LEMORINI, 1997: E.MANSUR-
FRANCHOMME, 1992; J.J.SHEA, 1991;
R.TRINGHAM et alii, 1974). Both methods
of surveying are based on observation un-
der the microscope of modifications of the
edge of the lithic implements, because of
contact with the worked material.

The macrotraces are breakage and/or
rounding off of the edge, visible also by me-
ans of the naked eye. Their morphology
and distribution allow one to determine the
action made and, broadly, the worked ma-
terial (soft, medium hard, hard). Observati-
on was carried out by means of a Zeiss ste-
reomicroscope with magnifications from
10X to 64X and by photographic recording
by means of a 35mm Canon camera.

It should be emphasise that during the
study of the flint industry of DI, and in a ge-
neralised manner, of all the Caydni flint in-
dustry studied up to now, the analysis of
macro-traces has been used in order to dis-
tinguish implements showing use from tho-
se not used or altered. In fact, it has been
archaeologically observed and experimen-
tally(2)confirmed that the raw material
used in this site has been easily modified in
contact with the worked material. Particu-
larly, breakage and very clear rounding off
of the edges develop also during the wor-
king of " soft " materials like soft animal or
plant tissue. These worked materials, gene-
rating only a little friction , do not produce,
on types of flint that are more resistant, any
type of diagnostic maecro-traces. Thus, the
systematic appraisal of the flint artefacts
by means of the stereomicroscope has allo-
wed separation with a good level of precisi-
on, the used artefacts from those not used
or strongly mechanically altered.

Micro traces of use are modifications of
the flint and obsidian micro surface that, in
kind, are not visible to the naked eye. Polis-
hes, striations, attrition, rounding of the ed-
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ges. Their combination and morphology, ma-
ke it possible to determine the action invol-
ved and, with a very high precision, the wor-
ked material. Micro traces were observed by
means of a metallographic reflected light
microscope Nikon Optiphot with eyeglasses
16X and objectives Plan Acromat 10X, 20X
and 40X. The photographiec recording was car-
ried out by means of a 35mm Nikon camera.

The obsidian implements from DI were
selected by means of a metallographic mic-
roscope, The choice of this methodological
approach was determined from various fac-
tors. First, it was experimentally(3) obser-
ved that often the working of soft materials
(for example: wool, fresh skin, green gras-
ses) do not produce appreciable macro tra-
ces on obsidian. On the contrary, the wor-
king of hard material like stone, horn or wo-
od with compact fibres, can generate mac-
ro traces very similar to those produced by
an intentional retouch. Keep in mind that
obsidian possesses a hardness of approxi-
mately one/two degrees in less then flint,
this causes, on the same worked materials,
a different development of macro traces
due to use; and also a difference in the
morphology and the distribution, in compa-
red with modifications observable on the
flint edges. With a specific experimentation
{4}, it is however also possible to determine
both the category of worked materials and
the type of action involved on obsidian arte-
facts through analysis of the morphology
and of the disposition of macro use traces
and through the typology and the distributi-
on of striation. In this phase of the work,
the use of the metallographic microscope
in the search for the micro traces has per-
mitted a high level of precision in distingu-
ishing used edges from those not used, in-
dependently from the development lesser
or greater of macro traces.

Selection of the material and
state of conservation
Flint industry

All the flint artefacts, tools and débita-
ge, have been observed through a stereo-
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microscope. Cores were excluded from the
appraisal because they do not exhibit any
functional interest a priorf; fragments beca-
use of the strong alteration from trampling
and/or post-depositional modifications, and
burnt implements were excluded too. Of 637
blades and flakes comprising the débitage,
339 (54%) have been discarded because
they suffered alterations mostly due to ther-
mal action which irremediably compromi-
sed the functional evaluation; 203 (32%) do
not show traces of use; and, finally, 95 (14%)
have been the object of a deep functional
analysis because of their potentially diag-
nostic traces.On the contrary, of 239 tools,
only 16 (6%) do not show traces of use; 100
(42%) have been discarded because of their
alteration; and 123 (52%) have been the ob-
ject of a. deep functional analysis.

The data here shown emphasises im-
portant differences between débitage and
tools. In fact, while a rather low percenta-
ge of retouched blanks seems to have no
traces of use, a considerable percentage of
flakes and blades looks not used, suppo-
sing firstly that they might constitute a re-
servoir " kit " on a functional level, and/or
secondly that there was a strong discard
of the produced implements due to the
abundance of local raw material.

Obsidian industry

In addition to making a specific deter-
mination of the artefacts with diagnostic
micro traces, 539 pieces of obsidian were
observed by means of a metallographic mic-
roscope of which 418 constituted the débi-
tage and 121 the tools, all coming from the
inner area of DI Channeled Building. The
first phase of the work was addressed to-
wards the selection of the implements with
an interpretable functional potential. This
means we searched the tool edges for pre-
sence of micro traces of use. Nearly all frag-
ments with the exception of two, have been
discarded because they lacked the charac-
teristics adapted to being analysed. Also co-
res, varia and the crested core revival pi-
eces did not show characteristics which co-
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uld be associated with their use within hu-
man activities. However, a great number of
burnt implements was found; also examp-
les with the distal edges fractured, those of-
ten trod on and those covered by on remo-
vable concretions. These all of course, affec-
ted the final data. Of 5% of the 418 artefacts
from the débitage, 32 edges worth functi-
onal examination were characterised. Of
121 tools, 36 (23%) have 48 edges showing
traces of use. Of remaining material, a high
incidence of heavy post-depositional surfa-
ce modifications (concretions, trampling
and burning) was observed. The compari-
son of this data with those relative to the al-
terations of the flint implements demonst-
rates that, conditions being equal, the more
fragile obsidian endured, in general, the
greatest damage from part of the post-depo-
sitional agents.

Because of the high percentage of alte-
red implements, it was not possible to es-
tablish if the débitage was more used than
the use that in fact, emerged as a result of
this analysis. The use of the flakes is really
significant., This data demonstrates a use
of core revival pieces not typological defi-
ned but with functionally useful edges.
This is made on a visual basis, opposed to
that characterised for the flint. In the most
complete possible exploitation of the pro-
duets from this particular raw material.

The functional interpretation

Of the 218 flint artefacts (débitage and
tools) functionally analysed 114 (52%) show
diagnostic traces of use with a total of 127
used edges (tab.1). Several types of actions
were carried out on different materials. Evi-
dence included the processing of tissue of
animals like meat and hide (16%), mostly
fresh but also in states of dryness (fig.1-2),
and also with or without additives. In parti-
cular, a fragment of a small end-scraper sho-
wed dry hide traces to which was added a
mineral substance whose trace had strong
analogies to that produced during the expe-
rimentation by adding ochre onto the hide,
in a finishing phase. In smaller measure,
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the working by antler (4%) was observed. Its
use was also testified to the hafting since a
trace of this was found, on a proximal frag-
ment of a blade. On the other hand, the wor-
king of bone (2%) is practically non existent.
The scarce presence of hard material of ani-
mal derivation could also be proven by the
low percentage of hard material, characteri-
sed by the macro traces of a use (6%). The
contact with the plants is widely evidenced
(28%). In the majority of the cases the trace
of use (26%) appears glossy, an indicator of
the working of the plants with high silice-
ous content. Among these the graminace-
ous plants , in particular cereals; but there
were also reeds and rushes whose glossy,
very clear morphologic characteristics, oc-
cured very rarely (2%). The nearly total ab-
sence of striations inside the glossy polish
suggests that the used edges cut these
plants not at ground level but in a higher zo-
ne of the stem. In this way, earth particles
did not " scratch " the surface of the used ed-
ges and the polish in particular, was develo-
ped. There was very little contact with the
non siliceous plants - only 2%. To this one
could add, in part, the percentage of little
resistant material (11%); this was determi-
ned only through macro traces of use. The-
se, however, might be associated with other
soft materials. Also the working of wood is
present but in smaller percentage (7%) com-
pared with the plants. The contact with the
stone (fig.3-4) is evidenced but not particu-
larly abundantly (5%). In general, the acti-
ons were involved mostly for cutting (80%),
and were associated above all with the wor-
king of plants and soft animal tissue. The
very few scraping actions (29%) arguably
were connected to resistant materials like
old hide, The working of wood is associated
to actions of cutting, scraping and engra-
ving. Working of stone was carried out by
varied types of actions: sawing, scraping,
smoothing and piercing.

To inhance the above described functi-
onal picture it is useful to emphasise that in
an adjacent external area to DI (area 20M), a
lot of débitage was found, little used and
with a smaller number of tools also relati-
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vely little used. These data suggest the pre-
sence of an atelier. However, this specific
area could also have been used for some
specialized and limited functional activiti-
es, including the development of one parti-
cular type of stone working. In fact, one spe-
cific percentage of stone working was obser-
ved related to the perforation by specialised
tools, the drills (fig.5). The specific function
of this place was also confirmed by the reco-
ver of bladelet fragments that could be, ac-
cording to preliminary experimental tech-
nological appraisals, associated with the
preparation and production of drills.

On 58 (28%) obsidian artefacts coming
from the inner area of DI, 80 functionally in-
terpretable edges was observed (tab.2). The-
se tools showed micro traces developed as
a result of the working of bone/antler, hide,
leather and stone. Contrarily to what was
observed for the flint implements, on the
obsidian specimens there are no micro tra-
ces caused by activity linked to primary
subsistence, for example the collection of
edable plants or the butchering of animals.
In this specific context, this seems to deli-
neate one particular function attributable
to the obsidian artefacts. Bonefantler wor-
king activity was recognised but with the
same truly low wvalues (4%) analogous to
flint tools. The relative traces to this materi-
al is characterised by one stage of not ad-
vanced development. This data leads to the
assumption that these tools were used only
for finishing or repairing. The actions exe-
cuted were longitudinal, and transverse but
also transverse continuations of longitudi-
nal action. As for the rest, the functional
picture in connection with the working ac-
tivities is, very defined: a production of sto-
ne objects and manufacture of hide and le-
ather products; on 54% of the edges used for
working stone with different degrees of
hardness. The trace of stone working intro-
duces many peculiar characteristics
(P.C.ANDERSON, 1984) on 54% of the edges
used for working stone with different
degrees of hardness. In the case of working
with a longitudinal movement (to cut or
engrave, for example), a black polish is de-
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veloped. It is composed of numerous striati-
ons of varied type, like sleeks and rough
bottomed but above all fern-like. If the wor-
ked lithic material has a high hardness, it is
also possible to notice several canyons. Wit-
hin this black polish it is possible to find, in
the cases in which the activity has been
continued for a long time, spots of light po-
lish. The same type of polish, but greater in-
tensity, is observed on some implements -
the so-called Caydnii Tools - used for smoot-
hing and polishing (fig. 5-7):and these seen
above all with longitudinal actions, on sto-
ne products(for example, bracelets, heads
and containers). Within the stone working
activity, actions of seraping or shaping ha-
ve also been identified. Two tools, coming
from DI 7-14/7-17 and from DI 7-4, show on
their end and in their tip morphology traces
of perforation, perhaps a process of refinis-
hing or adaptation of holes. Micro traces on
26% of the edges with result from cut andfor
reduceing leather material. The observed
actions are mostly longitudinal(fig. 8); but
also transverse as well as longitudinal ar-
ranged with transverse and transverse and
mixed actions. The evidence for longitudi-
nal and transverse actions on the same ed-
ge proves that these artefacts were multi-
funetional tools.

In this way, the craftsmen of Caydnii,
using the same edge of an artefact, succe-
eded covering several phases within the
operating chains of transformation of the
materials they worked. In 16% of cases, the
edges have had contact with material like
hide already tanned. Micro traces, both
those deriving from the working of leather
and those deriving from the working of hi-
de, show a good rounding of the edge.
Bright polishes, very smooth and with the
presence of numerous sleeks striations ha-
ve been recorded. Abrasion has been found
mainly in the cut of skin already tanned. It
is in fact nearly always absent in the cut of
leather. These functional data in DI eviden-
ce that, through the use of obsidian arte-
facts manufacturing activities connected
with the working of stones materials, hide
and/or leather were carried out. As far as
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the working of stone is concerned, obsidi-
an artefacts, especially blades, bladelets,
flakes and some Cayoénii tools, were predo-
minantly used in order to cut, to reduce, to
scrape and to smooth |

Morphologic characteristics of
the used edges.

The flint artefacts: hide
processing

The observed traces of use allow one to
suppose that flint artefacts were probably
used in order to carry out several phases of
the processing of hides, from cleaning of
fleshy tissues to scraping of the drying or
already dry hide(tanned). People working
in DI carried out one type of distingtive
morphology for the treatment of fresh hide
in comparison with the almost dry hide or
the fully dry hide. In fact, the edges used in
order to remove, above all with cutting mo-
vements, the fleshy tissues were straight in
profile and straight-straight or straight-
concave in section. Moreover, the edge-
angle of such edges, virtually not retoue-
hed, is rather somewhat modified (the ang-
le is mostly between 40° and the 60°). Ac-
cording to data from functional experimen-
tation, these morphologic characteristics
create sharp edges adapted to working not
particularly resistant materials, such as
the fleshy tissues of the inner part of the
hide. Instead the retouched used edges, du-
ring the successive phases of scraping the
drying hide and/or the dry hide, have a not-
worthy edge-angle between 70° and 80°,
This characteristic renders them particu-
larly adapted to activity on resistant mate-
rials, whereas less thick and more cutting
edges would be of little use and the mate-
rials would be more easily damaged.

The flint artefacts: working of
siliceous plants

Since the morphology determination
of the edges used in order to cut the silice-
ous plants will have to be integrated from
ulterior data, the preliminary evaluation
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of a part of the functional areas analysed,
shows strong analogies with the morpho-
logy of the used edges in order to remove
the fleshy tissues of the fresh hide. In fact,
the choice of the edges straight in profile
and straight-straight or straight-concave
in section demonstrate the requirement of
sharp edges even though not particularly
fragile because of the used edge-angle is
rarely inferior to the 40°.

The flint artefacts: stone
working

Probably because of the variety of ac-
tions carried out (to engrave, scrape, cut)
and, perhaps, also because of the type of
worked stone, the morphology of the used
edges turns out to be rather heterogene-
ous as regards edge-angle and their deli-
neation. The small degree of morphologic
standardisation could also have been due
to the lack of the need to carry out particu-
lar actions, except in the case of the use of
drills (from external area 20M) that, on the
contrary, have one extremely standardi-
sed and specific morphology.

The obsidian artefacts

It is important to underline the plentiful
presence of straight edges (57%), due to the
standardisation in detaching laminar in ob-
sidian artefact production. The presence of
used edges with concave (10%), convex
(22%), irregular (8%) and point (3%) morpho-
logy in shape (tab.3) is alsoexemplified. Also
in the case of the profile of edges one way
observe this tendency towards the regula-
rity. A greater diversity is observed in the
spectrum of the sections, where the presen-
ce of straight-straight edges is only 47%. The
edge-angle varies little: 25°-30°(23%), 31°-35°
(44%), 36°-40° (24%) and 41°-45° (9%). In effec,
this value represented corresponds mostly
to the tendency toward regularity already
noted in the prevailing choice of straight ed-
ges. An instrument with a straight edge and
an edge-angle between 30°-35° shows remar-
kable multifunctional characteristics and
can be used with optimal yield indescrimi-
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nately in order to cut, engrave, saw or to re-
duce or scrape. The obsidian implements
employed in bonefantler working, in hide
and leather manufacture, and stone working
do not present particular characteristics as
far as the choice of the shape of the used ed-
ges is concerned. The edges are mostly stra-
ight. This is very significant: a straight ed-
ges, above all for obsidian, represent greater
effectiveness in relation to the worked mate-
rials. For example, experimental activity
shows that it is more effective to scrape a
horn with a straight edge than with a conca-
ve or convex one. The straight edge, when it
has to work a very hard material, adapts its
morphology, like a negative, to the shape of
the working material. In this way it obtains
a greater contact and a greater facility of
work. In the case of the working of leather
and hide, the activities mainly represented
are cutting and shaping or scraping; and in
this case straight edges were preferred, even
though the major presence of convex ones is
observed. For stone working, cutting activi-
ties are the ones that have been mostly cha-
racterised. Also present are the activities of
cutting and reducing, reducing or scraping
alone or mixed; and, in very small percenta-
ge perforation and smoothing. Also in this
case straight edges are the onces more rep-
resented . In the cutting activities, edge-ang-
le shifts from 25° to 40°. On the contrary, the
activities where longitudinal movement is
combined with the transversal one the ed-
ge-angle shifts from 32° to 45 whereas an
exclusively transversal movement is noted
the edge angle is not ever under the 30°.

This means that, even though a high
standardisation in the shape of the edges is
noted, there is a precise set of morphologi-
cal characteristics on the artefacts in relati-
on to the materials worked but particularly
in relation to the actions carried out.

Conclusions

The functional data show that flint and
obsidian artefacts from DI Channeled Buil-
ding possess wery distinctive functional fe-
atures. In the inner area of DI, flint imple-
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Table 1: Cay&nl Tepesi, Channeled Building DI flint assemblage, materials worked and actions
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Table 2: Caydni Tepesi, Channeled Building DI obsidian assemblage, materials worked and ac-
tions performed.

pointed | straight | convex | convav | irregular | total %
stone | 1 24 B 10 ) 5 3 43 | %54
hide 1 6 3 1T | 2 | 18 | %6
leather | - | 14 5 ] ] 21 %26
bonefant| . | 2 - ] i 3 %4
fotal | 2 | 40 18 8 5 80 | %100
% %3 %57 | %22 | %10 | %8 %100 |

Table 3: Gayonl Tepesi, Channeled Building DI obsidian assemblage, conditions of used edges
shape in relation to worked materials.
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Figure 1: Caydni Tepesi, Channeled Building DI. Flint artefact (DI 7-15 n°194) used to scrape dry-
ing hid

Figure 2: Cayonii Tepesi, Channeled Building DI. Micro traces from dry hide (flint artefact DI 7-4
n°246) (magnifications 150X).
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Figure 3: Cayonii Tepesi, Channeled Building DI. Flint artefact (DI 7-13 n®77) used to saw soft stone.

g

Figure 4: Cayonl Tepesi, Channeled Building DI. Micro traces from working soft-stone (flint arte-
fact DI 7-13 n°77) (magnifications 150X).
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Figure 5: Caydni Tepesi, Channeled Building DI. Cay&ni tool (D1 7-4 n*68) used to shape and smo-
oth soft stone. The photo shows the ventral side of the tool with a clear, visible to the naked
eye, well developed band of attrition caused by stone working,i.e. shaping and smothing.
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Figure 6: Cayéni Tepesi, Channeled Building DI. Obsidian artefact (DI 7-2 n°51), micro traces
developed by soft stone working (magnifications 150X).
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Figure 7: Caytni Tepesi, Channeled Building DI. Obsidian artefact (DI 7-2 n°51), particular of the
micro traces by soft stone working (magnifications 300X).

Figure 8: Cayéni Tepesi, Channeled Building DI. Obsidian artefact (DI 7-4 n°54), micro traces by
leather manufacturing.
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