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THE 1997 ARCHAEOMETRICAL RESEARCH AND
SURVEY AT SAGALASSOS

Marc WAELEENS*

I.OZET

Sagalassos antilk kenti  ¢evresinde yapilmakta olan yiizey
aragtirmalarimn besincisi 9 Temmuz ile 29 Agustos 1997 tarihleri arasinda
T.C.Kiiltiir Bakanlifn temsilcisi Melek Yildizturan (Anaclu Medeniyetleri
Miizesi, Ankara)'in katilimiyla kentin ¢evresindeki yaklagik 25 km. lik bir
alanda yapilmigtir. 1993-1996 yillart arasinda yapilmig olan yiizey
arastirmalarida kent gevresindeki alan fazla ayninfiya gimmeden, genel olarak
arastirilmigti. 1997 yaz calismalarinda ise bu arastirma farklt bilim dallarim
temsil eden uzmanlarin da katithimuyla daha detayl: bir sekilde devam etmis ve

agagida belirtilen galigmalar yapilmigtir.
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ARKEOLQIJ{I: Daha onceki yiizey aragtirmalarinda bulunmug olan iig
farkls dren yerinde yapilan arastumalarda gevreye dagumig halde bulunan
bulontular, 6zellikle de pigsmiy toprak o¢rnekleri incelenmig ve bunlar
kronolojik ve fonksiyonel agidan karsilastirilarak bu ren yerleri hakkinda
bilgi sahibi olunmusgtur.

JEOMORFOLOQJI: Baskoy Ovasi'nda bulunan gol ve nehirlerde
aragtirmalar yapilmig, ayrica Canakh Ovasi ve Gravgaz bdlgesindeki
gollerden ¢okelti ornekleri almmarak Sagalassos kenti  ¢evresindeki
jeomorfolojik olusumlar ve volkanik kiil yiginlart incelenmigtir.

JEOLOJI: Sagalassos'daki binalarda kullanilnug olan kiregtag: bloklarin
iyilestirilmesi ve konsolidasyonu konularina temel olugturmasi amaciyla,
antik tag ocaklanndan, Sagalassos'daki binalardan ve Koyonii ile Sarikaya
yoresindeki kaya ¢ikintilarindan kiregtag:r drnekleri alinarak, kiregtaginin
bozulmasi ve aginmast konusunda ¢aligmalar yapmugtir,

BaskOy'deki traverten c¢okeltileri peirografik ve izotropik analizierle
incelenerek antik ¢agdan beri bolgedeki iklim kogullarinin degigimi hakkinda
bilgi toplarmstir.

Sagalassos'un kuzeyinden Basgkdy yakinlarindaki Bey Daglan arasinda
kalan alanda bulunan farkli kirectag gesitlerini gosteren 1/10.000 Slceginde
bir harita hazirlanmugtir,. Bu harita Sagalassos'daki binalarda kullamlan
kiregtagi bloklarin nereden geldigi hakkinda fikir sahibi olmammz
saglayacaktr.

Ayrnca antik binalarda deprem nedeniyle olugimgu samlan yalagik 300
adet ¢atlama izleri incelenerek, bdlgede meydana gelmis olan depremlerin bir
analizi yapilmistr, Bu deprem analizleri eldeki deprem verileriyle
kargilagtinildiktan sonra depremin Sagalassos'daki etkilert daha agik bir
sekilde ortaya ¢ikacaktir.

TOPRAK TAHLILLERI: Sagalassos gevresinde tarima uygun alanlardaki
toprafin cinsi, kullammi, kalitesi ve verimliligi iizerinde c¢aligmalar
yapilmustir. Bu gahgmalar, antik zamanda nasil oldugu aragurilan sulama
sistemleri, topragin profili ve tagima kapasitesi, arazi kullanimi ve bitki Srtlisi
gibi konularin daha iyi anlasilmasina yardimc: olacakur.

PALEOBOTANIK CALISMALAR: Bilgede bulunan biitiin bitki gegitleri
hakkinda bir dosya hazirlanmug ve ayrica ¢esitli yerlerden toplanan polen
grnckleri incelenerek antik zamandaki bitki drtiisli hakkinda bilgi toplanmusgtur,

ARKEOZOQLOJIK CALISMALAR: Kazilarda bulunan fauna kalintilar
teghis edilmigtir ve arastirilmgtir; koyun ve kegilerin giiniimizdeki
beslenmesi ve eski devirdeki hayvan diglerinin mikro analizi 1sifinda eski
zamandaki hayvancihik aragtinlmigtir.,

Hamambécekleri ve dz'g'er bocelkder hakkindaki incelemeler baglanmigtir.



ANTROPOLOJIK CALISMALAR

Asad1 Agora'da bulunmusg olan 25 adet iskelet incelenmistir.

From the 9th of July until the 29th of August 1996 an interdisiplinary
team under the direction of M.Waelkens continued for the fifth year an
intensive survey on the territory of ancient Sagalassos (Fig. 1)

II.THE ARCHAEOLOGICAL SURVEY

The entire territory of the ancient town of Sagalassos has becn surveyed
from 1993 until 1996.This survey can be characterized as an extensive
reconnaissance survey. Different types of sites were recognised during this
project, such as farm steads, villages, sanctuaries, or specific purpose sites. The
1997 archaeological survey selected some of these sites and studied the
artefactual dispersal at the surface. The aim of this was to recognizepatterns of
artefactual dispersal, which could be typical for chronological phases on a site,
functional characteristics or for a combination of both. Research focused on a
Hellenistic-late Romian village site (Koriistan), an an early Byzantine site
characterized by agricultural activities (Tepe Diizen) and on 2 Roman Imperial
special purpose site, ie.the limestone quarry of Samkaya, all located
immediately to the southwest of ancient Sagalassos!.

ITI.THE GEOMORPHOLOGIAL SURVEY

This survey was carried out between the 9th of July and the 21st of
August 1997 by Prof.E.Paulissen and his collaborators. For some time they
were accompanied by Dog¢.Dr.Mustafa San and by Dr.Zeki Alagdz (Akdeniz
Universitesi, Antalya)

[II 1.0bjectives

The geomorphological research on the territory of Sagalassos had
different objectives:

-the determination of the geomorphological characteristics of the region
and the study of the present-day and the subrecent geomorphological processes.
The resulting geomorphological map will improve the knowledge of the
complete territory of ancient Sagalassos.

-the study of the impact of man on erosion and colluviation, especially
during the last 3000 years

(1) One thes sites, see M.Waclkens, E. Paullsscn H.Vanhaverbeke, 1.0ztirk, B. De Cupere, H.A. Ekin-
ci, P- M. Vermeersch, J. Pobleme& R.De Geest, The 1994 and 1995 surveys on the territory of Sa-
galassos, in: M. Waelkens&J.Poblome (eds), Sagalassos IV. Report on the Survey and Excavation
Campaigns of 1994 and 1995, Lenven University Press 1997, 41-50,



-a reconstruction of the natural river systems and springs before the
establishment of the modern irrigation systems?2-

All these elements fit into the final objective of making a reconstruction
of the paleo-environment of Sagalassos, in close collaboration with the
research results of the botanists, geologists, agronomists and archaeologists3.

111.2 Research Strategy

In order to reach these objectives, different research strategies were used,
which all were based upon the idea that the evolution of the mountain slopes is
reflected in the deposits at the foot slopes and in the valleys 4. It was clear that
on erosive slope is just partly able to give information about past events which
affected the mountain slopes, and that the colluvial deposits and slope deposits
reflect much better the slope evolution. Therefore, research was concentrated
on the valley and slope deposits, and not on the ¢rosive hillslopes. The
erosional phases on the mountain slopes are reflected in the sedimentological
sequence of the colluvial deposits in the vailey floors and of the slope deposits.
Each sedimentation unit corresponds to a specific erosion event on the
mountain slopes, which has to be interpreted in terms of human impact (land
use) or other factors (for example climate).

The colluvial deposits were examined by drilling-transects of 6 m deep
through the valleys, transverse on the valley axis. By working this way, it was
possible to study the extension of the colluvial deposits towards the middle of
the valley. The interfingering of the colluvial deposits on the one hand an the
lake or marshy deposits on the other are of the greatest importance in order to
quantify different erosional and colluvial periods. In the future, the different
types of sedimentation from these drillings will have to be correlated with
different erosion phases or different types of sedimentation in relation to
climatic fluctuation or human impact on the landscape as the result of land use.

The slope deposits were examined in existing exposures, for example
along roads or behind buildings. In these exposures, the sequence of
scree-units, soils, volcanic deposits, most if not all of them coming from the
extinct volcanes located around Lake Golclik immediately to the northwest of
Sagalassos, and debris refiects the events which happened on the slopes: stable
phases without debris production are reflected in soil formation; erosional
phases caused by intensive farming or more erosive climatic conditions deliver
lots of debris wich accumulate in the debris cones.

(2) Sce already, A. Steegen, K. Cauwenberghs, G.Govers, E.Owens, M. Waclkens&Ph. Desmet, The
water supply to Sagalassos, in: M. Waelkens&J. Poblome (eds), Sagalassos V. Report on the Survey
and Excavation Campaingns of 1996, Leuven University Press 1998 (in press).

(3) On this matter sce already M, Waelkens, E. Paulissen, M. Vermocre, P. Degryse, D.Celis, K. Schro-
yen, B. De Cupere, LLibrecht, K. Nackaerts, H. Vanhaverbeke, W. Viaene, Ph, Muchez, R. Otten-
burgs, S.Deckers, W.Van Neer, E.Smets, G.Govers, G.Verstracten, A Steegen & K.Cauwenberghs,
Man and environment in the teritory of Sagalassos, in: The Late Quaternary in the Eastern Mediter-
ranean (Special Issue of Quatemary Science Reviews), in press.

{4)  On this malter, sce alrcady: LLibrecht, G.Versiraeten, E.Paulissen &J.Pobleme (eds), Sagalassos
V. Report on the Survey and Excavation Compaigns of 1996, Leuven University Press 1998 (in
press); G.Verstraeten, LLibrecht, E.Paulissen &M.Waelkens, Limesione platforms around Sagalas:
$0s as the result of gaint mass movements, ibidem.
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IIL.3. The 1997 Fieldwor and Results

In 1997 the fieldwork concentrated on different valleys: the colluvial
deposits were studied in the valleys of Bagksy, of Canakli and in the marshy
depression of Gravgaz; the study of the debris cones was carried out in two
exposures, i.e.one behind a brick factory near the village of Canakli and one at
the northern edge of the Zenciriikin Tepe, near a modern limestone quarry at
the foot of Alexander's Hill, at Sagalassos.

-the valley of Bagkdy: this valley was already visited and studied
during earlier campaigns and surveys (1994-96). In 1996 the extension and the
kind of travertinc deposits were studied, based on the presence of travertine
blocks in the terrace wallsS. In 1997, a wansverse travertine cliff of some 10 m
high was discovered in the valley of Aflasun ncar the village of Bagkoy.
Beneath the cliff, no travertine in situ is found so far. This could indicate that
the travertine wall once was the limit of a lake, which had possibly an outflow
towards the Canakli basin or towards the east (Derekdy). To check this
hypothesis, a drilling transect was carried out across the Bagkdy valley beneath
(east) the 10 m. high travertine cliff. Some “lakelike" clay deposits were found
which are now being analysed. Some charcoal samples will allow to date some
of the sedimentation units that were recognised in the deposits.

In the same valley, attention was also given to the natural river syster,
the springs and the irrigation system.Today, water from the Baskoy valley is
taken to the dry valley of Canakli by irrigation chanels. It scems that these
systems are rather recent and that, consequently, in earlier times the Canakly
plain could only be used for dry farming. At the same time the existence of a
much larger river in Roman antiquity (Fig. 2) could be established (see
footnote 3).

-the plain of Canakli: in this plain a drilling transect was made across
the valley near the village of Canakli. It is nown that the Canakli plain, which
is a very flat immediately to the south of the valley of Aglasun, was once
covered by an extensive lake. Since the valley has no outlet, except for some
dolines near its western edge, it is still partly submerged every spring. Drilling
transects showed that colluvial deposits occur until the centre of the valley. The
sampling of the different drillings are now being analysed on their organic
content and their grain size, which will allow to correlate layers in different
drilling holes and search for an explanation for the various colluviation phases.
In several colluviation units charcoal can be used for 14C dating.

-the marshy dépression of Gravgaz (Kayaalti): in 1996, a 7 m deep
drilling was made in the marsh of Gravgaz (20 km west of Sagalassos) in order
to analyse the pollen content. To correlate these results with a sedimentological
sequence (lake deposits, peat, colluvium), a new drilling was done at the edge
of the present marsh.Undisturbed samples of half a meter each are now being
studied on their sedimentology an pollen content.

(5) See already K.Schroyen, M.Vemmoere, LLibrecht, PDegryse, Ph.Muchez, W .Viane, E.Smets,
E Paulissen, EKeppens & M. Waelkens, Preliminary study of travertine deposits in the vicinity of
Sagalassos; petrography, geohemistry, geomorphology and palynclogy, im: M.Waelkens &
J.Pobleme, Sagalassos V.Report on the Survey and Excavation Campaigns of 1998,Leuven Univer-
sity Press 1998 {in press).
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-an exposure of debris cone deposits behind the brick factory at Canaklu:
near the eastern edge of the Canakh plain, a brick factory exposed and cut
through a debris cone deposit over a length of 150 meters and a height of 7
meters (Fig. 3). The source of the cone lies in the limestone hills northeast of
the plain. Many sedimentation layers could be recognized in the exposure:
units with scree deposits, a 30 cm thick layer of in situ volcanic ashes
(fall-out), most probably from Lake Gdolciik, layers consisting of reworked
volcanic tuff, channel-bed deposits, beach-like scdimentation units and some
soil formation horizons. The dating of the in sitn volcanic layer and some other
units will allow to place the sequence of events in a general time framework.

- the slope deposits at the foot of the Zenciriikin Tepe: at the northern
edge of this hill, along a road leading to the modern limestone quary, an
exposure of debris slope deposits can be noticed. The road cuts through a
debris cone which has its source region in a limestone hill situated immediately
to the south of Alexander's Hill, the Zenciriikin Tepe. The exposure again
contains a thick layer of volcanic material and different soils, which point to
stable conditions without erosion on the slopes. One of the "soils” is formed in
a thick layer of volcanic ashes and seems to contain a lot of organic material.
Samples have been taken for dating and for pollen analysis. There is a clear
alternation of colluvial deposits, volcanic layers, soils, ravination phases and
scree formation. A detailed study of the deposits and the sampling of the
different layers will help to make an interpretation towards climatic
reconstruction and buman impact on erosion and sedimentation, Our research
of the colluviation deposits in K6ydnii (1996) had the same objective.

IV.THE GEOLOGICAL SURVEY

The geological survey directed by Prof.W.Viaene and Prof.Ph.Muchez
with their collaborators was carried out between the 27th of July and the 29th
of August.

IV_.1.Objectives: during the campaign of Sagalassos 1997, geological
research focused on five topics:

-the identification of the provenance of fillers and clays used in the
production of building ceramics

-the characterisation of the factors determining the weathering of building
stones and limestones exposed in the area around Sagalassos:

-the determination of the precipitation conditions of travertines and
calcite cements and its implication for a palaeoclimatic reconstruction

-geological mapping of the area reaching from the allochtonous
limestones of the Domus Dagt in the north up to the authochtonous carbonates
of the Bey Daglan around Canakls in the south;

-reconstruction of palacostress regimes by a stress tensor analyses.



IV .2 The 1997 Fieldwork and Resuits .

-Building ceramics:

During several years, petrological research on pottery focused on the
locally produced Sagalassos red slip table wares and coarse waresé. During the
1996 campaign, the building ceramics (terracotta pipes, tiles, bricks
etc)-another aspect of the local pottery production-have been sampled for
mineralogical and geochemical analysis. These building ceramics are
characterized by numerous and vanable inclusions, which were added as a
filler. Laboratory analysis will likely allow the identification of the provenance
of the filler and of the clays used in the production of brics, roofing tiles and
waterpipes. The samples of the building ceramics have been selected based on
the fabric of the matrix, the types of inclusions (i.¢.volcanis fragments,
limestones, magmatic minerals,..), the chronology, and their function or
application. In addition to the mineralogical and geochemical analyses, the
technological properties such as strenght and frost resistance will be
determined to obtain an insight in the durability of the building ceramics.

-Mortars: at the same time the study of the composition and the
characteristics of the mortars used in the architecture of Sagalassos, as well as
the determunation of the provenance of the raw materials which they contain,
cointinued?.

-Weathering of limestones:

The weathering characteristics of limestones have been studicd on
ancient buildings at Sagalassos, in recent and ancicnt quarrics and natural
outcrops. An orientation analyses of fractures in freshly exposed authochtonous
limestones in a quary at Koyonit and of karstified limestones indicate that
karstification is largely controlled by the fracture pattern. A similar
investigation of clayey limestones at Sarikaya, near Bagkdy, show two major
controls on the weathering pattern: the orientation of shear fractures coated
with calcite and probably chlorite and especially of the bedding planes. At
Sagalassos, the weathering of the building stones has been investigated taking
into account the time of exposure, the orientation of the building walls and thus
also the major wind and rain direction, the presence and type of lichens and the

(6) See already: JPobleme, W.¥inaene, H.Kucha, M. Waelkens, D.Laduron & F.Depulydt, The clay raw
materials of Sagalassos red slip ware. A chronological evaluation in: M.Waelkens & J.Pobleme
(éds), Sagulassos IV .Report en the Survey und Excavation Campaigns of 1994 and 1995, Leuven
University Press 1997,507-518; R.Degeest, R.Ottenburgs, W.Viane, H.Kucha, D.Laderon,
A.Bocquet &W.Vaelkens, Characterization of the common wares manufactured in Roman Sagalas-
sos, An overview, ibidem 519-532; P.Degryse, R.Degeest, R.Ottenburgs, H.Xucha, W Viaene,
I.Probleme & M. Waelkens, Mineralogy ad geochemistry of Roman common warcs produced at Sa-

alassos and its prssible clay resources: determination of the raw materials. in: M. Waelkens &
JPoblome (eds), Sagalassos V.Report on the Survey and Excavation Campaigns of 1996, Leuven
Universily Press (in press)

(7)  On this matter, see W.Viane, M. Waelkens, R.Ottenburgs & K.Callebaut, An archacometric study of
morttars used at Sapalassos, in: M.Waelkens & J Probleme (eds). Sagalassos IV, Repart on the Sor-
vey and Excavaton Campaigns of 1994 and 19935, Leuven University Press 1997, 405-422;
K.Callebaut, W.Viane, R.Ottenburgs & M.Waelkens, Provenance and characterization of raw mate-
rizls for lme mortars used at Sagalassos with special reference to the velcanis rocks, ih:
M.Waelkens & I Probleme (eds), Sagalassos V.Report on the Survey and Excavation Campaigns of
1996, Leuven University Press 1998, in press.



characteristics of the limestones. First results indicate that major weathering of
the building stones is influenced by the presence of shear fractures,
microfractures fille with clayey material, stylolites with ironoxides/hydroxides
and clay and the bedding planes in the limestones. The most intense destruction
of building stones occurs by frost activity (mechanical weathering). Further
attention was paid to the weathering pattern of the rows of seats of the local
theatre. Firstly, the amount of calcite dissolution since exposure is being
calculatcd based on the height of chert nodules sticking out above the
limestone surface. In contrast with calcite, chert is almost insoluble in rain
water. Secondly, certain parts of the theatrc show a fresh white surface, where
others are grey, partly due to lichen coatings. It is thought that goat excrements
are the cause of this difference in weathering. Limestones have been sampled
for a more detailed petrographic and geochemical analyses and for a
characterisation of the weathered surface often coated with lichens. In addition,
the insoluble residu on the surfaces and within microfractures have been
selected for a mineralogical study. This research has been carried to have more
bacground information how to treat and consolidate ancient building stones at
Sagalassos.

- Formation of travertines and calcite cements:

N-S oriented cxtensional faults and fractures in the area around
Sagalassos, recognised during the geological mapping, are filled with
numerous calcite generations and sometimes with reddish clays. These N-S
faults have a Quaternary age. Also screes, an accumulation of rock fragments
on a slope, are sometimes cemented by calcite. Samples of these calcites have
been coliected for a petrographic and stable isotopic analyses. From the oxygen
isotopic composition of the different calcite generations it is possible to deduce
variations in the precipitation temperature and providing more information on
climatic changes since antiquity. They seem to suggest a warming up of the
climate at the beginning of the Holocene (Fig. 4) and a drier climate during late
Roman times (see footnote 3) A more precise dating of these calcites will be
performed by the 14C method.

- Geological mapping:

The area between the limestones of the Domus Dagi (just north of
Sagalassos) and the limestones of the Bey Daglan (around Canakly) has been
mapped on a 1/10.000 scale. This geological map will serve as a database for
possible origins of most of the building stones use at Sagalassos. For this
purpose, a petrographic and geochemical characterisation of the different
lithologies is being carried out on a selected sample set. The mineralogy of the
rocks will further help to identify the source of the raw materials used in the
ceramic production at Sagalassos. Special attention has been paid to structural
features. The area investigated is characterised by thrust an E-W oriented
strike-slip faults. The E-W faults contain a brecciated zone up to 6 m wide. A
downward movement of large rock masses seems to have occurred along such



E-W oriented faults and fractures. The large, often isolated limestone massifs
on magmatic (ophiolites) and siliciclastic (flysh) rocks are gravuatlonal in
origin, i.e.syn-and/or post-tectonic sliding.

-Palaeostress analysses:

The orientation of about three hundred fractures has been measured for
stress tensor analyses. These analyses provide us with a better insight in the
geological structure of the area which 1s essential for the geological map and
allows to deduce the stress regimes during the Quaternary. These stress
regimes are now being compared with the stress regimes present during the
carthquakes which struck ancient Sagalassos at several occasions. The latter
have been deduced from an analyses of the fractures in the mosaic floor of the
library, the pavement slabs of the upper agora and in the rows of seats in the
theatres,

V.THE PEDOLOGICAL SURVEY

The pedological survey was carried out between the 9th of July and the
21st of August by Prof.J.Deckers and his collaborators.

V.1.0bjectives:

The main objectives for the year 1997 were:

-an interpretation of present land use patterns in the vicinity of Sagalassas
(Fig . 5) in view of land use reconstruction in ancient times (Fig. §).

-the development of a field methodology for the physical characterisation
of farmer fields on agricultural terraces.

__-the assessment of the agricultural suitability, potential, most cultivation
hmltmg factors and the relative importance of the fields on terraces at and near
the site of Sagalassos.

-an estimation of the present-day water balance for the valley of
Ag]asun

- in investigetion of paleosels in view of a reconstruction of the soil cover
and a calculation of ancient land carrying capacity.

V‘.2 The 1997 Fieldwork and Results

-Agricultural terraces: farmer fields on terraces near the archacological
site have been located by means of a GPS. An observation of the topsoil and
present landuse was camied out for each terrace. The most Important
parameters are: stoniness, the appearance of cracks, the vegetation condition
and the Ca content of the topsoil. Additionally, present crop performance was

(8) On this matter see already M. Waelkens, M.Sintubin, Ph.Muchez & E.Paulissen, Archaeological, ge-
omorphological and geological evidence for a major earthquake at Sagalassos (SW Turkey) around
the middle of the seventh century AD, in Volcances, Earthquakes and Archaeology. J. Geol. Soc
London, pecial Publication, in press



mesasured on different parent materials: ophiolites, flysh, limestone and
travertine. Physical soil-characteristics were determined by means of sampling
(with consequent future laboratery analysis) and ring-infiltrometry. Further,
soil-samples were taken for a detaile chemical analysis.

The amount of stones in the topsoil influences the water regime and
cultivation of the terraces. Cracks in the topsoil are good indicators of a high
clay content of the topsoil, also influencing the water regime. A general idea of
the soil quality is given by the present vegetation condition (Fig. 5). Areas with
moisture-stress (too less or too much soil moisture) situations can for example
easily be distinguished in this way. An indication of soil development is given
by the Ca content of the soil. The parent material in the territory of Sagalassos
is mostly rich in Ca. When a soil develops, Ca has to be leached out first before
further development is possible, e.g.mobilisation of the clay. A low Ca content
is thus a good indication of a relatively long soil development.

Crop performance was measured for two crops: wheat and sunflower.
Both were cultivated in the whole study area. Upon this, the difference in
phaenological stage justified the choice of both crops as soil-suitability
indicators, For wheat, the following parameters were measured: total length of
the plant as an indicator of the vegetative growth; Iength of the spike as an
indicator of the generative growth or productivity; number of spikes per square
meter, needed for a production estimation. This was done for three sample
areas (40 x 40 cm) in each sampled field.

Sunflowers were measured as follows: total length of the plant as an
indicator of the vegetative growth; diameter of the flower as an indicator of the
generative growth; stand score, ranging from 1 (very good and relatively dense
stand) to 5 (very bad and open stand).

Where possible (because of the stones), physical undisturbed samples
were taken by means of Kopecky rings. This samples are now being analyzed
for bulk density and soil moisture characteristics. Additionally, ring
nfiltrometry was used to assess saturated hydraulic conductivity of the soil.

A detailed study of all these data will lead to important information
concerning the present agricultural suitability (potential productivity) of soils
developed on different parent materials and topographical locations in the
vicinity of Sagalassos. Based on knowledge concerning geomorphological
processes and agricultural archaeological information, the results of this (and
of the previous study of 1996) can be extrapolated towards possible ancient
situations (Fig. 6)9.

In 1997 the focus was given to agricultural terraces on limestones south
and southwest of the site, at Gravgaz and near Canakli; on travertine and
ophiolitcs at Bagkdy; on flysh at Kdydnii.

-Water balance in the valley of Alasun:

(9) Sec already: K.Donners, D.Celis, §.Deckers & M.Waclkens, Archacological perspectives in land
evaluation on the territory of ancient Sagalassos. A case study:; in: M.Waelkens & J.Probleme (eds),
Sagalassos V.Report on the Survey and Excavation Canmpaigns of 1996, Leuven University Press,
1998, in press.
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The discharges of te main inflow canals and springs were measured at
Bagkdy. The equipment that was used first had to be calibrated. This was done
in a concrete canal at Bagkdy by means of plastic bottles partially filled with
water, In this way the water velocity could be measured at different depths in
the channel, allowing a detailed calibration of the equipment.

This information will also be helpful in the exploration of possible
ancient irrigation systems in the area. Justified simulations of changes in the
water-inflow in the valley of Aglasun are now possible. This information wiil
be used to calculate a detailed water balance of the area. The interpreted
landuse map can be used in order to calculate the total plant-evapotranspiration
(irrigation requircments) as a main outflow of water. Preliminary results show
that whereas at present the Aglasun valley produces ca. 34.6 billion 1. of water
a year, the total output must have been approcimately 10 billion 1. higher in
Roman antiquity.

- Paleosol profile descriptions:

Several key paleosols in quarries (limestone quarry near Alexander's
Hill, a colluvial fan near Canakh ) amd in free profiles found in the field
(Bagkdy, Gravgaz, Aglasun) were described following the FAO guidelines for
soil profile descriptions. This is important in view of a reconstruction of the
soil cover, the carrying capacity and the landuse or vegetation on the territory
of Sagalassos.

Vi.THE PALEOBOTANICAL SURVEY

This survey was carried out between the 9th of July and the 12 the of
August by Dr.L.Vanhecke and by M.Vermore, for some time accompanied by
Prof.M.Vural and by Prof.N.Adigiizel (Gazi Universitesi).

VI.I.Objectives

Since 1995, palynological research has been executed in order to make a
reconstruction of the vegetation in times of Sagalassos occupation. Pollen
analysis of travertine and peat profiles already gave satisfying results and
pollen diagrams of the mentioned profiles have been created which gave a
picture of the vegetation evolution in the region (Figs: 7-8)10.

Nevertheless, up till now it remains a difficult task to mterpret the
pollen diagrams efficiently, mainly because there is few information on the
poilen production and pollen spread capacities of the differcnt pollen types.
Therefore, the main geal of the 1996 campaign was to prepare the research on
this subject by comparing modern pollen precipitation with the present
vegetation.

(10) See already note 3 and further: M.Venmoere, P.Degryse, L.Vanhecke, Ph.Muchez, E Paulissen,
E.Smets & M.Waelkens, Pollen analysis of two travertine sections in Bagkdy (Southwest Turkey);
implications for environmental conditions during the early Holocene, Review of Palacobotany and
Palynology (in press),
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Furthermore, a few soil profiles were sampled for palynological analysis.
Also, the many excursions in the region helped to get insight in the present
vegetation types. In a later stage of the archaeobotanical research, the data on
the past vegetation will be compared with the vegatation as it appears
nowadays.

Finally, an attempt was made to find vegetal macroremains in some soil
samples from the site itself. Remains of plants {charcoal or fruits) can give
important information about the way of life (agricultural methods, vegetation in
the immediate vicinity of the city) of the inhabitants of Sagalassos.

VI.2. Research Strategy and the 1997 Fieldwork

In the begenning of the campaign, the botanists of Leuven were
accompanied by Dr.N.Adigiizel (a plant taxonomist) and her supervisor Prof.
M.Vural (Gazi Universitest) in order to have a first impression of the regional
plant diversity. During the first three weeks of the campaign, Dr.L.Vanhecke
helped to carry out vegetation releveés.

As many as possible different areas (in as many as possible different soil
and rock types) were visited in order to have a complete dataset of all the
vegetation types in the region. Vegetation relevés of 10 m by 10 m were carried
out in each vegetation type; all plant species were collected and their coverage
was noted. Also, the coordinates of the relevé were determined with a GPS; the
altitnde, exposition and slope of the relevé were recorded as well. Then, moss
cushions (which should collect the pollen grains of the different plants in and in
the neighbourhood of the vegetation relevé) were taken away from stones in
the relevé and were collected in sample bags and numbered (the soil was
sampled as an alternative when there were no mosses available). Finally, a
polien trap (made from a flower pot filled up with acetate whoo! which gathers
the pellen) was placed in the center of the vegetation relevé (these will be
collected in 1998 after one year of pollen capturing). In this way, 56 vegetation
relevés were carried out during 6 weeks of fieldwork.

Another method was tried out in 5 other places: 2 grid (36 units of 5 m by
5 m, overall 30 m by 30 m) was created and frequencies of the present plant
species were recorded; moss cushions were sampled in the same way and
pollen traps were placed in the center of the grid as well.,

In this way the following places were visited: Sagalassos ant its
neghbourhood, Canakli (the valley, the neighbourhood of a natural
cedarforest), a profile near the modern limestone quary to the west of the site,
Bagkoy, the quarry of "Koyonii" near Yazir, Koriistan, Tepc Diizen, Derekdy
and the swamps of Gravgaz.

While surveying the neighbourhood of Sagalassos, it was tried to see
remnants of the past vegetation in the present landscape. For example,
remnants of old cedar forests (Cedrus libani) are still present above the
limestone quarry to the west of Sagalassos and close to the village of Canakly;
remnants of a Pinus nigra forest were found under the cedar forest of Canakli
and on the hills of Bagkdy; a small deciduous oak forest (Quercus cerris) was
detecded on the hills close to the quary of Kéyonii. An old tree stump of
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Cedrus [ibani in the mountains above the library of Sagalassos revealed thet
even on the site itself there must have been a cedar forest.

Also, all kinds of flowering plant species were collected in the field
during these excursions and they were dried for the creation of a herbarium.
Some of these plant species have already been identified with the aid of the
Flora of Turkey (Davis, 1966-1985).

Furthermore, in the limestone quarry to the west of the archaeological
site, a profile of a black soil type (which could be an old forest soil) was
sampled for fossilized pollen analysis. For the same reason, a small drilling
(0.70-1.10 m deep) was executed in the vally of Canakli. A few samples for
pollen analysis were also taken in a profile next to a brick factory near Canakh.

In order to get information on the vegetal macroremains of Sagalassos, a
few soil samples originating frem the NW Heroon, Upper Agora North, the
Doric Temple and the Roman Baths were wetsieved (using a geological sieve
with 0,5 mm meshed) and gathered in plastic bags.

VI.3. First Results Concerning the Past Vegetation

The pollen diagram of Gravgaz revealed that the region was much more
forested in former times (i.e.during the Bronze Age). This period was followed
by a huge deforestation phase causing the extension of Artemisia (plant species
which prefers open habitats} and other herbs The presence of primary
antropogenic indicators (olea europaea, Juglans regia) and secondary
anthropogenic indicators (Sanguisorba minor, Plantago lanceolata, Polygonum
sp.) points to the presence of 4 cultivation phase, roughly corresponding with
early Hellenistic to late Roman times, which was followed by a reforestation
phase (needle-lcaved forests) around the middle of the 7th century A.D, after
an carthquake had caused a depopulation of the area and the abandonment of
Sagalassos. As already mentioned, the remains of natural forests in the
landscape are in indication of these reforestation phase. The recent
deforestation phase connot be deduced from the pollen diagram.

The presence of large herds (sheep, goats) influences the present
vegetation very much. This could be concluded after comparing the vegetation
from an area where fences kept goats away from the vegetation (Derekdy) with
overgrazed areas. In overgrazed places (such as Sagalassos), light requiring
plant species (Phlomis grandiflora, Artemisia campestris, Euphorbia
kotschvana) prevail in the vegetation. It is possible that the overgraning started
only recently (after the extension of the population in the regrom). It is hoped
that this hypothesis will be confirmed by further pollen analysis.

In lower sitnated areas, Quercus coccifera, Quercus llex and Styrax
officinalis maquis has replaced the past forests; this secondary vegetation is
undoubtedly a phenomenon of the last two centuries.

Vil ARCHAEOZOOLOGICAL RESEARCH
The archaeozoological study campaign, carried out by a tcam from the

Royal Museum of Central Africa at Tervuren lasted from the Sth of July until
the 13th of September 1997 and focused on the following topics:
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VII.1. Study of the Faunal Remains From the City Excavations

Over 180.000 animal bones have been studied thus far. The material was
identified on skeletal element and animal species. When possibie,
measurements were taken and sex and age determined. If present, pathologies
and all kind of traces, such as chop and cut marks, gnaw marks, traces of fire,
sawing traces, etc, were registrated. The majority of the studied material
consist of bones of cattle, pig and sheep/goat. They represent mainly
consumption refuse. This is indicated by a certain degree of fragmentation and
the presence of many chop and cut marks. Other animals which could be
identified among the material during the 1997 campaign were equids, bear,
hare, mustelid, dog and cat.

The material of a dump, discovered inside an early Byzantine
praefurnium of the Roman Baths (context number SA 96 RB 195) received
special attention. A huge amount of sheep and goat bones were collected on
one spot, while the remains of other animal species were few in number. The
study of this context enabled to take many measurements on the skeletal
clements of the feet. These will be used to reconstruct the size and robustness
of the animals of a single population,

To the west of the NW Heroon (sector 5290/5000-layer 7) a large amount
of bird bones (n=727) werc collected. After the 518 AD earthquake this zone
immediately outside the late Roman northern city gate, apparently was used as
a dump. The sediment was sieved on the spot on a 4 mm mesh. Preliminary
identification shows that the majority of these bones belong to chicken. Further
study (measurements, presence of medullary bene, sex, etc.) will be carried out
at the Royal Museum of Central Africa (Belgium). Animial prints on tiles were
also registrated and described. Commonly represented are dog and sheep/goa,
but for the first time prints of cat and chicken were recognised as well.

VII.2. Modern Feeding Habits of Sheep and Goats

During the last two weeks of the campaing the feeding habits of modern
sheep and goats from the Sagalassos area were studied. The aim of this study
was to establish a modern reference collection for the determination of the
feeding habits of archaeological sheep and goats excavated at the site of
Sagalassos. This by comparing the microwcar on the teeth of the modern
animals with the microwear on the teeth of the archaeological animalsll, The
same collection however will also be used for the determination of the age of
death of the archaeological sheep and goats by making a comparison between
the growth rings around the teeth of the modern species and the growth rings
around the teeth of the archaeological species.

Both a sheep and goat herd were followed on their daily feeding trip. The
goat herd was followed for two feeding periods, from 7.00 h-10.30 h in the

(11} See already I.Beuls, B.De Cupere, M.Vermoere, L.Vanhecke, H.Doutrelepont, L.Vrydaghs,
I.Librechts & M.Waelkens, Modem sheep and goal herding near Sagalassos and 115 relevance to the
reconstruction of pastoral practices in Roman times, in: M.Waelkens & J.Pobleme (eds), Sagafassos
V.Report on the Survey and Excavation Campaigns f 1996, Leuven University Press 1998 (in press).
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morning and from 16.00h-18.30 h in the afternoon while the sheep herd could
only be followed for one feeding period, from 7.00 h-10.30 h in the morning.
For the remainder of the day both sheep and goats were resting and rominating.

In order to determine the exact diet of the different animals, each day of
the study period one specific animal of the herd was selected and followed as
closely as possible. For cach selected animal first of all the amount of time
spent on each food item and secondly the species of plants eaten were noted.
The determination of the plants was carried out in collaboration with botanist
M.Vermoere who also helped in establishing the three vegetition relevees in
the feeding areas of both animals species. These vegetation relevees were
necessary in order 10 get an idea of the vegetation present in the feeding areas
and the selection therein made by the sheep and goats.

Finaily, in order to get as much information as possible on the
management of herds in presents times, the total distance covered by the
animals in their feeding area was measured each day, while the herdsmen were
also interviewed concerning their present -day managements practices.

As a first preliminary result one can indicate that goats seem to prefer
mainly spiny shrubs as food (for example onc Astragalus species and Cedrus
fibani) while sheep prefer grasses (like Bromus, Festuca) and small herbs (for
example Theucrium hamedris, Achillea).

After the study period of two weeks the twenty selected animals were
slaughtered. Their skulls were collected and cleaned and will be used for the
study of the dental microwear and the dental growth rings. Samples of stomach
contents and excrements were taken as well for the analysis of vegetal elements
which might have had an influence on the dental microwear. The skulls will
serve as a reference collection, and will be compared with the archacological
teeth of sheep and goat excavated on the site of Sagalassos.

Viil. ENTOMOLOGICAL RESEARCH
VIII 1. Objectives

During the period July 29th until Augustt 7th fieldwork has been done by
J.Schelvis on the remains of arthropods at the site of Sagalassos. The aim of
this study is to complement the environmental archaeology already performed
by the archaeozoologists and palacobotanists. The main applications of the
study of arthropods in an archaeological context are:

-Environmental reconstruction using oribatid mites and/or carabid
beetles. .

-Identification of dung deposits on the basis of predatory mites.

-Identifying the domestic animals that were present on the basis of
remains of specific ectoparasites.

-Providing general information on sanitary conditions in the past by
studying organisms such as fleas and lice which could act as vectors of
contagious diseases (plague, typhoid fever etc.)
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VII 2. Preliminary Results

A total of 25 flottations has been carried out on various soil samples
including 18 archaeological deposits, 2 palagosols and 5 recent dung deposits.
The latter samples were taken to obtain modern reference material for
comparison with the archaeclogical remains. The archaeological samples were
taken from various sites concentrating on deposits with a high organic content
such as the floor levels from the site Upper Agora North. Further samples were
taken from the Roman Baths II, the NW Heroon, the Doric Temple and from
the soil of a burial on the Lower Agora. From these samples the arthropod
remains were extracted using a 106 micrometer sieve followed by a Parrafin
Flottaion,

Preliminary results show that some sites yield useful numbers of
arthropod remains; especially the samples from the Upper Agora North and the
samples from the surroundings and contents of a dolium found at the NW
Heroon are promising. The species that were recovered include Orabatida,
Gamasida, Actinedida and Acaridida. Some of the mites recovered from the 7th
century AD workshops to the north of the Upper Agora point towards less
sanitary and wet living conditions shortly before the final earthquake struck the
city around the middie of that century.

Further anatysis of the arhroped fauno from these and other deposits will
have to ¢ carried out to gain a better insight in the potential of this specialised
study at Sagalassos, the first archaeological site in Turkey where the remaing of
arthropods are being studied.

IX. ANHTROPOLOGICAL RESEARCH
IX 1. Qbjectives

In August 1997 a physical anhtopological study was carried out by
E.Smits on the skeletons that were found during the years 1994-1997 on the
Lower Agora and Agora Gate along the western side of that squarel2.

These skeletons date from the middle or second half of the 7th century
AD.

The study comprised the following topics: age-diagnosis, sex-diagnosis,
reconstruction of the stature and the examination of pathelogical features.

IX. 2. Preliminary Results

In total 25 skeletons were studied. There were five male and six female
individuals and fourteen children. Most of the men and women had died aroud
- their 20th year, and most of the children even died at an age of approximately
two years. So, on the whole, this group of people had died at an early age, 80%

(12) On this cemetery, see: M.Waelkens et alii, The 1994 and 1995 excavation season at Sagalassos, in:
M. Waelkens & J.Pobleme (eds), Sugalassos IV, Report on the Survey and Excavation Campaigns of
1994 and 1995, Leuven University Press 1997,205-215,
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even under the age of 25. The pathological study revealed a variety of
pathological conditions: infection, occupational stress, diet deficiencies, trauma
etc. The average stature of the men was ca. 1.75 m, and of the women 1.58 m.
Because of the small number of individuals, this group is not representative of
the total population The underrepresentation of adults 15 an example of this
fact. Further excavations of the cemetery would greatly enhance the
possibilities of the physical anthropological research. Biological features of the
underlying community, like average age at death, infant mortality, health, diet
etc. could be studied on a larger scale which would make it possible to make
comparisons with other populations.

The question remains why these people were buried here and what
they died off. Especially because there seem to have been healthy living
conditions, while most of the men and the women died "in the strength of their
life". Samples for DNA analysis in order to establish family relationships have
been taken and are now being analyzed by a team of the Center for Human
Genetics at the K.U.Leuven 13,
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Fig. 1: The geographical area covered by the 1997 survey
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Fig. 3: Debris cone deposit behind the brick Factory near Canakir
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GALATIA YUZEY ARASTIRMASI MALZEMELERI
ARKEOMETRIK CALISMALARI, I
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Ali AKIN AKYOL
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Asuman GUNAL- TURKMENOGLU
Ay Melek OZER
Nalan AKYUREK-VARDAR

OZET

Bu galigmada, 1.0.3, ylizyildan itibaren Ig Anadolu'da yagayan ve hakla-
rinda fazla bilgi bulunmayan Galatia kiiltiirlerine ait 35 seramik 6rnegi incelen-
IHgtir.

Seramik parcalar: lizerindeki incelemeler, fiziksel dzelliklerinin belirlen-
mesi (su tutma kapasitesi, gozeneklilik, yogunluk), mineral yapisinin bulunma-
s1 ve petrografik analizlerini icermektedir.

Sonuglar, 9 ayn kalefyerlesmelerden elde edilen ve bdylece 9 grup ola-
rak diiglintilen 6rneklerin mineral icerikleri yéntinden 3 gruba ayrlabilecegini
gostelmigtir (metamorfik kaya¢ parcgalar iceren grup, volkanik kayag parcalari
igeren grup ve kil grubu-marn). Ayrica her grubun kendi iginde de (2-5) alt
gruba aynlabilecegl anlagilmigtir. Ozellikle bazi gruplarin ¢ok ¢esitlilik gos-
termesi, drneklerin farkl kiiltiiriere ait olabilecegini, farklt kil yataklarinin se-
ramik hammaddesi olarak kullamildifini veya ticari iligkilerin varlifm dii-
stindiirmektedir. Incelenen seramiklerde yiiksek gozeneklilik ve yiiksek su tut-
ma kapasitesinin bulunugu bunlarm giinliik kullanim malzemesi oldugunu goés-

* a?a]nnde DEMIRCY, ODTU Fen Edebiyar Fakiiliesi Kimya Bolumit (e;mail sahi-
rorgu ce.mefu.edu.tr), ODTU FBE Arkeometri Anabilim Dal, 06531, ANKARA
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termektedit, Analizler, Srneklerin terra-cotta grubuna girebilecegine isaret et-
mektedir. Orneklerde kil mineraline rastlamlmamus olmasi pisirme sicaklij-
nin 800 %C'nin tizerinde olduBuna igaret etmektedir.

1.GIRIS

1.O. 3. yiizyildan itibaren I¢ Anadolu'da yasamug olan Galatlar {izerine
bilinenler, Anadolu'da yasarmms diger uygarhklarla kargilagtinldifinda, yeter-
siz goriilmektedir. Bu konuda, bilimsel deferde sayabilecegimiz ilk galigmalar
19. yiizyilin sonlarinda baglanug ve az da olsa gegitli yaymnlar yapilmigur
(French 1981; Mitchell 1974, 1977; Strobel 1996).

Galatia uygarhklan iizerine yapilmig olan incelemelerin yetersizligi Ga-
latia Kaleleri/Yerlegmeleri Arkeolojik Yiizey Aragtirmasi Projesi'nin baslatil-
masinda en Snemli etkenlerden biri olmustur, Arkeologlar Levent Egemen
Vardar ve Nalan Akyiirek-Vardar bagkanhfinda; kent plancilari, topograf, jeo-
morfolog ve arkeometri grubunu igeren bir aragtirma ekibi olusturulmus ve
ylizey aragtirmalarna 1996 yilinda baglanmustar,

Projenin temel amaci Phrygia ve Roma kiildirleri arasinda kendine yer
bulabilen Anadolu Galat kiiltiiriinii kendi kogullar ile agikhifa kavugturmak,
boylelikle tarihsel stire¢te Anadolu'daki kimliklerini anlamaya yonelik bilgilere
wlagmakur (Vardar ve Akyiirek-Vardar 1996). 1996 yili boyunca gergeklestiri-
len arazi ¢aligmalarinda Ankara'ya vzakliklarn 10 ile 110 km. olan 24 antik
alan incelenmis ve 1997 yilinda 10 kadar farkl alan daha bu incelemeye kanl-
mighr. Arastinlan alanlarda; goriis acis1 genis savunma agisindan avantajhi
ve cevresine egemen konumda olan kale bicimli verlesmeler belirlenmigtir.
Kaleler/ yerlegmeler, genclhklc akarsularnin veya ¢aylann ya lizerinde ya da
akarsu vadilerinin yarattifn kolaylikla olusan yollart denetler konumdadirlar.
Bunlardan bazilari; Sakarya Nehri, Kirmir Cayl, Ilhan Cay1 ve Ovagay iizerin-
?g, ylikslc;khklcn 1000-12000 m. arasinda degigen yiksek kayalik alanlardir

ekil: 1).

Yiizey aragtirmalannda yapl tagt, siva, harg gibi yaps malzemelerinin
yamnda ¢ok sayida seramik pargalarina da rastlanmugtir.

Bu ¢aligmada toplanan seramik pargalan igerisinden Phryg (Canaket,
Phryg gri seramukleri), Roma ve Ortacag donemlerine ait oldugu belirtilen &r-
nekler, arkeometrik olarak incelenmeye baglanmg ve elde edilen ilk sonuglar
degerlendirilmigtir.

2.YONTEM VE DENEYLER

1998 yili Ocak ay1 igerisinde Anadolu Mcdeniyetleri Miizesi'nin iigili ka-
rari ile 35 seramik pargasi QDTU Arkeometri Anabilim Dali'na incelenmek
iizere ulagtulmistir. Caligmalara érneklerin kale bazinda gruplandirilmass ile
baglanmistir. Galatia bslgesindeki 9 farkh kaleye ait olan (Cizelge: 1) bu or-
nekler renklerine gore de Munsel Katalogu kullamlarak degerlendirilmistir. Se-
ramiklerin renkleri kullamlan kil, kum gibi malzemelerin renklerine bagh ola-
rak farklihklar gostermektedir. Hamur renklerine gore siyah, gri, kahverengi,
kirmizi ve ara tonlarda olan seramik pargalar; boyasiz, sirsiz, kaba giinliik
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kullamim kaplar olarak nitelenebilen tiirdendir. Bazilarinda ¢ark izleri agikca
goriilebilmektedir (Jekil: 2, 3).

Incelemeler, trneklerin fiziksel dzelliklerinin belirlenmesi, mineral yapi-
simin bulunmast ve petrografik analizlerini icermektedir.

Fiziksel zelliklerin belirlenmesi ¢aligmalarinda 6rneklerin su tutma ka-
pasiteleri (STK), gdzeneklilikleri ve yogunluklar standart testler uygulanarak
bulunmustur (Rilem, 1980). Analizler 29 drnefe uygulannusgtir,

Mineral yapinm belirlenmesinde X 1sinlari toz difraksiyon analizi
(XRD) uygulanmgtir. Bunun i¢in ince toz haline getirilmis homojen y6nlen-
memis drnekler 80 °C de kurutuimugwur. Analizde PHILIPS modeli PW 1353/
20 X-ginlari Difraktometresi kullamimistur, Spektrumlar Nike! filtreli Co Ko
X-131n1 ile 6-70° arasinda tarama yapilarak alinmgtr.

Ince kesit analizi ise 8rneklerin dokularinin aragtirilmas: ve mineral tiir-
lerinin belirlenmesi i¢in uygulanmigtir. Bunun igin &rnekler dogrudan dogruya
tiim kesit gériilebilecek gekilde kesilmig ve mnceltilerek lamlar iizerine hazir-
Tanomstr, Incelemeler, NIKON Research Model 104 Optik Mikroskobu kulia-
nilarak 2,5 ve 10 biiylitme objektif kullanilarak yapilmstir. Volkanik (pliski-
riik), metamorfik (bagkalagim) ve sedimanter (¢okelti) kokenli mineraller ve
kayaclar incelenerek, tane boyu, tanecik sekli ve ¢gimento malzemes: (baglay1-
cilar) belirlenmeye ¢alisiimagtir.

3.SONUC

Seramik drnekleri alinan 9 kale/yerlesmelerden birbirine yakin olanlara
ait érneklerde (I ve IV; II, Tl ve VIII; V ve VI, VII ve IX) fiziksel dzelliklerin
benzerlik g@stermesi beklenebilir. Ancak degerler birbirlerine yakm bulunma-
misir (Cizelge: 2). Fiziksel dzellikler gruplar iginde de belirgin bir degisim
gostermektedir, Ornegin V1. gruptaki 3 érnek sirasiyla STK (%15.25-27.57),
-gdzeneklilik (% 38.05-74.32) ve yogunlukluklari (1.55-1.71 g/em’ degerleri
arasinda bulunmugtur. Orneklerde beklenildigi gibt STK ile gozeneklilik aym
yonde degisim gostermektedir. Buna kargin yodunluk ile STK veya gozenekli-
lik degerleri arasinda ters iliski gériilmektedir. Yogunlugun yiiksek oldugu se-
ramiklerde, STK veya gozeneklilik de diigiik bulonmaktadir, Yogunlugu yiik-
sek olan drneklerde silikat ve kuvarsin etkin odugu gériilmektedir. Bilindigi gi-
bi su tutan mineraller genclde kil mincralleridir, Kuvars ve silikatlarin su ile ct-
kilesinn azdur. Fiziksel ozellikler agisindan elde edilen temel sonuglar; hamur-
da kuvars ve silikat etkilerimin kil etkisinden daha fazia olmasi ve pisme sicak-
ligrin, malzemenin ergime sicaklifindan diiglik oldugudur.

XRD sonuglarma gore (Cizelge: 3) tim drneklerde belirlenen temel nu-
neraller kuvars ve feldispatlardir, kalsite cogunda rastlannugtir, bazi 6rnekler-
de (I, II., V1, VIL ve IX. grup &rnckleri) piroksenler saptanmistir, hematit ve-
ya biotit mineralleri dzellikie karmuzi renkli érneklerde belirlenmigtir. Ornekle-
rin ¢gogunda kil mineralleri belirgin degildir Ancak baz: drneklerde belirlenen
mineraller mika veya illite tiirii minerallerdir. Bir kismunda hematit (Fe203)e
rastlanmasi iiretimin yiikseltgemme atmosferinde yapildigim gosterir, Tiim ka-
ya¢ XRD analizlerinde kil mineraline rastlamimamug olmas: pisirme sicaklif-
ntn 800°C'nin iizerinde olduguna isaret etmektedir (Brindley, 1980).
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Ince kesitlerde belirlenen mineraller XRD sonuglarini destekler durumda-
dir (Cizelge: 3). Ince kesit analizleri sonucunda seramik drnekler genelde pet-
rografik olarak ii¢ gruba ayrilmigtir. Bunlar; metamorfik kayag pargalar ice-
ren grup, volkanik kayag pargalan iceren grup ve kil-marn grubudur (Cizelge:
4

Diger taraftan kale bazinda yapilmug olan gruplarin da kendi iginde alt
gruplara ayrilabilecegi anlagilmigur (Cizelge: 5). Ornegin 1. grup seramikler
iki ait gruba ayrilabilmektedir (I, I3,I5 ve Ij, I4). Ince kesit incelemelerine gore
I, I ve Is metamorfik kayag parcgalar igeren gruptayken, I, ve 14 ki! grubuna
girmektedir. Kale bazindaki gruplamalarda en ¢ok alt grubu iceren Ornekler
IV. grup drnekleridir ve dort alt grup belirlenmigtir. Bu durum XRD sonuglary
ile desteklenmektedir (Cizelge: 3). Bu ¢esitlilik biiyiik bir olasilikla Beypazan
bblgesi seramiklerinin farkll kiiltlirlere ait olabilecegini, ticari iligkileri veya
farkl kil kaynaklarinin kullaninuin diigiindiirmektedir. Ince kesit caligmala-
rinda farkl: dzellikler gdsteren iki dimekten, Ilig Ornegi astar olabilecegi diisii-
niilen bir gériniim verirken (Jekil: 4), IVz orncgi de metamorfik kayag pargas:
igermektedir (Sekil; 5).

Simdiye kadar yapilmug olan analizlere dayanarak c¢ahgilan &rnekler
hakkinda elde edilen sonuglar su sekildedir:

Gozenekliligin ¢ok yiksek olusu (> %30), STK'nin de oldukga yiiksek
bulunusu seramik drneklerinin "terra-cotta” tiiriinde oldufunu gostermektedir
(Rice 1987). Seramikler kaba mal denilebilecek giinliik kullanim seramikleri-
dir. Baz1 bolge drneklerinde digerlerine gore biiyiik bir ¢egitlilik gdze garp-
maktadur (IV. grup gibi). Bu durum, trneklerin gesitli kiiltiirlere ait oluguna, -
farkls kil yataklarinin kullanimina veya ticari iligkilere baglanabilir.

Galatia bolgesi kiiltiirlerini daha iyi belirleyebilmek i¢in sistematik &r-
neklemelere ihtiyag vardir. Bundan sonraki ¢aligmalarda daha belirgin dénem-
lere ait seramik Ornekler iizerinde ¢alisilmas digiiniilmektedir. Yeni érnekler-
de benzer testler yaninda kil fraksiyonu daha detayh olarak incelenecekiir. Bu
amacla kalelerin/yerlegmelerin i¢inde yer aldifi jeolojik lokasyonlarda muhte-
mel ortak kil kaynaklart aragtirilarak eser element analizleri yapilacakur, Bii-
tiin bu ¢aligmalar, az bilinen Galat kiiltiriiniin malzeme bazinda da ortaya ¢i-
karnlmasina ve diger kiiltiirlerden farkhlagtinlmasina hizmet edecektir,
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Sekil 17 Galatia Bélgesi 'nde Ornekleme Yapilan 9 Kale / Yerlesim

Grup No _Kod No _ Buluntu Yeri Tgesi/Koyii Ornek Sayisi
I. Gr DKM1 Dikmenkale BeypazaryDikmen 5
II. Gr HSKII Hisarlikaya Polatli/Hisarlikaya 2
III. Gr CNKII Canakgr Polatli/Canak¢a 6
IV. Gr TBNIV Tabanoglu Kalesi Beypazan/Tabanoglu 5
V. Gr YNKV Asarkaya Sincan/Yenikay 5
VI Gr (NL VI  Asartepe Ayas/Canilt 4
VII.Gr TSK VII Taglikale Haymana/Boyahk 4
VIIL.Gr KRG VIH Kargalikale Polatli/Kargali 2
IX. Gr GZKIX Giizelcekale Haymana/Giizelcekale 2

Cizelge 1: Galatia yiizey aragtirmalan malzemcleri dokiimii: Seramik buluntular
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Grup No Ornek No | STK(%) |Gozeneklilik % Yogunluk (g/cm3)1|
1 22,60 56.45 1.60 |
7] 24.95 64.45 157
I 3 15.86__| 40.08 1.83
4 - - .
5 - - -
i ] 14.45 37.07 137
7 16.38 4191 [ 180
i 13.56 3151 177 ]
5) 14.90 37.63 134
11 3 15.03 A1.04 1.83
4 1958 52.44 1.76 —
5 28.56 7130 153
& - - -
i 1739 | 4263 175
18 549" . 87 :
4 12.88 33.07 1.93 —
T 1794 37.08 1.55
] 16.38 39.27 172
> 2293 | 5391 | 153
v 3 2184 52.87 158 '
) 13.69 34.97 1.89
5 18.48 A4 48 L7
1 2157 | 7432 155 ]
VI 5 15.25 1 3805 181 '
3 20.07 52.04 171
4 _ _- _
i 20.80 | 53.38 L6]
viiL [ 2 [ 1397 36.81 1193 _
3 21.64 54.62 1.63
4 . _ _-
VI 22 07 51.02° 1.67
10.56 50.41 172
X 1 15.73 30,68 181
2 - - .

Cizelge 2: Galatia kaleleri/yerlegimeleri seramik dmekleri fiziksel testleri

*Tek Ornek Sonughan



Grup No | Omekno | XRD Analizlerinde |Petrografik Analizlerde
Saptanan Mineralier | Saptanan Minerallar ve
Kayag Tiirleri
1 QFC B M MKP, B
2 Q.CFG M MKP, Mk
I 3 O.F. P 0,05, PLLP
4 F,Q.C,H M Mk, F, B o
5 QFECPHB F
I | Q.F.G MKP, Qs- Mic-C, F
2 Q.C F,P,H. Ho, G|VKP, Q,Mic-C,PL P
1 Q.FC, MKP, Q, Mic-C,
2 Q. F,HM M, Op, F, Mk, PI
I 3 Q,C,EH M _F, Mic-C, MKk, Op, Fe-oksit
4 Q,C.FH M M
5 Q.C,F,H M Q, Mic-C, H, Op
6 Q.CCFH M M,Op, F,Qs, MK
I F,Q, B, H, Ho VKP B, Op
2 Q,EC B VKP, Q Mic-C, P, B
IV 3 F,Ho,F, Q MKP, P1
4 F,Q.Ho, H MKP, H, P1
5 Q,.C,F,Ho, H Q, Mk -
1 Q,C,F.H, VKP, C, MKP
2 Q. F,H M VKP
\'% 3 Q.C.FH VKP T
4 Q. F.H MKP
5 C,QFC,M
_ I Q.FPM Mr
VI 2 QFCP VKP, P, M
3 Q. F.PM VKP,Q,F,P
4 Q.F PLLM ]
1 Q.F,C,P,B B,H,P,Op
VI 2 Q.F MKP, Qs
3 Q.F,.C.H MKP, H
7 Q,F MKP
1 Q. FH . Hoo M 1O, H
VII 2 Q. F. Ho, H. M MKP, Q. P1,M, H
1 Q. FP, VKP, P1, B, P, St
IX 2 Q, F, Ho VKP, Ho

Cizelge 3: Galatia kalelerifyerlesmeleri seramik ornekleri X-Isim difraksiyonu ve Ince Kesit

Analizleri

B= Biyotit,C= Kalsit,F= Feldispatlar,G= Goetit,H= Hematit, Ho= Homn-
blend, MKP= Metamorfik Kayag¢ Pargasi, St= Silttagi, P1= Plajicklas, Qs= Ku-
varsit, S1= Sleyt, Op= Opaklar, Mr= Marn, Mk= Mika, Mic-C= Mikritik Kalsit,
M= Muskovit, P= Piroksenler, Q= Kuvars, Fe-oksit= Demir oksit, VKP= Vol-
kanik Kayag Pargasi
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Metamorfik Kayag Pargalari Iceren Grup

12 In I iva Va4 V4 VII2  VIIz,
I3 1112 1V3 VII3
Is 1115 TVs# VI

e

“Volkanik Kayag Pargalar: Igeren Grup

| | -

Vi 1Xi

112 Va2 Y
V3 S VI:s IX2
Kil Grubu (M ar_'n)
I T4 Vi Vi VI Vi VI
I4 Va4 Vs Co

Cizelge 4: Seramiklerin ince kesit incelemeleri gruplandirmalarn

* Astarlt Ornek
*Biitdn gruplardan farkit dzellikteki &mek
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1 — 1
[ 4

LGR — I GR ——
2

5
Hisarhkaya (Pelath, Hisarlikaya)

g

1 — 1

Dikmenkale (Beypazar, Dikmen)

2
3 IV.GR ——
ML.GR . —2

4
LT .
6

Tabanoglu (Beypazar, TabanaBlny

Canaker (Polath, Canakcr)
1

_{4

1
—LC} o on —]

VGR___| .. 4 ’ 2
— 3
-2
_"’"’“E 3 Asartepe (Ayas, Camilh)
Asarkava (Sincan, Yenikay) 1
VIIL.GR ——
1 2
VI GR ~— Kargahkale (Polath, Kargalr)
2
———E 3 ' 1
4 IX. GR ——4
(2
Taghkale (Haymana, Boyalik) . Giizelcekale (Haymana, Giizelcekale)

Cizelge 5: Galatia kale/ yerlesmeleri seramik ornekleri ince kesif alt gruplamalan
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Sekil 2: (alatia kaleleri/ yerlegsmeleri drnekleri; L, IT., IIL., TV., V. gruplar {yu-
karidan agagr)

AU AL maet HEATUER D 1l

Ll i e

.I EEI et 2k d s i L I
A A ¥ o W M- 2

Sekil 3: Galatia kaleleri / yerlesmeleri ornekleri; V1., VIL, VIL, ve IX. gruplar
(soldan saga)
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Sekil 5: IV 3 seramik ornegi ince kesit mikrografi (metamorfik kayag paveasi, x10)
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NEW DATES FROM OLD TREES (1998)

Peter Ian KUNTHOLM*

FORESTS .

In 1997 the Aegean Dendrochronology Project made its first excursion
into Georgia. The most important result was the collection, measurement, and
crossdating of a 455-year sequence of Taxus baccata (English = yew; Turkish
= porsuk agaci) from the forest at Batsara at 1300 m. altitude, 30 kms. north of
Akhmeta in Kakhetia about 350 kms. northwest of Baku in Azerbaijanl. The
wood dates from 1526-1980 and crossdates with sites as far west as Grevena,
Greece (2350 kms.), as far south as the Troodos Mountains, Cyprus (1340
kms.), and, in an unexpected development, as far east as Sary-Chelek,
Kyrgyzstan (2070 kms.)#0. When Bronze Age material is brought from Geor-
gian Bronze Age metal-working sites like Martkopi and Trialeti {forthcoming
in summer, 1998), there is every reason to cxpect that we will be able to cross-
date them with Anatolian sites, thereby adding another fixed date to the study
of early metallurgy.

OTTOMAN SITES

Five Ottoman sites yielded absolute dates in 1997, At the {stanbul Muse-
um we collected 18 cross-sections of oak timbers nailed together with huge,
hand-wrought iron nails and found with several hundred other similar timbers
in an excavation for a new bank (Denizcilik Bankast) in Beyoglu, Kemankes
Caddesi, near the Karakdy Vapur Iskelesi3. Since no cultural material was as-
sociated with the wood, we were told that the chronological possibilitics were

*  Peter Ian KUNTHOLM, Comell University, The Malcolmof Carclyn Wiener Laboratory for Aegean
of Near Eastern Dendrochronology Department of the History of Art Archaeology, B 48 Goldwin
Smith Hall, Ithaca-ABD

Material supplied by Ashira Abashidze, Director of the Forestry Department, Akhmeta,

G. Funkhouser and M. K. Hughes, Feb. 1998, pers. comm. The Kirghiz wood is Juniperus semiglo-
bosu and J. zeravshanica sp.

Material and information thanks to the staff of the Istanbul Archaeological Museum and Acting Di-
rector Halil Ozek.
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anything from early Byzantine to the present. The timbers were all cut in
A.D.1858. Four of the long timbers fit the Black Sea (Samsun) profile, and
eight short ones fit the Thrace (anywhere from Thessaloniki to Kesan) profile.
None show the signature of the Istanbul Beigrad Orman, the chief local source
of oak timbers. Thus we imagine that this construction project was supplied
with raw material by ships sailing to Istanbul from both cast and west.

At Aksaray, Ihlara, thanks to information supplied by Dr. Sevil Giilgiir,
Aksaray Museum Director Muhsin Endogru conducted us to the Bezirhane, al-
so known as the Yag Fabrikasi, a multi-roomed, subterranean "factory” dug out
of the tuff in the usual Cappadocian fashion. The guard reported that older vil-
lagers at Ihlara remember when the il press was functioning in the late 1920s.

Two parallel, horizontal logs anchored to the rock form the support for a wo-
oden crosspiece which 1s threaded to receive a vertical threaded tree-trunk, app-
roximately (.35 m. in diameter, which is turned by a cross-bar near the bottom
(virtually a capstan arrangement) so that the bottom end of the wooden screw
presses into a cut stone basin, Broken sections of old screws, some of them se-
veral meters long, lying about the cavern attest to the fact that these hand-cut
timbers must have snapped fairly regularly during use.

As an experiment to see whether the remaining wood pieces could be
dendrochronologically dated, a single sample was sawn and collected from one
of three horizontal members supporting the linseed oil press. The cutting date
was 1842 or a very few years after. Clearly; the operation could have gone on
for centuries with replacement parts being inserted as needed.

In Konya, during restoration ef[ozts by the staff of the Mevlana Museumn,
four wood samples were collected from the Semahanc or dance hall from a
grid-like cribbing system underneath the north side of the north-western fil aya-
1 or elephant's foot pier®. The samples were thonght by Mr. Bakirci to be
from the 16th century. Additional possibilities, he said, were renovations in
1816 under Sultan 11. Mahmut and later in 1954 and 1983. The one dendroch-
ronologically dated piece, a section of pine from the top-most layer of the crib-
bing, was cut in A.D.1732 or very shortly thereafter. A 276 year vak sequence
from the bottom of the cribbing, ending in bark, has been scarred so many ti-
mes (at least seven) by fire during its lifetime, that we have been unable to date
it as of May 1998.

The Commandant of the Deniz Miizesi in Begiktas, Capt. Muhlis Ergin,
provided us with samples from a large dugout canoe found by fishermen in the
Black Sea at a depth of about 35 m. pear Sile. The crudeness of the constructi-
on convinced Capt. Ergin that the canoe might be of considerable antiquity.
The wood was Platanus (English = plane; Turkish = ¢inar)} with only 70 rings,
so no convincing dendrochronological fit could be obtained. A sample was
therefore submitted to Dr. Bernd Kromer al Heidclberg who obtained a date of
337424 BP. When calibrated, this means the log was cut in A.D.1565 £ 85, At
2a (two standard deviations) the date is somewhere between A.D.1480-1650,
something of a surprise to all of us (gegmis olsun to Capt. Ergin}).

4. We thank Mr. Naci Bakircl, Assistant Director of the Mevlana Museum, for his efforis in saving
this material.
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Finally, again thanks to Aksaray Museum Director Muhsin Endogru, a
re-used Cedrus (English = cedar; Turkish = sedir) coffin-lid, previouséy a door,
found by grave-rob%crs in the narthex of Canli Kilise was examinedS. A thin
section of one end of the sample was sawn off, measured, analyzed, and then
returned to the Aksaray Museum where it is now on display with the rest of the
door/coffin-lid along with an explanatory graph. The tree was cut either in or
very shortly after A.D.1532. How long it served as a door before being conver-
ted to a cotfin-lid is not known,

EXTENSION OF THE ABSOLUTELY-DATED CONIFER CHRONO-
LOGYTOAD.743

Until this year the carliest absolutely-dated conifer ring in Anatolia was
1037, an innermost-ring at Beysehir, Kubadabad Saray. We are now able to
push this horizon back almost three centuries, as follows:

SITE  NAME DENDROCHRONOLOGICAL DATES EXTERNAL
(NON-DENDRO)DATES

&(astamonu, Kasabakoy,

Mahmut Bey Camii AFY-2 [1082-1366 Bark | 1366 inscription®

Afyon, Ulu Camii AFY-2 | 1095-1273 v 1273 inscruptuon’

Boyobat, Kale 743-1092 vv Suprise. Looks Ottoman®
Kiitahya, Castle,

Towers 64 and 65 995-1240 v 12 th-14 th century (Foss?)
Konya, Scleuklu Saray1 1064-1174v Sultan II. Kiligars[an 10
Beysehir, Kubadabad Saray1{1037-1231 Bark  {Sultan Alaeddin Keykubad!?

(3) Letter from Prof. Robert Ousterhout dated 26 October 1994: ''Since we finished round one of the

survey, the locals huve looted the site and remeved two mummies (peasant burials preserved by the
volcanic soil) from Lhe north narthex, which they atlempted to sell. The locals were arrested, and
based on a Selceuk coin sewn on the coslume of one inummy, the museum direclor decided they we-
re Selcuk in date and initiated 2 salvage excavation.”
IT Letter {rom Dr. Michael Ballance on 13 June 1995: "Robert Qusterhout and 1 were shown pho-
10 graIplls. ..from the museum's rescue dig at Canlu Kilise [ast year; it included a grave-lid, in effect a
smiall door, made apparently from a single very wide plank gsoﬂwood?) braced by a couple of bat-
tens on one side; the clothing of the mummified occupanis of these graves, cul in the rock under the
narthex of the church, suggested to Robert that they were post-Byzantine....”

(6) The Imam Hatip read out the inscription for us as FL.768 (A.D.1366/1367) which is the same as our
dendrochronological date. See also Z. Kenan Bilici, "Kastamionu ve Kasabokdy'deki Tki Eseriyle
Nakkas Abdullah Bin Mahmud ve Sanat Tarihimizdeki Yerl," Vakiflar Dergisi XX (1983) 89 and n. 36.

{7y The inscriptional date of the mosque (actually, on the minber) is H.671 (A.D.1272/73) aceording to
Behget Unsal, Twrkish Istamic Architecture in Seljuk and Ottoman Tines 1071-1923 (London, 1959)
16; Photographs of this cap are in Ekrem Hakk: Ayverdi, Osmandi Mi*mérisinde: Fatih Devri [H |
855-886 (1451-1481). Vol. III Istanbul Fetih Cemiyeti, Istanbul Enstitlisit No. 69. Damla Ofset-
Istanbul, 1989. (Afyon-Istanbul), p.17, fig 29, and p.I8, fig 30.

(8) Ihave not been able to find a published reference for this castle. Prof. A. Bryer says he knows of ne
evidence for Byzantine activity in the area and that therefore the castle ought to be Oiltoman (pers.
comm.).

{9) Clive Foss, Survey of Medieval Castles of Anatolia.l: Kilahya, BAR International Series 261 {1985)
5051, and figs. 60-62.

{10y Oktay Aslanapa, "Anadolu'da Selguklu Saray ve Kégklerl," Tiirk Sanatr (1990) 299-301 and figs.
201 and 291a; Dogan Kuban, Anadali - Tiirk Mimarisinin Kaynak ve Sorunleri(Istanbul: ITU Mi-
marlik Fakiiltesi, 1965) 155fT.

{11) Rii¢han Ank (annual excavation reports in KST), and earlier investigated by Katharina Otto-Dotn,
"Bericht iiber die Grabungen in Kobadabad," AA (1967) 438-506; also Otto-Dorn and Mehmet On-
der, "Bericht iber dic Grabungen in Kobadabad (Oktober 19635)," AA (1966) 170-183,
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As the year's work progresses, we will have another look at all undated me-
dieval conifer specimens from the last twenty-five years to see whether they
can be crossdated with this new sequence.

ROMAN--EVIDENCE FOR LONG-DISTANCE TRADE

To the fir chronology from Herculaneum reported at the Symposium last
year we are now able to add a number of pieces from Pompeii. All are imports
from the Alps. The Herculaneum chronology covers the years 237 B.C.- A.D.
72 (mostly Abies and some Picea). The Pompeii chronology runs from 98
B.C.- AD. 37. There are other samples at both Herculaneum and Pompeii
which do not fit this sequence and which we suspect are local or, at least, non-
Alpine. It is these samples which we are using to try to find fits with Roman
wood from Greece and Turkey.

URARTIAN

The one new piece of Urartian information is from Van, Yukar1 Anzaf
Kalesi, kindly provided by Prof. Oktay Belli, where a single piece of burned
wood has a last-preserved ring of 785 B.C. A similar section from Van, Kara-
glindiiz, given to us by Prof. Veli Sevin, remains undated. :

LATE BRONZE AGE

Re-examination of the wood from the shipwreck at Kag / Uluburun du-
ring the sunmmer of 1997 revealed several additional rings on one radius, ma-
king the last-preserved ring 1305 B.C. with an unknown number of rings mis-
sing from the exterior. Several new scctions given us in 1997 by Dr. Cemal
Pulak add no additional rings to the Kag sequence,

At Kilisetepe a single sample sent to us by Dr. J. N. Postgate has a last-
preserved ring in 1381 B.C. with an unknown number of rings missing from
the exterior. At Kugakli Hoyiik the excavations of the southeast gate by Dr.
Andreas Miiller-Karpe yiclded four specimens which have not been dated. Dr.
Miiller-Karpe informs us that there are twenty morc pieces in the Kugakl de-
pot, so there should be new dating information on the southeast gate next year.

EARLY BRONZE AGE
Work on Early Bronze Age material was most productive at the North

Iialian lake-settlement of Lavagnone di Brescia jost south of Desenzano ncar
Lake Garda, known as the site of the world's oldest wooden plow!2. The oak

(12) Work at Lavagnone ig under the direction ol Prof. Raffaele De Marinis, University of Milan. Fora
recent field report see De Marinis, "Nuovi scavi al Lavagnone (Desenzano del Garda-Lonato) e con-
siderazioni sull'antica etd de] Bronzo nell'ltalia setlentrionale,” L'anfice etd del Bronzo in Italia, ed,
Daniela Cocchi Genick. Firenze, 1996, 257-271; also De Marinis, "1 Lavagnonc (Descnzano del
Garda-Lonata, Brescia)," Guide archeologiche: Preistoria e Protostoria in Ttalia, ed. Alessandra
Aspes, AB.A.C.O., Forli, 1995, 91.97.Fer a representation of the plow see the following web-site;
httpsffwww.onde.net/desenzanofeitta/museofaratro.im
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ring-sequence from Lavagnone is 265 years long as of May 1998. No convin-
cing crossdate has been found.

At Limantepe, Prof. Hayat Erkanal excavated a well where he found di-
agnostic pottery indicating the transition from Chalcolithic to the Early Bronze
Age. Since the time of this transition is controversial, we collected sections of
short-lived oak mixed in with the pottery. They were not long enough for
dendrochronological dating, so a slice of 51 years (pith to bark) was sent to He- -
idelberg for radiocarbon analysis. Dr. Kromer's date for this piece, Hd-19222,
is 4511 BP £ 31 which, when calibrated, comes out to 3350-3050 B.C. Cle-
arly, because of the flatness of the radiocarbon curve in these centuries, radio-
carbon datng of short-fived specimens is going to yield dates with large error
margins,

CHALCOLITHIC

-- One of the pleasant surprises of 1997 was the bog on top of the mountain
at Siirmene, Agagbagi, just a hundred meters or so south of the marble monu-
ment which commemorates the World War I battle between the Turks and the
Russians, and which is now being exploited for peail3. One of the peat-cutters
had found a log about two meters down and had incorporated it into his house
nearby, We were able to measure 199 rings from this log but could find no
match with any of our chronologies. Again, a sample was sent to Heidelberg.
Dr. Kromer's results, Hd-19602, are 5623 BP 25 which yields a calibrated da-
te of 4251 £ 95 B.C,, in the middle of one of our "empty" periods. It is alleged
- that there are more logs on the mountaintop, so we will return in 1998. This
kind of investigation of bogs and river gravels will be a focus for us in future
years. '

NEOLITHIC

At Kastoria in northern Greece not far from the Albanian frontier is the
Neolithic lake-shore site of Dispilio, currently being excavated by Prof. George
Hourmouziades!4. Three wiggle-matched dates for a timber from this settle-
ment yield a calibrated end-date of 5275 + 40 B.C. We hope to collect more
pilings from Dispilio in 1998. In the modern village nearby a timber functio-
ning as a door-jamb was suspected to be ancient. Since it did not crossdate
with the Neolithic ring-sequence, we sent it to the radiocarbon laboratory in
Heidelberg where it yielded a calibrated date of 2117 £ 100 B.C. Clearly there
was Early Bronze Age occupation on the lake edge as well as Neolithic.

A sampling of the base of the western edge of the Asikli Héyiik mound
yielded a radiocarbon datc of 8882 £ 40 B.P. When calibrated (2 6) the date
for the beginning of occupation at aceramic Asikli either 8§030-7880 B.C.
(77% probability) or 7810-7710 B.C. (23% probability).

{13) This bog was studied years ago by Prof. Burhan Aytug of the Ormancihik Fakitltesi in Istanbul, but
[ have not been able to find his report. I thank the Stitmene Orman Isletine Midiril for his kind co-
operation.

(14) George H. Hourmouziades, The Prelistoric Settlement of Dispifio (Kastorig). Thessaloniki: Editi-
ons Codex, 1996.
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THE RADIOCARBON TIME-SCALE (COMPARISONS BETWEEN TUR-
KEY AND GERMANY}

Since the beginning of the year we have been providing the Heidelberg
radiocarbon laboratory with ten-year slices of Turkish pine for the period from
A.D.1420-1650. We have also sent ten-yeuar slices of juniper for the period
which covers the transition from the Bronze Age to the Iron Age. Sections of
German oak from the same decades have been cut and submitted by Dr. Marco
Spurk, University of Hohenheim/Stuttgart and are being processed. Eventually
Dr. G. McCormac at @ueen's University, Belfast, using duplicate wood samples
supplied by us, will perform a deuble check on the Heidelberg measurements.”
The idea is to assess the difference, if any, between the radiation being received
in the two countries (with therefore a possibly differing radiocarbon signal). It
also is a test of the output of two of the best high-precision radiocarbon labora-
tories!s.

{15) The Malcolm and Carolyn Wiener Laboratory for Aegean and Near Eastern Dendrochronalogy is
supported by the National Science Foundation, the Maleolm H. Wiener Foundation, the National
Endowment for the Humanities, the National Gengraphic Society, the Samuel 1. Kress Foundati-
on, the Wenter-Gren Foundation for Anthropological Research, and individual Patrons of the Ae-
gean Dendrochronology Project. For fundamental research permissions we thank the appropriate
governmental and religious authoritics in all the countries in which we work, as well as the many
cxcavalors who nol only take time out to explain the intricacies of their siles but who make us wel-
comu at their excavalion houses year after year.
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ALTIN TEPE'DE KALKOLITIK VE ESKI TUNC
CAGINA AIT METALURJIK BULUNTULAR

Ergun KAPTAN*

GIRIS

Izmir Arkeoloji Miize Miidiirliigii bagkanliginda yiiriitillen Tahtal: Ba-
raji kurtarma projesi kapsamundaki yiizey aragtirmalary, 1997 yilinda Prof.
Dr. H.Erkanalin bilimsel sorumlulufunda yapilmigtir. Bu galigmalar arasin-
da yer alan eski metalurjiye yonelik aramalar Izmir-Menderes (Cumaovasi)
ilgesi yoresinde yaptlmigtir, Bu aragtirmalar sirasinda Meoderes ilgesi Alun
Tepe Hoyiigii'nde metalurjik kalintilarindan olan maden ciiruflarina rastlan-
magtir, Yiizey buluntular: olmasina kargin azimsanmayacak miktardaki ma-
den ciruflarinin, eski bir yerlesim yerinde bulunmas: ilgingtir. Bu giine de-
gin eski yerlegim yerlerindc olmas: gerekenden ¢ok daha fazia maden ciiru-
funa, simdilik sadece Kelenderis (Aydincik)'te rastlanmigtir (Kaptan, 1994).
Bu nedenle eski yerlesim yerlerindeki maden ciiruflanmin az yada ¢ok olma-
sinin da arkeometrik calismalar i¢cin 6nemi biiyiiktiir. Clinkli Anadolu meta-
lurji tarihi igin bu son derece énemlidir.

Alan Tepe Hoytigii hakkinda bilgiienme, Dr. N. Tuna'nin 1984 yllmda
fonia bélgesinde yaptif1 arkeolojik yiizey aragtirmalari ile olmugtur. Bu yii-
ey ara§tnma1almda hoyiigiin dolgu kalinlifinin 6 m. oldugu ve arkeolojik
buluntularin dagildigi alanmin ise yaklasik 10 hektarlik bir alam kapsadifn
belirtilmektedir (Tuna, 1986).

Buluntu Yeri ve Tarmi

Altin Tepe, Izmir-Menderes ilgesinin kug ugumu 3 km. giineydogusun-
dadir (Harita :1). 1:25 000 &lgekli Izmir L 18-d2 paftasinda Y: 14260, X:
32540 koordinatlarinda yer almaktadir. Altin Tepe deniz seviyesinden (Z)
95.10 m. yiiksekliktedir. Altin Tepe Hoyligii'ndeki askeri nirengi noktasindan

¥ Ergun KAPTAN, MTA Genel Mitdiirl i Tabiat Tarihi Miizesi 06520 - ANKARA
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itibaren yaklasik 80 m. dogu yoniinden Aydm, Torbaki-Izmir demiryolu geg-
mektedir. Hoyiik, dogu-bat1 yonil dofrultusundadir. Metalurjik kalintilanin
¢ok yogun bulundugu yer ise hdyiigiin dogusundadir.

Alt Tepe Hoyiigi, glinimiizde 8zel bir gahsin iiziim yetigtirdigi bir yer
olarak kullaniimaktadir (Resim: 1). Uzerinde kiigiik bir bina vardar.

Maden Ciiruflan

Eski metalurjik kalinttlardan olan ciiruflar, Altin Tepe Hoyiigii'niin do-
gusunda azimsanmayacak miktardadw. Hoytigilin dogu yamacindan itibaren
baglayan maden ciiruflan, bati yonii dogrultusunda askeri nirengi noktasina
yaklastik¢a seyreklesmekte ve yok olmaktadir. So6zii cdilen ciiruflar, genel-
likle iri ve hafiftir (Resim: 2). Bu dzellik burada son derece kusursuz sayilan
metalurjik bir islemin yapildifini kanitlar. Yiizey arastirmalarinda maden
cliruflanmn yaklagik 16x10x7 cm., 11x9x6 cm., 7x5x4 cm. boyutlarinda ol-
dugu gézlemlenmustir. Bu ciiruflardan secilmis 15 adeti dnce makroskopik
olarak irdelenmigtir.

Alun Tepe cliruflan genellikle iri, mat siyah renkli ve ¢ok gozenekli
olup hafiftir, Ciruflann kirildiklar: zaman i¢ yaptlarinda 0.3-0.2 cm. biiyiik-
ligiinde mat beyaz renkli kalintilarin var oldugn saptanmugiir, Bunlar cev-
herlerin ergitilmesi igin kullamlan ciiruf yapicy silis kokenli katks materyalle-
ridir, Kirilan ctiruflardan toplanan bu materyallerin yapilan x-1511 kinnim
somucu da bunu dogrulamaktadir. X-ray sonucu: Kuars ve ¢ok az feldispat.

Ciirnflarin mineralojik-petrografik determinasyonu: Maden ciirufu. Nu-
munede bol miktarda izlenen kiirescl ve elipsoidal hava bosluklar: vardir.
Ayrica silis minerali, kil minerallcgmesi ve karbonatin birlesiminden olugan
parcalar izlenmigtir, Hamur maddesi ise camsi malzeme, rolyefi yiiksek kris-
tallit ve ¢ok az miktarda opak mineraller saptandi.

Hoyiigiin dogn yamacindan itibaren bati yonii dogrultusundaki genig
bir alandan toplanan ciiruflarin karisintindan olugan drneklerin optik spekt-
rografik yart kantitatif analiz sonucu: CU%0.015 Ni %0.02 Na %0.7 Fe %7
(yaklasik) Si %10'dan biiyiik.

Pb: Goriilmedi (DL: %0.004) Ag: Goriilmedi (DL: %0.001)
Au:  Goriilmedi (DL: %0.004) Zn: Goriilmedi (DL: %0.1)
Sn:  Gorilmedi (DL: %0.004) As: Gorlilmedi (DL: %0.4)

Sb:  Goriiimedi (DL: %0.1)

Avyrica optik spektrografik yar kantitatif analizde yliksek goriilen Fe ve
Si degerleri icin kimyasal analiz yapilmistir. Kimyasal analiz sonucu: Fe
%7.2 5102 % 65.3.

Alun Tepe'deki maden ciliruflarimn irdelenmesi ile burada bilingli ve
kusursuz sayilan bir bakir cevheri metalurjisinin yapildifi belirlenmigtir.
Dolayisiyla Altin Tepe'de metalurji dncesi gok iyi bir cevher hazirlama ya-
pimis olmalidir. Altin Tepe ciiruflarimn azimsanmayacak miktarda ve ge-
nellikle ir1 olmasi, burada yapilan metalurjik prosesin-Liman Tepe (Urla) ile
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Eakla Tepe (Bulgurca K&yii)'de oldugu gibi-potada yapilmadigi hakkindaki
gbriistimiizii kuvvetlendirir. Bunu kanitlayan az sayida ele gegen bazi ciiruf-
larin, diizgiin yiizeyli olmayan 1.7-2 cm. kalinligindaki pigmis toprakla ke-
netli olmasidir. Alun Tepe'de ergitmesi yapilan cevher, siilfirlii bakir cevhe-
ri olmalidir. Siilfiirlii bakir cevherinin metalurjisi i¢in yaklasik 1127°C'lik
1s1ya ulagan ergitme firinlaria gereksinme vardir. Alun Tepe'ye bakir cev-
heri, gliniimiizde ekonomik deferi olmayan, en yakin maden yataklarindan
getirilmis olmalidir (Harita: 2).

Altn Tepe'de bakir ciiruflar ile birlikte ¢ok sayida ¢anak ¢émlek par-
galarina rastlanmaktadir. Yiizey aragtirmalan sirasinda bakir ciiruflan ile
birlikte gézlemlenen seramiklerin Kalkolitik ve Eski Tung Cag I'e ait bulun-
tular oldugu belirlenmigtir. Ancak Eski Tun¢ Cag I'e ait ganak-¢omlek par-
calarinin daha fazla oldufu gézlemlenmigtir (Resim: 3; Cizim: 1). Ayrica
¢ok sik olmamasina karsin sileks aletlere de rastlanmaktadir. Ele gegen si-
leksten yapilmus kesici alet 4x1 cm. boyutlarindadir (Resim: 4; Cizim: 2).

SONUC¢

Alun Tepe Hoyiigi'ndeki bakir cevheri metalurjisine ait ciiruflarin
azimsanmayacak miktarda olmasi, burada muhtemelen Kalkolitik'te baglayan
ve Eski Tung Cafi'nda devam eden yogun bir madencilik etkinlifinin var ol-
dugunu belirler. Ciiruflarin ¢ok yonlii irdelenmesi sonucunda-metalurjistlerin
de onayladig1 gibi-burada siilfiirlii bakir cevheri ergitiimig olmalidir. Aynca
bakir cevheri metalurjisi burada kusursuz sayilan bir diizeye ulagmistir, Bu-
nu Altin Tepe'deki ciiruflarin irdelenmesi belirlemistir. Metalurjik proses si-
rasinda ciiruflara bakir kagcag hi¢ olmamustir. Ciiraf yapicl katk:s maddeleri-
nin bilingli bir gekilde gerektigi miktarda kullanilmig olmasi bunun en tyi
kamtidir.

Buradaki metalurjik proses ergitme firinlarinda yapimms olmalidir,
Ancak bunu Altin Tepe'de yapilacak kazilar belirleyebilir. Altin Tepe'de ka-
zilara baglanacak olursa Kalkolitik'ten itibaren Eski Tung Cagi'nda biiyiik bir
olasihikla yiiksek bir maden endiistrisinin var olduu ortaya ¢ikacaktir.
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Menderes ([zmir) ilgesinin yéresindeki metalurjik kalintilar hakkinda
on bilgiler verip arazi ¢aligmalarimiza katilan Prof.Dr. Hayat Erkanal'a ve
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neralojik-petrografik determinasyoniar: yapan Ziihre Bektur'a, Dr. Nihal Ay-
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KOROZYONA UGRAMIS ESERLERIN RADYOGRAFI
TEKNIGI ILE DEGERLENDIRILMESI

A.Beril TUGRUL *

OZET

Bilindigi tizere, radyografi teknigi uyﬁulamalmr ile eserler tizerinde cok
farklh degerlendirmeler yapilabilmektedir. Bu uygulamalar arasinda malzeme
kalitesint ve durnmunu degerlendirmek iizere korozyon deerlendirilmesine
iligkin uygulamalar da sayilabilir. Bu ¢alismada, toprak altinda kalmig olmak-
tan &tiirli, gevre gartlarindan etkilenmis farkli eserler iizerinde, korozyon de-
gerlendirilmesine iligkin olarak radyografi teknifi ile ¢aligtimig ve degerlen-
dirme i¢in kriter olusturulmasina gidilmgtir. Caligilan eserlerin yogunluklari
ve kahntilarn gdz oniine alinarak X-1i51m1 radyografi teknifi ile caligilmig
eserlerdir, Buluntu elemanlarin malzemeleri farkhl olup, esas itibariyle bronz
ve demirdir. Uzerinde ¢alisilan buluntular, filkemizin farkl bélgelerindeki ka-
zillardan gikartidrrus buluntulardir, Bu kaziar arasinda, lkiztepe Kazisi, Kara-
giindiiz Kazist ve é‘avugtepe Kazis1 sayilabilir. Yapilan galigmada, korozyona
ugranug buluntularin ayrn ayr radyograflarn ¢ekilmis ve bu radyograflar iize-
rinden yapilan Sl¢iimlemelerle korozyon etkilenme mertebeleri ayrr ayr deger-
lendirilmgtir. Sonuclar yiizde etkilenme orami olarak verilmis ve buluntular
izerinde yapilacak konservasyon ¢aligmalarn igin rasyonel veri olusturmasi ve
degerlencﬁrmcsi saglanmigtir,

EVA%{(;ATION OF CORRODED ARTIFACTS BY USING RADIOG-
RAP

ABSTRACT

.. As known that, it can be done different evaluation on the artifacts by
using radiograply. One of them is corrosion evaluation for the purpose of de-

* A Beril TUGRUL, Istanbul Teknik Universitesi Niikleer Enerji Enstitiisii Nitkleer Uypgulamalar Ana-
bilim Dalt Ayaza¥a Kampiisi-80626 Maslak-ISTANBUL - = S =
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terminetion of material quality. In this study, radiography is applied on the arti-
facts which are effected by the environmental effects during the burned period,
and referans criteria are establihed for the evaluation of the artifacts. X-ray ra-
diography is applied on the artifacts due to their density and thickness appropri-
ation. Materials of them are generally bronge and iron and they are belongs to
different excavation sites e.g. lkiztepe, Karagiindiiz and Cavustepe Excavati-
ons. Hence, radiographs are taken for each artifacts and the corrosion effects
are determined by the measurcments {rom the radiographs. Results are given in
the tables and pre-cvalvation can be observed before conservation periods.

GIRIS

Bilindigi iizere, radyografi teknigi uygulamalan ile eski eserler ilizerinde
¢ok farkli degerlendirmeler yapilabilmektedir. Bu uygulamalar arasinda malze-
me kalitesini ve durumunu degerlendirmek tizere korozyon degerlendiriimesine
iligkin uwygulamalar da sayilabilir. Farkli donemlerde agirlikh olarak kullani-
lan malzemeler degisiyor olabilmekle beraber, metal i¢eren bir ¢ok malzeme
icin korozyon dnemii bir problem olusturmaktadir.

Metallerin korozyon egilimleri farkli olabjlmekredir. Ornegin; altin ko-
rozyona en direngli malzeme olarak nitelenirken, demir korozyon direnci agi-
sindan iyi bir malzeme degildir. Bu bakimdan ¢aligilan malzemelerin ve eger
bir alagim ile alisiyorsa, alagimi olugturan elementlerin korozyon egilimleri-
nin bilinmesi 6nem arzetmektedir. Bu ¢aligmada ¢alstifimiz malzeme ele-
mentleri ve korozyona en direngli malzcme olan altinin korozyona egilimine
iligkin bilgiler Tablo: 1'de verilmistir!.

ELEKTROD REAKSIYONU STANDART OKSIDASYON
Potansiyel, E* (V),25°C
Fe=Fe*t*+ 2¢- : 0,440
Sn=Sntt+ 2e- 0,136
Cu=Cu**+ 2¢° -0,337
Ag= Agt+e 0,800
Au= Autt+ 2e 0.854

Tablol: Cahsilan Eserlerin Malzemelerine Iliskin Elektromotiv Kuvvet Serisi

(1) Uhhg, 11, H., 1971, Corrosion and Corrasion Conirol, John Wiley&Sons Inc., New York
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Arkeolojik buluntulardan, bronz ve demir esasl eserlerde korozyon sikca
kargtlagilan bir durnmdur ve mertebesinia rasyonel olarak tayini gerekmekte-
dir. Korozyon tayininin rasyonel olarak yapilmasindan sonra eser iizerinde ya-
pilacak iglemler hakkinda dogru ve yerinde karar verilebilmesi miimkiin ola-
bilmektedir.

Ancak, korozyon degerlendirilmesi igin rasyonel bir kriter bulunmamak-
tadir. Bu ise, her buluntn i¢in miinferit degerlendirme yapilmas: sonncunu orta-
ya ¢ikarmaktadir. Bu ¢aligmada, ayn ayr ¢ekim yapilmakla beraber, radyog-
rafik degerlendirme agisindan bir esas olugturma yoluna gidilmistir. Bu amag-
la da, calisilan eserler, korozyon degerlendirmesi agisindan degerlendirilerek
klasifiye edilmig ve kriter olugturmaya galigilmgtir.

Arkeolojik buluntularin korozyona ugrama mertebelerinin tahribatsiz ola-
rak tayini ise ayn bir 6nem arzetmektedir. Zira, esere zarar verme s6z konusu
olabilir. Bu bakimdan tahribatsiz ve hacimsel bir ybontemle ¢aligilmasi zorun-
Iulugu ortaya ¢ikmaktadrr. Bir bagka deyigle, malzeme i¢ yapisina iligkin tah-
ribatsiz muayene yontemlerinin kullanilmas: gerekli olmaktadir. Bu nedenle de
tahribatstz ve hacimsel bir yntem olan radyografi; arkeolojik buluntularda ko-
rozyon tayini one ¢ikan bir teknik olmaktadur.

YONTEM

Bu ¢aligmada, toprak altinda kalm:g olmaktan &tiirit, ¢cevre gartlarindan
etkilenmig farkls eserler tizerinde, korozyon degetlendirilmesine iligkin olarak
radyografi teknigi ile calipllmugtir. Radyografi; bilindifi iizere, malzcmcye gi-
rici rad asyon ile malzeme i¢ yapisina iligkin gériintii alma teknigidir 2.3,

irici radyasyon olarak farkli tip radyasyonlar kullamlablhr Bu qa11§-
mada, ¢ahigilan eserlerin yogunluklart ve kalinhklan géz ontine alinarak X-
1511 radyografi teknigi ile galigilmast tercih edilmistir. Bir bagka deyisle, ko-
rozyon degerlendirmest yapilacak eserlerin radyografi ¢ekiminde goz Oniine
alinacak kalinttlar, elimizdeki cihazin kapasitesi i¢in 5 cm. ¢elik egdegerinden
disgiik kalinlikta oldufundan X-1gmn: radyografisi ile ¢aligilmgtir.

Caligmada, endiistriyel bir X-151m cihazi kullantlmig olup, degerlendir-
me yapilacak eserlerin hepsi i¢in hassas inceleme yapilabilecek kapasiteye sa-
hip bulunmaktayd:. X- 1gim radyografi cekimlerinde genellikle orta hizlt en-
distriyel radyografi filmi ve baz1 hassas degerlendirmeler igin ise yavag hizh
endiistriyel radyografi filmi kallanilmagtrr.

YAPILAN CALISMALAR
Calismarmuzda, farkli ddnem ve medeniyetlere ait farkls malzemelerden

yapilmig farkl: eserler iizerinde X-151m radyografi cekimleri yapilmugtir. Bu-
luntu elemanlarin malzemeleri ise, esas itibariyle bronz ve demicdir. :

3] Haimshaw, R., 1971, Industrial Radiology Technigues, The Wykeham Technological Series, Lon:
don.
(3) Halmshaw, W.R. 1991, Nondestructive Testing, Edward Amold, London,
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Uzerinde ¢alisilan buluntular, iilkemizin farkln bdigelerinde gikartilnug
buluntulardir. Bu kazilar arasinda, Ikiztepe Kazisi, Karagiindiiz Kazisi ve Ca-
vugtepe Kazisi sayilabilir.
Uzerinde ¢ahsilan eserleri korozyona ugramiglik mertebelerine gore {ic
gruba ayirmak mimkiindlir. S6z konusu {i¢ grup olarak; korozyona az maruz
kalmg buluntular, korozyona ugranng buluntular ve korozyona ¢ok maruz kal-
mg buluntular olarak ayirimlama yapilmigtir. S6z konusu bu ayirimlama, ge-
nel olarak korozyon etkilenme oramina gére yapilmigtr. Sdyle ki; korozyon et-
kilenmesi ortalama olarak %5-10"u agmayan buluntular birinci grup, kerozyon
etkilenmesi ortalama %5-10 ile %33 arasinda olanlar ikinci grup ve korozyon
etkilenmesi ortalama %35'den fazla olan buluntular da Gigiincii grup olarak nite-
lenmigtir.
Ancak, etkilenme oran ile birlikte, malzemenin genel durumu da deger-
lendirilerek, ayrimlama netlestirilmigtir. Ornegin etkilenme ortalama olarak,
limit degerin alunda olmasina kargin malzemede Snemli siircksizlikler olug-
mas! gozleniyorsa, bu takdirde o eserin ayrimlama igindeki yeri yeniden goz-
den gecirilmigtir.
Yukarida belirtilen aymmimiama gergevesinde her ii¢ gruba iligkin drnek-
ler ayr1 ayr1 bu ¢aligma iginde tamtilacaktir.
Birinci gruba iligkin bir 6mek Ikiztepe Kazis1 buluntusu bir firkete géste-
rilebilir®. Sekil: 1'de fotografi goriilen bu firketenin radyografi Sekil: 2'de go-
riilmektedir (Env.No:1/92-64). S6z konusu bu eserin radyograf tizerinden yapi-
lan Slgiimlemelerle tayin edilen etkilenme oran: radyograf % 10'un altinda olup,
Sekil: 2'deki radyograftan da gorildiii gibi iizerinde Snemli bir siireksizligi de
bulunmaktadir. Bu bakimdan birinci grup elemam olarak nitelenmektedir. Rad-
yograf uygulama dozundan hareketle giimiig olabilecegi de diisiiniilen bu bu-

Huntunun, korozyana az ugranug olmasi da bu kanaat dogrular yénde goriil-
mektedir.

H('jlg;iim Yeri [Dig Boyut| I¢ Bcﬂyut| Etkilenme! Ort. EtkilenmeJ Genel Etkilenme
(mmy) (mm) |[Oram Oranit Qram
(%) (%) (%)
Kalin Kol (2.5 23 8.0 8
27 2,5 7.4
Ince Kol |22 2.0 9 8
2,6 24 7.7 7
Boy 66 63 4.5 5

Tablo 2: /92-64 Env. NoJlu Firketenin Radyograf Uzerinden Yapilan Olgiimlerle Tayin Edilen Et--
kilenme Oranlan

(4) Tugrdl, B., BILGI, O,. 1993, Radyografi Teknikleri [le lkiztepe Kazis'92 Metal Buluntulannm Res-
torasyon-Konservasyon Oncesi Degerlendirilimesi, £X. Arkeometri Sonuciars Toplantis:, Kiiltiir Ba-
kanligi, Ankara
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Ikinci gruba giren bir érnek olarak, Ikiztepe Kazis: buluntusu I,1992/56
no.lu bir hanger verilebilir. Bu hangerin fotografi Sekil: 3'te radyografi ise Se-
kil: 4'de gorillmektedir. S6z konusu hangerin radyograf iizerinden yapilan 61-
cimlerle tayin edilen etkilenme oranlart 1sc Tablo: 3'de goriilmektedir. Tablo:
3'den de goriilecedi tizere, bu hangerin korozyondan etkilenme orani %18 olup,
%10 ile %35 arasinda yer almakrtadrr,

i . —
Olgiim Yeri | D1s Boyut | I¢ Boyut|Etkilenme| Ort. Etkilenme/Genel Etkilenme
(mm) (mm) |Oram Oram Orani .
(%) (%) (%)
Govde 24 8.5 31.45 33
34 22 35,3
Bogum 36 24.5 31.9 19
17,3 16,2 52 18
Sap 14.2 12.5 12 13 W
11 94 14,5 J
Boy 262 246 6 6 ' \

Tablo: 3 1/92-56 Env. No.lu. Hangerin Radyograf Uzerinden Yapilan Olgiimlemelerle Tayin
Edilen Etkilenme Qranlari

Yine bu grup i¢ine girdigini diisiindiigiimiiz, ancak ortalama etkilenme
orani gibi goriinen Karagiindiiz buluntusu bir K6-48.92 no.lu opak topuzlu ig-
nenin fotografs Sekil: 5'de ve radyografi Sekil: 6'da gorillmektedir 3 - Radyograf
izerinden yapilan glgiimlemelerle tayin edilen etkilenme oranlari ise Tablo:
4'te goriilmektedir. Burada genel ortalama olarak korozyondan etkilenine orani
govde igin %10 kadar olmasina karsin, Sekil: 8'deki radyografta gériilen
onemli bir ¢atlak bu eseri ikinci grupta nitelememize neden olmustur,

Olgiim Yeri | Dis Boyut | Ig Boyut | Etkilenme | Ortalama Etkilenme

{(mn) 4 {mm) Qram (%) Oran1 (%)
Givde 0 6,0 14
100 904" 6.0, 10
7.0 6.2 11,0

Boy 188 187 0,5 ' 0,5 (

Tablo: 4 K/4892 Nolu. Karagindiz Kazist Buluntusu Opak Topuzlu IZnenin Radyograf
Uzerinden Yapilan Olciimlemelerte Tayin Edilen Korozyon Etkilenme Oranlar

(3 Tugrul, B., Sevin, V. , Bagaran, S., 1996, Radyografi Teknigi ile Karaéiindiiz Kazist Metal Bulun
tularumn Degerkndmlmesx XI. Arkeometri onnglart Toplantise, T.C. Kultur Bakanh§1, Ankara.
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Uglincii gruba giren bir drnek ise Ik1ztepe buluntusu 1-81/56 Env. no.lu
bir kama iizerinde yapilan calismalardir®, Bu kamamn fotografl Sekil: 7'de,
radyograf ise Sekil: 8'de goriilmektedir. Korozyondan etkilenme oranlari ise,
Tablo: 5'te verilmistir. Radyograf ve Tablo: 5'ten de hemen anlasilacagi tizere
bu kama da korozyon etkilenmesi hayli biiyiik olan bir buluntudur. Nitekim,
Tablo: 5'te genel ortalama etkilenme oram yaklasik %62 olarak belirtilmigtir.
Bu nedenle de, bu eser 3. gruba giren, bir bagka deyisle korozyon etkilenmesi
yiiksek buluntular arasinda yer almaktadar.

- e
Olgiim Yeri| D1s Boyut| I¢ Boyut| Etkilenme| Ort. Etkilenmg Genel Etkilenme
(mm) (mm) |Oran Orani Oram
' (%) (%) %)
Govde 32 | 22 31
26 17 35 44
24 12 | 50 62
36 14 61
Ug 25 5 80 80

Tablo: 5 I/§1-56 Env. No.lu. Kamamn Radyograf Uzerinden Yopilan Olgiimiemelerle Tayin
Edilen Etkilenme Oranlar

Bunlardan ayn olarak ¢ahismalanmizda, timiiyle genel bir malzeme et-
kilenmesi goriilen buluntulara rastlanmigtir?, Bu buluntulara bir 6rnek olarak
Cavustepe Kazisi buluntusu bir eser verilebilir. S6z konusu bu buluntunun Se-
kil: 9'da fotografi ve Sekil: 10'da radyografi gériilmektedir. Sekil: 10'daki rad-
yograftan goriildiigii iizere buluntunun tiim malzemesi korozyondan etkilenmig
olup, genel bir malzeme harabiyeti gbriilmektedir.

SONUC

Yapilan ¢aligmada, korozyon degerlendirilmesi, buluntularin ayn ayn
radyograflar gekilerek ve rasyonel kriterler olugturulup, ayirimlanarak yapil-
maya ¢aligtimistir, Bir bagka deyigle, radyograflar {izerinden yapilan 6l¢{im-
lemelerle eserierin korozyondan etkilenme mertebeleri ayri ayr belirlenmigtir.
Belirlenen etkilenme oranlari, etkilenme mertebelerine 111§k1n olarak gelistiri-
len kriterlere gére li¢ grup iginde ayrimlianmgtir.

(6) Tufrul, BS. 1990, An Application of Neutron Radiograhy To Archaelogy, Archaeometry, Vol. 32, No.
1, pp:55-39.

(7) TugrulB., Erzen, A.Bagaran,S., 1994, Radyografi Teknikleri lle Cavugtepe Kazis1 Metal Buluntula-
omin Degerlendirilmesi, X. Arkeometri Sonuglart Toplantisi, T.C. Igulllh‘ Bakanhgi, Ankara.
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Boylelikle, iizerinde resterasyon-konservasyon iglemlerinin yapilmast
diistiniilen bu eserlerin bu iglem &ncesinde tlimiiyle tahribatsiz olarak deger-
lendirilmesi yapulmugtir. Bir baska deyisle, restorasyon-konservasyon galig-
malar1 i¢in tavsiye nitelifinde on bilgi verilmis olmaktadur.

Birinci gruba giren cserler iizerinde restorasyon-konservasyon islemleri
rahathkla yapilabilecektir. Ikinci grup elemanlar fizerine iglemler dzenle ve et-
kilenme bolgeleri ve sahip olduklan siireksizlik yerleri gbz 6niine alinarak ya-
ptlmalidir. Uglincii gruba giren eserler i¢in 6nemli bir temizleme iglemi yapil-
mamali, buna karsin koruyuculuga yénelik iglemler 6zenle tatbik edilmelidir.

Bu ¢aligmayla, radyograflar {izerinden elde edilen sonuglarla eserler iize-
rinde yapilacak iglemlere 11k tutulmustur, Fazla olarak, ¢altymamn yapildi-
§1 déneme iligkin olarak eserlerin durumlarinin belgelenmesi saglannugtir.

TESEKKUR
Bana, bu ¢aligmada tanitilan escrler iizerinde ¢aligma imkani veren Sn.
Prof. Dr. Onder Bilgi, Sn. Prof. Dr.. Veli Sevin, Sn. Prof. Dr. Afif Erzen'e ve

bir kisim ¢aligmada eserlerin tizerinde ¢aligmasi i¢in Snerilerde bulunan Yrd.
Dog¢. Dr. Sait Bagaran'a tegekkiir ederim.
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Sekil 1: Firkete fotograh (Env.No, 1/92-64)

Sekil 2: Firkete radyografi (Env.No. [/92-64)
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$ekil 3: Hanger fotografi (Env.No. 1/92-56)

Sekil 4: Hancer radyograh (Env. No. 1/92-56)
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Sekil 5: Opak topuzlo igne fotografi (Env. No, K6-18.92)

$ekil 6: Opak topuzlu igne radyografl (Env, No. K6-48.92)
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Sekil 9: Cavugtepe bulunfusu fotograf:

Sekil 10: Cavustepe buluntusu radyograf
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BIRECIK BARAJI ESKI TUNC _
MEZARLIGI'NDAN CIKARILAN ISKELETLERIN
PALEOANTROPOLOJIK ANALIZ]

ASEVIME
[ OZER
C.PEHLEVAN
O.ARMAN
AYIGIT
EGULEC

GIRIS

1996 yilinda Gaziantep ilinin Nizip il¢esi ile Birecik arasinda. Birecik
AS. tarafindan yapimina baglamilan Birecik Barajmin gévde dolgusunda kul-
lanilmak lizere kazilan killi toprak igerisinde tesadiifen bir mezarhik alans tespit
edilmistir. Yapilan bagvuru tizerine 1997 yilinda Gaztantep Miizesi Midiiri
Rifat Erge¢ baskanh finda. Arkeolog Kemal Sertok tarafindan gerceklestirilen
kazida tag bloklarin ¢evrelenmesiyle sundik bigiminde olugturulan ve tizerl vi-
ne blok taglarla kapaulan mezarlar ele gegirilng ve bunlar iginden ¢kartian
buluntulara gére MO. 3. bin yilin ilk ¢eyrefine tarihlendirilmigtic'. Mezarlar-
dan son derece zengin cranda toprak ve madeni esyalar, sileks hanger ve bigak-
lar i"}e cam boncuklar ele gecirilmiytir (Kemal Sertok ile vapilan s6z1i gorii-
me)-,

* A SEVIM. AU, Dil ve Turih-Cogralya Fakiiltest, Fizik ve Paleoantropole]i Bolitmii, 06100-Sihhiye/
Ankar. . ) . ..
LOZER, AU, Dil ve Tanh-Cografys Fakiillesi, Fizik ve Paleosniropoloji Balimii. 061C0-Sibhiye/
Ankar. .
E:.PEHELEVAN. AU B ve Tunile-Cogralvae Fakiilwsi, Fizik ve Patevantuopuloji Balimd, 06100.
Sihhuve/Ankara, . ) o . )
L ARMAN, A UL Dil ve Tarth-Cogralva Fukiillesi, Fizik ve Paleoantropoloji Balimi, 06 100-Sihhive/
Ankar. . ) .
AYIGIT. AU, Dil ve Tarih-Cogralya Fakiliesi, Fizik ve Palecantropoleji Balimil, 06]100-Shhye/
Ankara, . . . . .
Prof.Dr. E. GULEC, a.U. Dil ve Tarih-Co@ralya Fakalesi. Fizik ve Palcountropolodi Bilumil 06 1€)-
Sithlive/Ankara. . ) ) ) o
(1} Bizlere Birecik Baraj Eski Tung Mezarhigin'dun gikardan isketetlers galisma Gorsatng verdikler: iin
Gazianiep Muzesi Midirii Rufit Ergee ve Arkeolog Kenal Sertok’a [L‘?L‘kkfl{' ederiy, o
(2) Bu culiging Bireeik iskeletleri tzermde yapilan itk gozlemler alup. duba detayl bilgiler kuz bitimin.
de aragtueinn yvapacag yaynda yer alacakr,




1997 yilinda agilan 226 mezardan sadece 50'sinden (bunlarn biiyik bir
kKismminda da sadece bir ki kiigiik parga olarak) insan iskeleune ait kemiklere
rasthannustir. Elimize gegen ve inceleme materyalimizi olusturan iskeletler ise
toplam ?7 mezardan bubunmugtur. Iskeletlerin biiyiik or dll(ld yagmur-kar sulan
ve Firat Nehri'nin tagmasi nedenlyle tahrip aldugu samlmaktadir. Bireyler ¢o-
gunlukla mezarlara belirli bir pozisyonda vaunimanug olup bazen ek olarak
hoker vaZiyette, bazen de bir ya da birden ¢ok birey olarak dzellikle mezarin
doffu duvarinin hemen dibine (40-50 cm, lik bir alana) birakilnugtir.

MATERYAL VE METOT

{skeletler, A.U. Dil ve Tarih-Cografya Fakiiltesi Enver Yasar Bostanc
ve Refakat Ciner Laboratuvanna getirilmis ve burada biliyidk bir titzlik-
leacmizlik onanm ve ayrdetme iglemlerine tubi tutulmustur’, Ancak, kemik-
lerin bir ¢ofunun topragin yapist ve baska nedenlerden dolayr agin derecede
talirip olmasi sebebivle cinsiyet ve vas tayinlert miimkiin olmavnustr. Yaglan-
dirmada i1se dncelikle ¢ocuk ve erigkin olarak bir aynm vapilnus ve daha son-
ra eriskinter kendi aralarinda geng eriskin (18-23 yas), orla ui§kin (25-45
yas) ve yash (45 yag tizert) olarak ded ulcndmlmnsm (Ubelaker. 1994: Work-

shop of European An[thp0|0}:1‘~.[ 1980); Finnegan, 1978).

BULGULAR VE DEGERLENDIRME
Paleodemogratik Analiz

Birecik Baraji Eski Tung Mezarlifi'ndan ¢ikarilan bireyler toplu olarak
degerlendirildiginde ¢oguniugu er keklerin olusturdugu belirlenmigtir. Bebek
ve ¢ocuk oranlarinin oldukga diisiik elmasina neden Oldldk bu bltcyleun ke-
miklennin dogal whribata son dcrecc elverighi olmast gosterilebilir. Yaglar
belirlenebilen eriskin bireylerin genellikle orta erigkin grupta yani 25-45 yas
aralifinda bulundugu tespit edilmistir (Tablo: 1 ; Gratik: 1).

Mezar No [Cocuk | Geng Erigkin| Kadin| Erkek| Belirsiz | Toplam
BTM'97 M 6 i . R 1 (Erigkiny] 2|
BTM97 M 7 SN A N W D N
BTMOTM 17 | | [ 2
BTMO7M18 | 1 I
BTMOTM32 | | [
BTM'97 M 37 17 1
BTM97 M 38 i 1
BTM97 M 44 1 1
[BTMY7 M 49_ | !

Tablo 1: 1997 Y1l Birecik Baray Exki Tung Mezarhi Kazsondan Cikarlon Bmyhrm Demopris-
{ik Dugslum,

) Iskedetlenin lohorawvar abiginalanndaki yardunlinndan dolayr Paleoantropoioji Anatatim Dali 4. Si-
aif dgrencilerine segekkir ederiz.
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s loeg Mezarhin Kaesatndan Crsarslan Birey lesos Deetagialik Dagalaee

BRTMJ7 M 53 B T * o
BTM'07 M 57 o | _ r D
BTM'97 M 82 _ I S S S DL
BTM'97 M §3 o | 1o
BTM'U7 M R6 b o |j(Erisking) 12
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BTMOYT M 1(2 I P LCrigkiny D[
BTM'97 M 127 _ Y S SEUR ) SR
BITMYTM 128 S A & S
BTMY7M 30 T T N L. Lbibriskin (4
BTM'YZ M 136 12 ] ;
BTM97 M 137 S 1 (Eriskin) [ 1|
BTMO7 M 143 | 2 40w 0 B
BTMY7 M 144 N L (Brigking j2
BIM97 M 145 1 ! | 1 IRE
BTM'O7 M 146 I I j | Py
BTM'97 M 180 . i E ' K
BTM'97 M 188 R | (Frisking |1
BTMOTM20] 1 _ i
BTMG7 M 207 - 1. | |
BTM97 M 208 ] 1 i
BTM'$7 M 220 | | _ 2 | 4 [
TOPLAM 9 3 12 13 23 Yoz
(%14.52) | (% 4840 1% 19.35) | (%24.19) [1%37.10) |



Puatolofik Budenlar

Daha once de beliruldid@i gibi materyalimizi olusturan iskeletlerin biivik
oranda tahrip olmasi ve ele s_egnllen keriklerin de Olduk(,d vipranmig bulun-
miast nedenivie olast patolojiler gdzlenememiytir. Incelenebilen kemikler ara-
simda l'ellt.ihlxle vash bireyvlerin bel ve st unm]!anudu elinliik yvasamdaki fi-
ziksel strese bagh olarak ortava grkan osteofit ve schmorllara. ayrica enteksi-
yonal rahatsiziklary bagh olarak geligen doku bozukluluklarma rastlanmistr
(Resim: 1.

Birecik Bargr Eski Tung Mezarh@yndan ¢ikanilan iskeletlerde, premor-
tem olurak ve msanlar tarafindan vapildhgl anlasilan son derece belirgin kesik
izleri tespit ediimiytir. Bu izlere toplam 62 birevin 13'tinde (9% 20.97) rastlan-
migtr. Ancak. mezarfardan grkartlan buluntularm ¢ofunun sadece birkag par-
cu kemikten olugmasy bu oramn ¢ok daha da artableceFini gostermektedir. La-
boratuvarda yaprlan incelemelerde kemiklerinde kesik izlerine rastlandan bi-
reylerin herhangt hir cinsiver yu da vay erubunda yogunlagmadigi, a\'nm he-
men bemen tiim kemiklerde bu izlerin nlduﬂu dit bdn]u‘nmmm (Resin: 2, 3. 4,
5,6, .

Eski toplumitarda 814 bedenlerde gergeklegtirilen kesme iglemlert ¢esitli
amaglar dofruitusunda yaptabilmektedir, Materyalsmizdekiizlerin asagida be-
lirtilen ki nedendL N birme ait elabilecegini dll\lli'lﬂ'lt‘kt&\rl,{ simii 11{11@11 ve ka-
nibalizm.

Anadolu'da iskelet serileri dzerinde Cayinii Neolitik bireylerinde goriilen
kafatas: killtinden sonra ilk kez bir iskelet serisinde rastlanan bu kesik izleri:
vanma izlerinin olmamas nedenivle gdmii ritiielini, kemik 1li8inin ¢ikanlmasi-
na yonelik Kimklar ve izlerin varb2i giby nedenlerden doluvi da kanibalizmi ak-
la genrmektedir. Son derece dzel ve Karmagik bu durumun agikli@a kavustu-
rulmasi igin bu konuda uzmanlagnuy dunvdmn dnde gelen bilim addlnia:l\rhl
irtibatiar kurulmus ve gerekli gahxmala: baglanlnusor. Kesin ve detayle so-
nuglar daha sonraki gdllwmlm mzda sunulacukur.
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KARAGUNDUZ KAZISINDAN CIKARILAN
ISKELETLERIN PALEOANTROPOLOJIK ANALIZI

1.O07ER*

A SEVIM
C.PEHLEVAN
O.ARMAN
P.GOZLUK
EGULE(

GIRIS

Karagiindiiz, Van il merkezinin 35 km. kuzeydogusunda, Van Merkez il-
ce, Ercek Bucagi'na bagl: bir kéydiir. 1890 rakimli ve sulart Van Gélii gibi so-
dali olan Er¢ek Goli'niin kuzeydogu kuyilarindaki ayni adli hoyiigiin iizerinde
kurulmug olan kéy, son birkag yildir hizla yiikselen gél sulan nedeniyle tama-
muyla terkedilmistir (Sevin, 1995:331).

Karagiindiiz Kazsi, 1992 yiinda Van Miize Miidiirliigii ve Istanbul Uni-
versitesi Edebiyat Fakiiltest Van Bélgesi Tarih ve Arkeoloji Arastirma Merke-
zi Mudmlugu nce Prof. Dr. Veli Sevin bagkanhinda ortaklaga olarak baglatl-
mgtirl. Kazilar, 1956 yilinda C. A. Burney tarafindan bulunan ve Tlk Tung
(Cagi'ndan beri yerlesilmis 75x50 m. boyutlanindaki Ortagag'a tarihlendirilen
bir hoyiikte gerceklestirilmektedir (Sevin, 1995:332).

# i\l\%\%&ﬁ/ﬁ 0. Dil ve Tarih-Cografya Fakiillesi, Fizik ve Paleoantropoloji Bslimi, 06100-Sihhive/
ﬁ\\\?i{&hﬂ A, Dil ve Tarih-Cegraf'ya Fakiittesi, Fizik ve Paleoantropoloji Bolimii, 06 100-Sihhiye/
C.PEHLEVAN, A.U. Dil ve Tarih-Cografya Fakiiltesi, Fizik ve Paleoantropoloji Baltimi, 06100-
Sihhiye/ ANKARA

g NA%E}I{.N AL Dil ve Tarih-Cografya Faklltesi, Fizik ve Paleoantropoloji Balimi, 06100-Sihhive/

P. GOZLUK. A.U, Dil ve Tarih-Cogralya Fakiiltesi, Fizik ve Palevantropoleji Bolumii, 06100:
Sihhive/ ANKARA

E. GULEC, AU Dil ve Tanh-Cogralya Fakilltesi, Fizik ve Palecantropoloji Béliimii, 06100-$1kliye/
ANKARA

{1} Kaz1 ve iskeletler c111§ma agamasinda gerekli izin ve yardunlan saglayan kazt heyeline, Kazy B'l$
kan Prof. Dr. Veli Sevin'in gahsinda tegekkiir ederiz.
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Basit toprak gomii tiirlindeki mezarlara cesetler, baglarn batiya gelecek
sekilde, dogu-bat yoniinde sirt {istli ve eller karin tizerinde kavugturulmus du-
rumda yerlestirilmis, baz1 erigskinler ve daha ¢ok da gocuklann, tung yiziik,
bileczik ya da cam boncuklu kolyelerle goémiildiigi belirlenmigtir (Sevin,
1996:339-340).

MATERYAL ve METOD

Bir kaz1 yerinden ele gegirilen iskeletlerin incelenmesiyle yére halkina
iligkin paleodemografik, morfolojik ve paleopatolojik bilgiler elde edilmekte-
dir. Incelenen materyal Van/Karagiindiiz’deki 318 mezardan ele gecirilen 352
bireye ait iskeletten olugmaktadir. Iskeletlerin gerekli temizlik ve onarim ig-
lemlerinden sonra deferlendirme agamasina gecilmistir?. Bireylerin ilk dnce
bebek (0-2.5 yag), ¢ocuk (2.5-18 yag), kadin ve erkek olarak simiflandirilmala-
11 yapildiktan sonra, en son geligmelere gore olusturulan uygun yontemler se-
gilerek yag tayinleri yapilmigtir. Bebek, ¢ocuk ve geng erigkinlerde dental,
epifizyal ve uzun kemiklerden yapilan yaglandumalar kullanilirken, erigkin
birgylerde clavicula, spongiosa, dental aginma, sutural, simfizyal ve kompleks
yaglandimalar uygulanmustir. Yaglandirma yapilamayan erigskin bireyler ise
geng erigkin (18-25 yag), orta erigkin (25-45 yag) ve yagh (45 yag {izeri) ola-
rak 3 grupta deferlendirilmeye cahgilmigtr (Ubelaker, 1994; Workshop of
European Anthropologist, 1980; Finnegan, 1978). ;

BULGULAR VE DEGERLENDIRME
Paleodemografik Analiz

Karagiindiiz'den ¢ikarlan iskeletlerin demografik dagilimlan Tablo 1'de
verilimektedir. Buna gore 352 adet iskeletin 240h fetus, bebek ve cocuk
(%68.18), 49'u kadin (%13.92) ve 63l erkek (% 17.90) bireylerden olusmakta-
dur (Grafik: 1).

N %o
Fetus 16 _ 454
Bebek 117 33.24
Cocuk 107 30.40
Kadin 49 13.92
“Erkek | 63 | 1790 |
| Toplam 352 100.00

Tablo L:Karagiindiiz Bireylerinin Demografik Daghim

(2} Caligmarun_laboratuvar agamasinda bizlere yardimer olan Ggrencimiz Aysen Agikkol ve Fatma Se-
zen 1le grafik ve tablolarm hazilanmas: sirasinda yardinlanm esirgemeyen Arag.Gor. Mehmet Sa-
gir'a tegekkiir ederiz.
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Felus Bebek Conuk Kadin Erikek

Gralik: Karagiindiiz Bireylerinin Demografik Dagihm Grafigi

Yag Dagilimlary |
A)Bebek ve Cocuk Olitmleri

Bir toplumun en iyi saglik gdstergelerinden birisi olan bebek ve gocuk
6liimleri, prehistorik toplumlarda genellikle ¢ok yiksek oranda g@riilmektedir.
Daha ¢ok kiictik ¢ocuklarda goriilen ve "yetersiz beslenme" ya da "protein
enerji vetmezligi" olarak agiklanan durum, ¢ogunlukla az gelismis iilkelerde
goriilmekte ve niifus artrs hizina da bagl olarak gocuklarda liimliiliik (morta-
lite) ve hastalik (morbidite) oranlar yiiksek bulunmaktadir. Bu gibi toplumlar-
da, kirsal bolgelere dogru gidildikge 6liim ve hastalik oranlarinda biiyiik bir ar-
tig gozlenirken, baz kdy topluluklar, niifus yapis1 agisindan prehistorik toplu-
luklara bityiik bir benzerlik gostermektedir (Angel 1969: 427).

Karagiindiiz toplumunun 0-18 yaglar1 arasinda yer alan ¢ocuklarin yas
araliklarina gore, birey sayilan ve 6liim yiizdeleri hesaplanmistir. Buna gore,
birerll yas arahklari seklinde olugturulan Tablo 1'deki dagilimda fetal evre ve
0-5 yas arasindaki bebek dlitmleri toplum genelinde ¢ok yiiksek bulunmugtur:
Dogum oncesi, dogum ve dogumu izleyen ilk ti¢ yil igerisindeki bebek &liim
oranlar: tiim g¢ocuklarim % 56.04'tnii olugturmaktadir. Karagiindiiz ¢ocuklarin-
da 2 yasindan sonraki ¢liimlerde ise en yiiksek Oliimler 4-3 yag arasinda goriil-
mektedir, Ileriki yaslarda kismen azalan dliimler 7-8 yag grubunda yine bir ar-
ng gostermekte, daha sonraki yas gruplarinda i 1se 6lim ylizdeleri azalarak de-
vam etmektedir (Table: 2; Grafik: 2).

Diger toplumlarda gériild{igii gibi Karagiindiiz bebeklerinin ¢liim oram-
nin yiiksek olmasi, gencl olarak bebek ve cocuk bireylerdeki yetersiz ve kotii
beslenmenin yani sira, enfeksiyonal hastaliklarin etkili olmasina baglanabilir.
Ayrica, bebeklerin anne siitinden kesildikten sonraki asamada ek gidalan al-
maya baglamasiyla hijyenik kogullarin olmamas: ve diizensiz beslenime, baz
hastaliklara davetiye ¢ikararak dliimlere neden olabilecek difer bir etkendir,
Karagiindiiz toplumunda bebeklik ¢agini atlatan bireylerin yagama gansi gide-
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rek artmaktadir. Incelenen diger eski Anadolu toplumlarinda da 0-5 yas arasin-
daki ¢ocuklarda sikga rastlanan cribra orbitalia ve porotic hyperostosis gibi lez-
yonlar Karagiindtiz'de de bu yaglarda yogun olarak gdzlenmigtir.

Yas Gruplan N % Toplam N Toplam %
Fetus 16 6.90 16 6.90
0-0.8 59 2543 75 32.33
1-1.9 39 16.81 114 4914
2-2.9 16 6.90 130 56.04
3-3.9 10 4.31 140 £0.35
4-4.9 25 10.78 165 71.13
5-5.9 13 560 178 76.73
6-6.9 5 2.5% 184 79.32
7-7.9 11 4.74 195 84.06
8-8.9 6 2.59 201 86.65
9-9.9 6 2.59 207 B89.24

10-10.9 S] 2.59 213 91.83
11-11.9 5 2.15 218 93.98
12-12.9 4 1.72 222 85.70
13-13.9 1 0.43 223 96.13
14-14.9 2 (.86 225 ©6.99
15-15.9 2 0.86 227 97.85
16-16.9 2 0.86 229 98.71
17-17.9 3 1.29 232 100.00
232 100.00

Tablo 2: Karagiindliz Cocuklarinn Rirerli Yag Gruplanina Gére Dagilimlan

60 . Lo ————
50
40
= 30
20
10

[ t ———— - - T —

s o @& @ @ 6 6 o o9 @ g & o a9 6 S ;D o;

e T e ¥ owo @ n oo g o - N 9 F 0 0 M~

C - & M <+ o ©® ~ d o T T T T Y T T 7

. NP Y W W~

L = S e

Yas Gruplan

Grafik 2: Karagiindtiz Cocuklarinin Birerli Yag Gruplarina Gore Dagilun Grafigi
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Bebek ve ¢ocuklarin oliim oranlarimin daha belirgin olarak gézlenmesi
amactyla yapilan beserll yas arahiina gore dagilim tablosunda ise tiim bebek
ve ¢ocuklann %71.12'sinin bes yagina gelmeden &ldiigit daha belirgin olarak
gériilmektedir (Tablo: 3; Grafik: 3).

Yag Gruplan N % Toplam N Toplam %
0-49 165 71.12 165 71.12
5-9.9 42 18.10 207 89.22
10-14.9 18 7.76 225 96,98
16-17.9 [ 3.02 232 100.00
232 100.00

Tablo 3: Karagiiniidiz Cocuklanmn Begerli Yag Gruplarma Gére Dagilimiar:

0+—-- —--- f f f
G-4.9 5-9.9 10-14.9 15-17.9
Yas Gruplan

Grafik 3: Karagiindiz Cocuklarinm Begerli Yas Gruplarina Gére Dagilim Grafigi

Karagiindiiz bebek ve gocuk sliimlerinin diger Anadoelu toplumlariyla
kargilagtinlmast sonucunda, bu toplumun konumu daha iyi anlagiiabilecektir.
Bu amagla, ¢esitli aragtiricilar tarafindan daha dnce galigilan eski Anadolu
toplumlarinda bebek ve gocuk &liim oranlan derlenerek bir tablo haline getiril-
mistir, Karagiindiiz toplumu bebek ve gocuk bireylcrinin 6lim oram ise
%63.18 ile hem giiniimiize gore, hem de kendi donemindeki Anadolu populas-
yonlari igerisinde oldukga yiiksek bir oran olarak bulunmugtur. Oliim oranlari-
nin bu derecede yiiksek olmast yukarida saydifimuz nedenlere baglanabilir.
Ayrica Karagiindliz kazismn halen devam ettirilmesi de bu oranlarda degis-
melere yol agabilecektir (Tablo: 4).
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Toplumlar Dédnem 0-5| 5-10| 10-15| 15-20 0-20| Toplam N (%)
Catalhdyik Neolitik 32 24 16 20 92 216| 4260
Caydnil Neolitik 187 557 | 33.50
Agtkly Hoyilk Neolitik 8 1 9 40.90
Farkli alanlar Kalkoditik-

{Senylirek 1951} | Bakir 28 76] 3684
Senyirek 1951 Kalk-Bak. 45 1041 2423
Krogman 1937 Kalk-Bak. 21 58| 36.20
kiztepe Bronz 123.85| 88.55 51| 47.221 31062 659 4714
Karatas Bronz 341 66 60 467 BO7| 52.10
Kalinkaya Bronz 26 6 4 36 a0) 4000
Dedgirmentepe Demir 2 2 4 - -
Bogazkiy Roma 72 199 36.18
Degirmentepe Ontagad 21 481 4325
Arslantepe Ontacad 1 5 2 39 20.50
Topakli Ortagag as] 27} 23 o] 1384| 51,80
Dikaya Onagag 2] 37| 5945
lznik Ortacad 17 [} 7 5 114} 30.70
Tepecik Qrtacad 141 44 26 34 806 30,39
Karagiindiiz Ortagal) 165 42 18 7 240 352| 68.18
Klazomenai MO.7-4 yy 34 5 2 3 44 111] 3064

Tablo 4: Eski Anadolu Teplutnlannda Bebek ve Cocuklarda Olim Oranlars

B) Eriskinlerin Oliim Oranlar:

Karagiindiiz toplumunun 31.82'sini olugturan erigkinlerin de kendi igeri-
sinde begerli yag gruplarina gore dagilimlan yapilmistir. Bu dagilunlardan
elde edilen sonuglara gére kadinlarda en yogun dliimler 40-45 yas grubunda
erkeklerde ise 45-50 yag grubunda yogunlagmakla beraber genelde esit bir da-
f1lim goézlenmistir (Tablo: 5; Grafik: 4).

| Kadin Erkek Toptam
Yag Gruplan| N % N % N %
18-19.8; 2 5.88 - - 2 2.74
20-249| 3 8.82 3 7.89 o 8.22
25-298| 3 8.82 1 2.56 4 5.48
30-349| 4 11.77 5 12.82 9 12.33
35-39.8| 4 11.77 2 5.13 6 8.22
’__ 40-449| 5 14.71 1 2.56 2 8.22
45-499| 4 177 S 2308 | 13 1 17.80
50-549| 1 2.94 4 10.26 5 6.85
556-59.9] 3 8.82 4 10.26 7 9.58
60-64.9] 3 8.82 4 10.26 7 9.59
65-69.8] 2 5.88 3 7698 5 6.85
70-749] - - 3 769 3 4.1
34 |100.00] 39 !100.00] 73 |/100.00

Tablo 5: Karagiindiz Toplumu Erigkinlerinin Yag Dagalimi
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Grafik 4: Karaglindiiz Toplumu Erigkinlerinin Yag Dagihm Grafigi

Yaglan belirlenebilen tiim toplum bireylerinin katilarak yapildi§: yas or-
talamasinda 13.515+ 19.42'lik bir ortalama bulunmugtur. Bu toplumun erigkin
kadinlarinda 40.847+ 14.57 olarak goriilen ortalama yagsam uzunlufu erkekler-
de 48.682+14.56'ya kadar yitkselmektedir. Sadece erigkinlerin degerlendirildi-
g yagam sirelerinde ise bu ortalama 45.033+14.99'a kadar yukselmigtir (Tab-

lo: 6).

| Toplumun Genel Yag Ortalamas: (Bebek+Cocuok+Erigkin)

13.515419.42

Kadinlarin Yag ortalamas 40.847+14.57
Erkeklerin Yag Ortalamasi 48.682+14.56
I_Eri§15ir_1lerin Genel Yag Ortalamasi (Erkek+Kadin) 45.033£14.99

Tablo 6; Karaglindiiz Bireylerinde Ortalama Yagam Uzunluu

Genel olarak, yag araliklarna dabil edilebilen tiim bireylerin de katila-
rak; geng eriskin, orta erigkin ve yasli olarak degerlendirildigi Tablo 7'de, yi-
ne beklendigi iizere kadinlardaki en yogun birikmenin orta yag grubunda (25-
45 yag) oldugu, buna karsihk erkeklerde ise tliimlerin biiyiik oranda yaglt (45
iizeri) grupta oldugu gézlenmistir (Tablo: 7; Grafik: 5).

Yag Gruplari Kadin Erkek | Toplam /_—I
Geng Erigkin (18-25 yag) ) 6 _}‘ 3 ] 9

Orta Erigkin {25-43 yag) 23 25 | 48

Yagh (45 vag iizeri) 20 35 | 55

Tablo 7: Karagandiiz Bireylerinin Yag Gruplarina Gére Dagilimg
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Grafik 3: Karagiindiiz Toplumu Erigkinlerinin Yag Gruplanna Gore Dagilim Giafigs

Erigkinlerin genel yagam ortalamalar1 Karagiindiiz'c ¢ok yakm bir alan-
da yer alan ve aym doneme tarihlendirilen Dilkaya populasyonu bireylerinin
yas ortalamasina oldukga yakin gikarken, Sardis hari¢ difer Ortagag toplumia-
rindan ise yiiksek ¢tknugtir (Tablo: 8).

Toplumlar Doénem Aragtinci N| Ort. Yas
Okizini | Neolitik Senyiirek 1951 1 23.50
Catalhdylk Neolitik Angel 1971 218 31.50
Cayoni Nealitik Qzbek 1989 372 29.50
Asikh Hoyik Neolitik Qzbek 1992 14 34.40
Alacahdyiik Kalkolitik Kansu-Tunakan 1946 2 30.00
Blylk Galliicek Kalkolitik Senylrek 1850 1] - 30.00
Seyhhdydk Kalkolitik Senylirek 1951 1 20.00
Alacahdyik Mizest | Kalkolitik Senyirek 1951 1 25.00
Farkh alanlar Kalkolitik Senylrek 1851 1 a0 32.50
Farkh alanlar Kalk-Bak:r Senyiirek 1951 57 32.80
Aligar Tung Krogman 1937 4 2465
Alacahdyik Tung Tunakan 1965 2 33.75
Alacahéylk Tung Senyiirek 1850 1 17.00
Alacahbéyik Tung Kansu-Tunakan 1946 2 31.25
Magathéy(k Tung Senytirek 1946 4 15,50
Karaoglan Tung Tunakan-Kansu 1848 1 2250
Muskebi Tung Ciner 1966 3 40.80
lica-Ayas Tung Ciner 1969 2 17.00
Acemhdyik Tung iner 1965 1 23.50
Babakoy Tung Angel 1939 1 50.00
Karatag Tung Angel 1986 356 31.30
Kahnkaya Tung Angel 1986 54 31.87
ikiztepe Tung Backofen 1987 396 41.00
Gordion Tung Angel 1986 28 35.00
Troy 1-5 Tung Angel 1984 6 28.75
Troy 6-8 Tung Angel 1986 16 32.00
Polath Héylk Tung Senylrek 19519 2 22.00
Urariu Mezarlan Gemir Ciner 1965 2]  50.00
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Karahdyik Demir Senyiirek 1549 2 40.00
Yazlikaya BDemir | Kansu-Tunakan 1947 1 32.50
Karaeglan | Demir Kansu-Tunakan 1948 2 38,75
Degirmentepe Demir Ozbek 1985 5 32.00
Bodrum-Dirmil Hellenistik Tunakan 1964 2 48.75
Troy S Hellenisiik Angel 1986 6 44.80
Klazomenai-Y.tepe | Hellenistik GE?E-& 1985 " 18] 34.00
Klazgmenai-Akpinar | Hellenistik Gozlik 1998 37 37.22
Bofazkdy Roma Witwer Backofen 1986 127 33.00
| Cemberiitag Roma Ciner 1875 8 35.00
Ayatekla Kilisesi Roma Ciner 1964 1 16.50
Sardes Ortagad Bostanc) 1867 3 51.80
| Degirmentepe Ortacag Ozbek 1985 27 34.40
Bevkoy Ortagad Alpagut 1985 1 32.80
Topakl Ortacag | Gileg 1987 _ 87 32.80
K. Mustafa Pasa Ortagag  Ciner 1971 1 45.00
Dilkaya Ortacag Glileg 1985 21 44 50
Korkuteli Ortacag Kansu-Ciner 1968 1 26.50
iznik Ortacag Erdal 1982 86 38.20
 Tepecik | Ortagag Sevim 1993 443 41.43
Karagiindiiz Ortacag 1998 73 45.03
Panaziepe islam Giileg 1989 28 38.60
Tirkiye Barok 19. yuzyil Angel 1975 55 31.30
Asvankaie 19. ylzyil Arman 1891 21 36.00
Nikolacs 20. yizy Erdal 1997 19 40.61
Tlrkiye 1990 Genel Nifus Sayimi 56.473.000 65.00

Tablo 8: Eski Anadole Toplum!larinda Erigkin Yag Ontalamatan
Boy Uzunlugu

Karagiindiiz Hoyiigi erigkin bireylerinin uzun kemiklerinin maksimun
boylan dlgiildiikten sonra, Anadolu serilerinde en ¢ok kullanilan iki aragtirma-
cmun belirledigi formiillere gdre boy uzunluklarr hesaplanmustir. Buna gore
Pearson formiiliiyle hesaplanan boy uzunlugu erkeklerde 164.52444.05 cm. ile
kadinlarda bulunan 150.517+4.17 cm.lik boy &lgiistinden olduk¢a uzun bulu-
nurken, Trotter-Gleser'e gére hesaplanan boy vzunluklar: bir miktar daha yiik-
sek olarak erkeklerde 168.488+4.72 cm., kadinlarda ise 153.749+4.62 cm. ola-
rak ¢ikmugtir. Sagir tarafindan 1995 yilinda gelistirilen ve Anadolu populas-
yonlar iizerindeki ilk ve tek boy hesaplama formiillerine gére hesaplanan boy
nzunluklarninda ise Klazomenai erkekleri 165.322+4.00 c¢m., kadinlan
147.346+5.34 cm.lik ortalamalar vermistir. Bu ortalamalardan anlagilacag:
iizere Martin'in siniflanmasina gére Karagiindiiz erkeklen orta ve {istii, kadin-
lar1 ise kiiciik ve orta alfi grupta ver alnustir (Tablo: 9; Grafik: 6).

|__Kadm | Etkek
Aragtirmacilar . N Ortalama N Ortalama
Pearson 30 150.51744.17 45 164.524+4.05
Trotter-Gleser 41 153.749+4.62 47 168.488+4.72
Sagr | 40 147.346+5.34 46 163.322+4.00

Tablo 9: Karagiindiiz Bireylerinin Genel Boy Dagilimu
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Pearson

Trotter-Gleser

Sagw

Aragtirmalar

Grafik 6; Karagiindiz Bircylerinin Boy Dagilim Grafigi

| M Erkek .,
|eaKadn]

Karagiindiiz Hoyiikten gikarilan erigkin iskeletlerine ait boy uzunluklari-
nin Pearson formiiliine gre hesaplanan eski Anadolu bireyleriyle kargilagtir-
malari yaptlmgtir, Buna gore Karagiindiiz erkekleri Klazomenai/Akpinar
(Hellenistik) ve Panaztepe (Isiam) iskeletieriyle cok yakin ortalamalar vermis-
tir. Kadinlar ise Seyhhoyilk (Kalkolitik) ve Klazomenai/Yildiztepe (Hellenis-
tik) iskeletlerine benzer degerler vermistir, Karagiindiiz'de erkcklerin ortalama-
s1 kend: donemlerine ait Dilkaya erkeklerinden biraz yilksek, kadinlarndan ise
yaklagik 3 cm. diigiik ¢ikmugtr (Tablo: 10).

_ Kadinlar | Erkelder |

BuluntuYeri  _ |Dénemi Arastirici _|._nl Ost. | n| Ort. |
Kumtepe Kalkolitik enyirek 1949 2| 153.82| -] 180.50
| Bayok Gallicek | Kalkolitik 'Seny(irek 1950 - -1 1] 163,80
Seyhoyilk Kalkolitik Tunakan 1951 3] 148.11] 2[164.50
Seyhoydk Kalkolitik enylrek 1955 3! 150.64) 2; 163.48
Alacahéyik | Eski Tung Tunakan 1965 11 160.89] 1| 174.809
Evdi Tepesi MO, 3-2. Bin Giner 1964 1; 158.44} -] 163.08
Ahlathbei MQ. 3. Bin Kansu 1939 1! 163.20) 2, 18525
Acemhdylik MO. 2. Bin | Ciner 1965 1] 156.13] - -
Tiikitepe Tung Cag Kansu, Unsal 1952 1] 161.98| - -
Alacahiiyiik Tune Cade Kansu, Tunakan 1946 - - 2] 152.40
Kusura Hitit Kansu 1939 1] 160.30| 1] 168.80
Alacahdyidk Hitit _JKansu 1937 - -1 2] 153.25
Mskebi Miken Ciner 1966 2] 156.02| 1]161.22
Karaodlan Frig Kansu, Tunakan 1948 | 1] 16395| - -
| Dirmit Miken | Tunakan 1964 1] 181.52] 1] 172.56
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Altintepe Urartu Ciner 1965 111583711 11 173.81)
Klazomenai-Yidiztepe | MO. 6-5. Yizyl | Gleg 1882 3:150.80] 6| 161.20
Klazomenai-Akpinar MO. 7-4. Ylzyll | Gézlik 1998 5| 160.45( 10| 164.15
Gemberlitas Roma Ciner 1975 1] 158.39| - -
Korkuteli Bizans Kansu, Giner 1968 - - 11170.23
Kocarnustafa Paga Bizans Ciner 1871 1] 149.70] 1] 163.84
Yanmburgaz Bizans Ciner 1674 11 161.03] - -
Topakh Bizans Coskun 1988 33| 154.03]| 38| 165.55
Ayatekla Bizans Giner 1964 - -1 11167.48
Beykiy Bizans Ajpagut 1985 1] 154,14 - -
iznik Geg Bizans Ozbek 1984 - -[35{ 167.40
Dilkaya Crtacaj Gileg 1989 34| 153.04141( 1563.89
Karagundiiz Ortagag 1998 39; 150.52| 45| 164.52
Panaztepe Islam Gijlec 1989 21] 186.53| 17| 164.58
Aziz Nikolaos 20. yuzy Erdal 1997 111 151.70] 10} 165.50

Tablo 10: Eski Anadolu Bircylerine Ait Boy Uzunluklan (Pearson Formiiliine Gére)

Karagiindiiz'den ¢ikanlan iskeletlerin boy uzunluklar1 Trother-Gleser for-
miiliine gére hesaplandiktan sonra bu formiille boylan belirlenen eski Anadolu
iskeletleriyle kargtlagtirtlrmgtir, Bu kargilagtirma sonucunda erkek Klazome-
nai (Hellenistik), Dilkaya (OrtacaB) ve Miiskebi (Miken) bireylerine, kadinlar
Truva (Roma), Hanaytepe (MO 2300) ve Karatas (Eski Tung) iskeletlerine ¢ok
yakin degerler vermigtir. Erkeklerin, ayn1 déneme tarihlendirilen Dilkaya Orta-
¢ag toplumuna olduk¢a yakin ¢itkmasina ragmen, kadmlarm daha diigiik ¢ikti-
§1 gbzlenmigtir (Tablo: 11).

35

r Kadinlar | Erkekler

Bulunfu Yeri Dinemi Arastinci nj Ort. nj| Ort.
| Catalhdydk Neolitik Ferembach 1970 40)157.30| 28| 169.80
Kumtepe Kalkolitik Senylrek 1949 2[(157.02] 1]165.83
Biiyuk Gulllicek Kalkolitik Senyiirek 1950 - -1 1[189.20
Alacahdvilk Eski Tung Tunakan 1965 1116669 1|177.82
Truva Eski Tung Angel 1986 - -] 2;173.00
Karatas Eski Tung Angel 1968 27| 15460 34| 166.5¢
Karatas Eski Tung Ange! 1970 58[153.50| 72| 166.30]
lica-Ayag Eski Tung Ciner 1969 - -1 1{16367
Lidar Eski Tung Wittwer-Backofen 1987 | 3|157.70| 3| 164.30
Ikiztepe Eski Tung Wittwer-Backofen 1985 ] - -1 -]167.00
Ahlatiibel MO. 3_Bin Kansu 1932 31166.52] - -
Evdi Tepesi MO, 3-2. Bin [ Ciner 1964 - -| 1]166.45]
Hanaytepe MO. 2300 Anget 1951 1/153.00] - -
ALidar. - QOrta Tung Wittwer-Backofen 1987 | 81183.30| 6{1684.00
Acemhdyiik MO. 2. Bin Ciner 1985 1]158.58] - N
Alacahoyilk Hitit Kansu 1937 - -l 1 162%
Miiskebi Miken Ciner 1966 - -[ 1]168.31



Dirmil Miken ) Tunakan 1984 1]155.12] 1[174.57]
Truva MO. 1300 Angel 1951 - -1 11169.80
Truva MO. 900 {Angei 1951 s - 1]148.40
Altintepe Urartu Ciner 1966 1]156.36| 1] 179.91
Kizilbe! Likya Angel 1973 11160.00] 1]173.00
Karaburun Likya Angel 1973 - -1 2117600
Kiazemenai-Yidiztepe | MO. 6-5, Yiizyit | Glileg 1989 31152.72| 6|164.26
Kiazomenai-Akprar | MO. 7-4, Yizyl | Gézlik 1998 51167.030 10| 166.52
Gordion Roma Ciner 1971 118115656 27| 166.11
| Lidar Roma Wittwer-Backofen 1987 | 7] 158.30! 10]163.60
Truva Roma Anget 1851 | 3]|1563.00] 4]158.92
| Truva Roma Angel 1951 2:154.35| 2[160.75
Ayatekla Bizans Giner 1964 - - 3117179
Tefenni Bizans Kansu, Ciner 1566 - -1 1]175.27
Topakls Bizans ogkun 1988 33,162.88{ 38{168.92
Dilkaya Ortagag Gllec 1889 34]156.65| 41{168.28
Karaglindiiz Ortacag (1998 | 417153.75( 47(168.49
Panaziepe Islam Giile¢ 1989 211160.441 171170.78
Aziz Nikolaos 20. yuzyil | Erdal 1997 — T41]155.30] 12]172.00

Tablo 11: Fski Anodolu Bireylerine Ait Boy Uzunluklar (Trother-Gleser Formiiliine Gére)

Patolojik Bulgular

Karagiindiiz toplamunda ¢ok yogun olarak patolojik olgulara rastlanmig-
tir. Bebek ve ¢ocuklarin yaklagik olarak %60"inin uzun kemiklerinin proksi-
mal ve distal uclarinda doku bozukluklan gézienmistir. Patolojik olgulardan
yola ¢ikarak toplumun bebek ve ¢ocuklarinda yaygin bir hastalik oldugunu
sOyleyebiliriz. Daha nceden gdrdigiimiiz demografik tablolarda da gozlendigi
gibi sltimlerin 9%68.18’ini bebek ve ¢ocuklarin olusturmast bu tezimizi destek-
ler niteliktedir.

Karagiindiiz bireylerinde tespit edilen patolojik olgulardan bazilan goéyle
siralabilir: '

Konjeniral Kalca Cikigi: Dogustan kalga ¢ikifinda femur bag ile aceta-
bulum arasindaki baglanti kaybolmakta, yani caput femoris acetabulum eklem
¢ukurundan tamamen ya da kismen ¢ikmaktadir. Dogugtan kalcga ¢iki1, bebek
anne karnindayken kalga kemirinde herhangi bir nedenle bir geligim bozuklu-
gu olusmasindan ileri gelir, Dogumla birlikte ve dogumdan sonra ortaya ¢ikar.
Bir¢ok arastirmaci congenital kalga ¢igimn kahtsal oldugunu ileri siirmekte-
dir. Ayrica réntgen 1ginlari, annenin gegirdifi enfeksiyonal hastaliklar, oksijen
yetersizligi, kimyasa! maddelerin etkileri, protein azlify, hormonal dengesizlik,
vitamin cksikligt gibi faktorlerin de kalga ¢ikigi olugmasina neden oldugu bi-
linmektedir (Ortner ve Putschar, 1985). Karaglindiiz populasyonunda, KGH'96
M267 numaral: erigkin bir kadinda ¢ift tarafh (Resim: 1) ve KGH'95 M54 nu-
maral bir erigkin erkekte tek tarafli (Resim: 2) kalca ¢ikig tespit edilmigtir.
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Romatoid Artritis: Bu, bir kronik eklem rahatsizhfidwr. Bu hastalik belli
bir enfeksiyona bagl: olabilir ve baglangict 20 ile 40 yaglar: arasindadir. G6-
riillen degisiklikler, eklem aralifinin daralmasi, kemik dudaklagmast ve daha
stk olarak birlegsmesidir (ankilozis). Diger eklemlerde de olabilecegi gibi daha
¢ok €l ve ayak eklemleri etkilenir (Ortner ve Putschar, 1985). Karagiindiiz bi-
reylerinde bu rahatsizlifin belirtilerine oldukca sik rastlanmugtir. KGH'96
M317 numarali yagh bir erkekte ¢ift tarafli cuboid ve navicular kaynagmas:
(Resim: 3) ve KGH'95 M67 numarah erigkin bir erkegin 5. metatarsallerinde
romatoid artritisden olustugu sanilan patolojik olgular belirlenmigtir (Resim:
4).

Protic Hyperostosis: Porotic yapmin yam sira diploe kalinlasmasiyla
birlikte kendini gosterir, Nedeni kesin olarak bilinmedigi gibi yetersiz beslen-
me, demir eksiklifine ya da Akdeniz anemisine bagit olarak kansizlik sonu-
cunda olugtugu belirtilmekte ve cribra orbitalia ile birlikte gdzlenmektedir. Si-
metrik olarak adeta siinger tagl gibt gbzenekli bir yapiyla ilging bir gbriintim
arzeder (Othner ve Putschar, 1985). Karagiindiiz ¢oguklarinda, bir bireyde ileri
derecede gelismis (KGH'9S M90) (Resim: 5), 4 bireyde ise az geligmig olarak
belirlenmigtir.

Tiiberkiiloz-Mikroorganizma kemige, viicudun baska bir yerindeki goz-
den kagacak derecede ufak ya da tamamen sessiz bir odaktan kan yoluyla bula-
sir, Bu bolge ¢ok kere akciger veya sindirim sisteminde yer alir ve kemigBe gi-
ren basit kemik veremine neden olur. Rontgen filimleri ile tetkik edilirse tam
bir kemik harabiyeti gozlenir. Tiiberkiilozdan en ¢ok ctkilenen bélgeler, belke-
migi, kalga ve dizdir. Endokranialde gériilen ¢ukurluklar da tiiberkiilozdan kay-
naklanabilir (Ortner ve Putschar, 1985). Karagiindliz bireylerinde tiiberkiilozun
yol a¢tifina inandigimiz bir ¢ok rahatsizlik belirlenmistir. KGH 96 M308 nu-
maral eriskin bir erkegin sol acetabolomunda ve caput femorisinde yogun bir
enfeksiyona bagl olarak geligen ileri derecede doku bozuklufu (Resim: 6), 3
thoracal omurunda kaynagma ve sternumunda corpus-xiphoideus kaynagmast
(Resim: 7) tespit edilmistir. KGH'95 M169 numarali erigkin bir erkekte sa ra-
dius distalinde ve metacarpallerin ug kisimlarinda (Resim: §) ve KGH'95
M191 numaral: yine bir erigkin erkegin sag-sol patellasimin i¢ yiizeylerinde
(Resim: 9) tiiberkiilozun neden oldugu sanilan yogun enfcksiyona bagli doku
bozukluklar1 saptannugtir.

Travma: Disandan gelen etkilerle kirilmalar, ¢atlamalar sonucunda orta-
ya ¢ikan lezyonlardir, Kemik kendini onarir, ancak iyilegtiginde bi¢im bozuk-
lugu olusur (Ortner ve Putschar, 1985). Karagiindiiz toplumunda bu patolojik
olusuma bazi bireylerde rastlanmigtir, KGH'96 M252 numaralt ¢ocugun sol
humerusunun distalinde lokal bir travmanin sonucunda olugan bir sigme ken-
dini gostermistir (Resim: 10).

Karagiindiiz populasyonu ¢ok ¢esitli patolojik olugumiarin yogun olarak
g6zlemlenebildigi bir toplumdur. Yukarida detaylr olarak saydifimiz rahatsiz:
liklarin yam sira, yasl bir erkekte ankylosing spondilitis denilen coxa-sacrum
kaynagmasina (KGH'96 M 310) (Resim: 11) erigkin bir erkefin sacrumunda
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spina bifidaya (KGH'95 M91) (Resim : 12) D vitamini eksikliginden kaynakla-
nan ragitizm’e, ragitizmin erigkinlerde goriilen sekli olan esteomalazya’ya ve
giinliik yagamdaki fiziksel stres ya da enfeksiyonal rahatsizliklar sonucunda
dzellikle sirt ve bel omuriarinda olugan osteofit ve schmorla da rastlannustir.
Halen siirdiiriilmekte olan mikroskobik ve réntgen analizleriyle bu toplumun
patolojik olugumlar1 ¢ok daha detayl bir sekilde, ayr1 bir ¢aligma olarak de-
gerlendirilmektedir. :

SONUC

Bu ¢alismada, Karagiindiiz Ortagag mezarhgindan ¢ikanlan iskeletler
paleodemografik ve paleopatolojik agidan incelenmistir. Yapilan degerlendir-
meler sonucunda Karagiindiiz toplumunda bebek ve ¢ocuk Sliimlerinin tiim
toplumun %68.18 gibi su ana kadar incelenen tiim eski Anadolu toplumlarin-
daki en yiiksek orana ulagtid), bu yliksek Sliimlerin de bilyiik oranda dogum
oncesi, dofum ve bunu izleyen ilk ii¢ yilda yogunlastigi (%56.04) anlasiirg-
ur. Erigkinlerde ise Oliimlerin kadinlarda 40-44.9, erkcklerde 45-49.9 yas gru-
bunda yogunlagtifi ve genel erigkin yag ortalamasinin 45.03 ile ayni bolgede
yer alan ve aym doneme tarihlendirilen Dilkaya erigkinleriyle ¢ok yakin ¢ikti-
g1 belirlenmigtir. Bu toplumun patolojik olugumlarina bakildifinda ise hem
bebek-¢ocuklarda, hem de erigkinlerde ¢ok gesitli ve yaygin patolojik verilere
rastlanmistir. Bu toplumda Szellikle, tiiberkiiloz gibi kemikler iizerinde ¢esitii
doku bozukluklarma yol agan bir salgin hastalifin varlifi ve bunun da bebek-
cocuklarda yoZun ¢limlere sebep olabilecegi tespit edilmistir.
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1996-1997 YILLARI ORIENTAL INSTITUTE AMIK
OVASI PROJESLERI:YUZEY ARASTIRMALARI,
ARKEOMETRI VE TELL KURDU KAZISI

K. Ashihan YENER*
Tony J. WILKINSON

Chicago Universitesi, Oriental Institute'nin Kiltiir Bakanhgi, Amtlar ve
Miizeler Genel Midiirligii'niin izniyle yapilan Hatay-Amik Ovasi ¢alismalari
21 Ajustos-20 Ekim 1996 ve 12 Eyliil-20 Ekim 1997 arast Hatay Miizesi adina
K. Aslihan Yener'in bilimsel bagkanl:f1 altinda yapildi. Ankara'da Amtlar ve
Miizeler Genel Mudiitdiizii ve tim Bakanlik elemanlarina tegekkiir borgluyuz.
Antakya'da yakin ve sicak ilgi gérdik. Hatay Miizesi elemanlari, ve Mustafa
Kemal Universitesi Rektorii, Sn. Profesér Haluk Ipek'c ve Rektdr Yardimersi,
Miktat Doganlar'a her tiirlii yardimlan i¢in ¢ok tesekkiir ederiz. Antakya ve
Reyhanli'da Utku Acun (Vali), ve Hasan Eliacik (Kiiltiir) ve Mehmet Hazilar
(Kiitliphane) bize yardimlarim hi¢ esirgemedifer. Ciftlik evlerini kazi evi ola-
rak kullanmanmza izin verdigi i¢in Halil Akgsl, Giil Metin (1996) ve Ertugru!
Mursal'a (1997) candan tegekkiir ederiz. Ararmza arkeologlar, Tony Wilkin-
son, Jan Verstracte, Eleanor Barbanes, Scott Branting, Simrit Dhesi, Hatice Pa-
mir, Kiibra Ensert, Murat Siislii, Neslihan Haznlar katilnmstir. Faruk Kiling
(1997) ve Lale Sarag (1996) Antakya Miizesi'nden temsilcimiz olarak gorev-
lendirilmigtir. Tony Wilkinson jeoarkeoloji ve arkeolojik yiizey aragtirmalan-
nt yonetmigtir. Caligmannz Oriental Institute, Ege Prehistorya Enstitiisi (INS-
TAP) ve bir ¢ok &zel kigiden mali destek gérmiigtiir.

Aragtirmalarimiz {i¢ alanda ilerlemigtir: 1. Tell Kurdu'da test treng, 2. Ar-
keometrik caligmalar ve 3. 1995 de basglayan ylizey aragtirmalarinm devamu. -

1.The Oriental Institute Amuq Valley Regional Projects: Tell Kurdu
1996 Kazisi .
Asithan YENER

Hatay'daki erken karmagik toplumlart daha iyi anlamak ve Kaikolitik
Dénem'in sosyal gelismelerinde metalurjinin roliinii arastirmak amac: ile Ori-

* . Dr. Ashihan YENER, The Oriental Institute The University of Chicago 1155 East 5 $th Strect, Chica-
go, lllinois 60637 ABD.
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ental Institute Amuk Projesi'nde, Tell Kurdu, kazimn odagr olarak se¢ilmistir.
Sit Oriental Enstitute arastirmalarinda, daha evvel iki kez yer almugti
1938°de, 2 haftalik hizli bir aragirma ddneminde, R. Braidwood tepede 4
treng agrmg ve gelisi giizel tabakalardan gelen ¢dmieklerin siralamasimi ver-
mig, fakat mimariye defimmemigtir. Jiiphe gdtirmez teknik problemlerine rag-
men, 1938 caligmasi, amuq ¢anak ¢dmlek serisini C-E safhalarinda tasnif et-
migtir ve bu ¢aligma, Hatay arkeolojisinde Orta Kalkolitik donemler (kabaca
Halaf ve Ubaid) ve Erken Kalkolitik Dnem i¢in hala gegerli bir referanstir.
1996’ da, Oriental Enstitute Amuq Projesinde, tepenin giiney dofu yamaglarin-
da 5x5 m. lik bir sondaj agilmig ve ¢dkmiis mimari izler ile ¢ok miktarda yan-
mu1§ tohumlar bulunmustur.

Hoyiik ¢ok genistir, yayilim alani 18 hektann tizerindedir, fakat orta
yiiksekliktedir, ova seviyesinia 7 nu. iistiindedir (Sekil: 1). Héyiigiin kuzey so-
nunda ikinci bir yitkselti belirir ve hdyiiglin bu iki boliimii hafif bir bel ile ayn-
lir. Son dénem tarnim aktiviteleri tepenin kenarlarim bozmugtur. Etek ¢evresin-
deki buldozer yarmalar1 olduk¢a agiktir ve dogu tarafi boyunca oldukga tahrip-
kar birkag tesviye eyilimi gorilmektedir. Topografik aciklik olmamasina rag-
men, yerel habereiler, hdyiigiin giiney doruklarindan 1-2 m, toprak kaldiriidigi-
m sdylemiglerdir. Bugiin tepenin bliylik bir kismu pamuk ve kavun ile kaplidir
ya da nadasa birakiimugtir. 1996’da Kurdu Hoyiigi niin grid-karesi yapilmig-
tar.

1996 kaz1 caligmalart Scott Branting tarafindan yonetilmig ve hoyiigiin
giineydogusunda 5 x 5 m. dl¢iide bir trenci kapsamigtir. Pamuk tarlalarnn ge-
nigletme amaci ile hdylige hasar veren bdlgede yaratilan kesitin yakinmina stra-
ugrafldcn faydalanmak icin karemiz yer almigtir. Bdylece bir buldozer kesme-
si boyunca yer alan karede 1 m. derin kazilmig ve yangin tabakasinda son ve-
rilmigtir. Mimari plan vermemekle beraber, kerpi¢ moloz, kilolarca yanmg
tatul bulunmasi nedeniyle bu bélgenin bir bugday amban islevi gordiigiing
sanmaktayiz. Ekmick finm ve zemin istiinde tiimlenebiliy g:anak comlcklerin
incelenmelerine ilerki yillarda tam ekip ile kaziya baslaninca devam edilecek-
tir.

2 Arkeometrik Caligmalar

Ashhan YENER
Ercan ALP

A. Yener ve E. Alp ortak ¢ahgmalarina iki yil 8nce University of Chica-
go ve Argonne National Laboratory arasindaki ortak arastirma fonlari i¢in aci-
len bir yarigmada kazanilan destek ile baglamugtic. Caligmanin ana temasi
"Modern X-Iginlan Yéntemlerinin Arkeolojiye Uyguianmast” dir. Misir, Orta-
dogu ve Tirkiye boigesinden ¢ikartilrmsg arkeolojik kalintilarin yeni yontem-
lerle incelenmesi hedef alinmigtir. "Modern X-Isinlar: Teknikleri”, X-tginlari
kaynagindaki gelismelere direk bagimh oldufundan, her yeni kaynak ortaya
¢iktifinda, o ana kadar olanaksiz sayilan incelemeleri olanakl: hale getirmek-
tedir. Ornegin, 1985'de W. Rontgen'in X-isinlarin kegfederken kullandig va-
kum tiiplerinden sadece bir dalga boyunda, ve saniyede 105 foton elde edilir-
ken, 1940'larda geligtirilen déner anodiu makinalardan 107 seviyesinde foton
tretilmesi miimkiin olmus, ve DNA ve RNA'nin helis yapisimin kesfedilme-
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sindc ana rolii oynanusgtir. Keza, 1947'de kesfedilen ve daha sonralari X-151m
kaynag olarak inga edilen elektron hizlandincilarmdan, 19601t yillarda 1010
foton/s/mm2/mrad2/0.1%BW parlaklifina ulagilmms, ve dalga boyu 1-12 Angs-
trom diizeyinde (12-1 keV enerjili) ayarlanabilen bir kaynak haline gelmigtir.
"Synchrotron Radiation” diye adlandirilan bu yeni X-151m kaynaklari, son 30
y1l i¢inde biiyiik ge]1§)mcler gosterm1§, ve gunumuzde 3. kusak makinalar diye
isimlendirilen, ve 102! foton/s/mm%/mrad?/0.1%BW parlakhfinda, ve 1-500
keV arasinda yaymim yapan modern kaynaklar haline déniismiigtiir. Diinyada
3 tane bulunan bu kaynaklar (Fransa, Amerika, ve Japonya) 1 milyar dolarm
izerinde yatirim gerektiren ve yilda 3000 kisinin deney yaptifi uluslararas:
merkezler olarak galigmaktadir. 1996'da Argonne'da hizmete giren "Advanced
Photon Source" (APS) su anda diinyadaki en parlak 151n kaynag olma &zelli-
gine sahiptir. Bu geligmelerin arkas: kesilecege de pek benzememektedir. 2015
yillarinda hizmete girmesi beklenen hizlandiricilarda 103! foton/s/mm2mrad2/
0.1%BW parlaklik diizeyine ulagilmas: i¢in arastirma-geligtirme g¢abalan ha-
len Almanya ve Amerika'da slirmektedir.

Kaynaktaki bu geligmelere paralel olarak hem yeni X-1s1nlan teknikleri
gelismekte, hem de uygulamalar yeni bilim dallarina yayilmaktadir. Ornegin
1940'lara kadar daha ¢ok fizik, kimya ve tip alanlarinda kullanilan X-iginlar
saginma, kirmmim ve sogutma deneyleri daha sonralart biyoloji, jeoloji ve meta-
lurjiye kaynug, ve giinitmiizde gesitli miihendislik dallarindan, ¢evre bilimleri-
ne, paleontolojiye, ve hatta sahte para ve evrak belirlenmesi ve mermi analizle-
1i igin gizli servislere kadar é ayilmigr, Biz bu gelimeleri arkeoloji dalina ak-
tarma fikri ile yola glktlk rnegin, X-i1sinlan floresans spektroskopisini ele
alalim. Laboratuvarda 107 foton ve 1 dalga boyu ile biitiin elementlerin analizi,

ya da nulyonda hatta milyarda bir seviyesinde element analizi mimkiin degil-
du Ancak, 10Pseviyesinde ve 100 keV fotonlar kullanarak detayli caligmalar
1 samye i¢inde tamamlanabilir. Yeni geligtirilen Fresnel X-15tm mercekleri ile
0.1 mikron hassasiyetinde analiz yapilabilir, bir kalintinin element haritas: ¢1-
kartilabilir, ve elementlerin oksidasyon degeri bulunabilir. Yiiksek enerjili X-
1ginlan kullanarak tahribatsiz inceleme olanaklanndan yararlanarak bir mum-
yanin veya bagka eski eserlerin tomografik imaji ¢ikartilabilir.

Omcgm biz pilot ¢alismamizda 1930'lu yillarda Amik Ovasi'nda bulu-
nan ve bilinen en eski bronzdan yapilmug, 3 heykelCthen birini hasar verme-
den analiz ettik. Bu heykelcigin kafasindaki giimily stislemeleri, i¢indeki kalay
oranin, ve kirilip kaynaklannmg ayaklarindaki kursonlu alagimu tespit ettik. 1
saat icinde heykelcigin lizerinde 175 degisik noktadan analiz aldik,

3. The Oriental Institute Amuqg Valley Regional Survey 1996, 1997

T.J. WILKINSON
INTRODUCTION

During the 1996 and 1997 field seasons numerous sites recorded by the
original Chicago Amugq archaeological survey have been being checked and up-
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dated as appropriate. Present surveys have been undertaken by a team super-
vised by the auther and Jan Verstracte (University of Cincinnati). By conduct-
ing both cultural and geoarchaeological surveys at the same time it is now be-
coming possible to see numerous inter-relationships between the two types of
data. For example several sites have been discovered buried below recent sedi-
ments, as well as the deposits of the Lake of Antioch itself. On the other hand
some sedimentary deposits appear to result from human interference with natu-
ral ecosystems. Such deposits include, for example, the accumulations of sedi-
ments that have been discharged from developing Roman or Islamic canal sys-
tems, From these integrated studies it is now clear that it is difficult to draw a
hard and fast division between cultural and natural landscapes, because each
appears to have had a significant influence on the other,

Following two bricf field seasons in 1995 and 1996, sufficient data have
now becn amassed to provide a general statement concerning the history of the
Lake of Antioch in relation to changes in the alluvial regime of the main river,
the Orontes or Nahr al-Asi. The palacoenvironment as reconstructed is relevant
both to the interpretation of the archaeological data recovered by Braidwood in
his original survey (Braidwood 1937), as well to an understanding of some
gross features of the settlement pattern.

GEOMQORPHQOLOGY AND ENVIRONMENTAL CHANGE

It has long been suspected that the Amuq lake was of fairly recent date
(Braidwood 1937), and during the first field season in 1995, this was demon-
strated by the discovery of one site, Tell Hijar (AS180) within the body of the
former lake, and a second (AS 181) even further within the lake and apparently
sealed below the lake sediments (Figs. 2, 3). During the 1996 field season, this
conclusion was corroborated by more detailed investigations at the two sites
which demonstrated that a large part of the lake had a terminus post quem of
ca. 3000 BC.

Furthermore, clay beds sealced below site AS 181 appear to belong to an
earlier lake, but the date of this lake remains unclear. Further to the north, the
modern Lake Golbai was cored by members of the Groningen University team
to a total depth of 14.75 m. This provided a longer record of lacustrine develop-
ment, which demonstrates that lakes were present at the northern end of the ba-
sin for much of the Late Pleistocenc. The presence of a peaty silty clay dated to
26,000 BP at a depth of 10.22-10.29 suggests that the lake dwindled to a peaty
marsh at this time. This compares with a similar deposit at Lake Beygehir, dat-
ed to 24,025 BP, which also suggests a lowered water level at that time (Rob-
erts and Wright 1993: 205).

Here evidence for the development of the lake of Antioch is presented us-
ing information drawn from archaeological sites that developed prior to the
lake. Parallel developments of the Orontes River are given using sections re-
cently exposed along a N-S drain near Tell Atshana. Finally, some general
statements are provided concerning the changing loci of settlements within the
Amugq plain through the last 8,000 years.
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The Archaeological Sequence in the Floor of the Lake of Antioch

Both Tell al-Hijar (AS 180) and site AS 181 were discovered in 1995,
The latter site was recognized as a result of the large number of sherds cast up
along shallow ditches dug for the irrigation of cotton. In 1996 these ditches
wcre cleaned to obtain a relationship between the two sites (AS 180 and 181),
the overlying sediments and an underlying old ground surface. Six sections
were cleaned as follows (Fig. 3): Locus A, Iocated at the northern end of AS
180, locus B 45-50 m to the north, and locus C 148-153 m. further north. Three
loci were then cleaned within the approximate bounds of AS 181 (D, E and F),
and an addition locus (G) some 200 m to the north of AS 181.

Tell Hijar, appears as a small rock-strewn mound of some 3 ha. It projects
about 1.5 m. above the bed of the former lake which was drained during the
1950s, that is since both the campaigns of the Oriental Institute and that of Sir
Leonard Woolley. Tell Hijar is now cut by a north-south drain and where
cleaned (in locus A), the lower occupation levels of the site, dating to between
Ammuq H/I and L (i.c. mid-3rd to nud 2nd millennium BC) were shown to be
scaled below 40-50 cm. of brown sheily clay loam deposited by the former
lake. The presence of pits excavated into the pre-lake old land surface suggest
that there was no lake present at the site when the pits were dug. The presence
of Amuq H, I and L pottery within the pit fill suggests that this area was dry un-
til at least the early 2nd millennium BC or later.

Within Site AS 181, section cleaning showed that lake sediments overlay
horizoatal floors containing large quantities of Amuq G ceramics, and these
floors in turn rested upon a buried soil containing large fragments of wood
charcoal. Near the NW extremity of the site, section cleaning revealed a single
mudbrick wall, 1.35 m. wide associated with Amuq G material and sealed be-
low some 50 cm. of lake deposits. The arca between sites AS 180 and 181 ap-
pears to have been open, unoccupied land.

Pottery from the cleaned sections D, E and F form a consistent assem-
blage of Amuq G materials comparable to equivalent levels at Tell Judaidah
(Braidwood and Braidwood 1960). Cooking pot wares predominate, but sherds
of fine ware bowls and cups were more common in D, being especially com-
nmon in strata 1 and 6. Although nose lugs and cne drooping spout were record-
ed, beveled rim bowls were absent, and there was nothing to suggest that the
site was occupied during the period when a southern Uruk presence extended
into northern Mesopotamia. In fact, apart from a single Amuq F sherd in locus
E2, the only suggestion of pre-Amug G occupation were one or two sherds of
possible dark-faced burnished ware ceramics of Amug A, B or C.

Preliminary Reconstruction of Lake

In order to provide estimates of former lake levels, soil sections along the
east-west Afrin drain and in association with a number of archaeological sites
around the former lake were cleaned. The latter points should be regarded only
as potential maximum lake levels in as much as they simply represent occupa-
tion levels which must have been above water level when the sites were occu-
pied.
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In the Afrin drain white silty lake marl containing occasional fragments
of freshwater gastropod and bivalve shells, were present above a former old
land surface of dark greyish brown, humic, mottled silty clay containing rare
fragments of small freshwater gastropods. This dark humic horizon beneath the
lake marl appears to be a buried A horizon of a former marsh and is probably
equivalent to a similar horizon recorded in AS181G, 1o the south.

Other data points employed for estimating former elevations of the Lake
of Antioch were as follows (Fig. 4 Table: 1)

a) The lake {or marsh) must have been below AS 181 at 3000 BC, but
probably not much lower because the humic buried A horizons at locus G and
along the Afrin drain suggest the existence of waterlogged ground within the
center of the former lake.

b) The presence at AS 180 of pits containing Middle Bronze Age pottery
(Amuqg K and L) at elevations approximating to 77.30-78.0 m. above sea level
indicates that water level was below this point in the early 2nd milienninm BC.
At this time, most of AS 180 would have been on dry land but AS 181 could
have been wet (perhaps within 50 cm. vertically of groundwater). The presence
of layer 2, in trench D, suggests that not too long after abandonment, AS 181
would have become an area of wet soils ot marsh.

Between ca. 1500 BC and the 1st century BC the record is ambiguous,
but data from Kara Tepe (AS 86) and Assyrian reliefs on the Balawat gates im-
ply the presence of a mosaic of wet and dry environments within the Amug
{(Wilkinson in Yener et al. 1996).

Three data peints provide information on lake levels for the Roman-
Byzantine period.

c) Still-water deposits on a buried land surface at Tell Sultan (AS 32)
show that water levels were at ca. 80.5 m. above sea level during the Roman
occupation of the site! .

d) Roman and early Byzantine pottery on AS 180 indicate that this site
was occupied during this time range. Because written sources suggest the pres-
ence of a lake by Hellenistic/Roman time, the site may have formed an island
within the lake which must therefore have been at approximately this level or
lower.

{1} This is based on elevations on the marsh of 21.00m. from the 1:10,000 maps ofthe Frenc Mandate.
The buried soil and water-laid clay are ca. 0.5 and 1,00 m. below the ground surface, bul because the
lower slopes of the tell may be slightly raised above marsh level then then an estimate in the range 81
m. minus 0.3 to 1.00 m. ora litile more, that is 0.5 to 79.5 m. above scu level seems the best estmate
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¢} The presence of site AS 187 (ca. 80.6-81.1 m. above sea level) within
the northern marsh shows that this arca too was drier during its main periods of
occupation. During the Middle Bronze Age this arca probably remained above
lake or marsh level, but in Roman times, the site had probably become partly
inundated by water, so that this site too may have formed an island within the
lake. :

f) Along the east edge of the lake, beach/dune ridges of shelly sand con-
rain occasional sherds of red Late-Roman to early Islamic brittle ware. These
shoreline features suggest that water levcl rosc t0 a maximum of 82-83 m.
above sea level during the 1st millennium AD. This would conform to medie-
val Islamic records (ca. 1300 AD) which suggest that the site had attained its
early 20th century size if not more during this time period. Between 1000 AD
and the present day, depending upon the balance of inflow and outflow, lake
level probably then fluctuated between 82 and 83 m. above sea level.

ORONTES VALLEY SEDIMENTATION

The formation of the Lake of Antioch has been ascribed either to an
earthquake which caused the Orontes River to be blocked by a rock bar (Wool-
ley 1953: 19), or as a result of excessive siltation from the river Orontes (Braid-
wood 1937). The 1996 campaign provided evidence for the accumulation of a
suite of alluvial deposits that may relate to the development of the lake during
the 1st millenninm BC.

ATSHANA DRAIN

Two loci were ¢leaned in 1996, locus A on the east bank of the north-
south Atshana drain, and B and B2 on an island within drain itself about 10 m
south of trench A (Fig. 5).

Locus A

A total of nine layers formed an aggrading sequence of sediments within
the Orontes floodplain. At the base, layers 7, 8 and 9 were occupation deposits
in association with clays deposited in a flood plain eavironment. The numerous
large potsherds, some bone, flint and obsidian, demonstrate that this was the ac-
cumulation of sedentary probably in situ occupation, of mid-late Chalcolithic
date (Amuq E). A sample of the pottery eroded from the section and scatiered
over the surface has been illustrated in Yener et al. (1996: Fig. 3). Layers 5 and
6 above were also clays deposited in a tloodplain environment, but sherds were
smaller and more abraded. Layer 7 represents a stable phase of weak soil devel-
opment which followed occupation. Section A was not sufficiently deep to re-
veal a buried soil below the occupation levels, but in lecus B a well developed
humic buried soil was evident upon an old Orontes "flood plain” clay (B6-B7)
below in situ cultural deposits of late Chalcolithic date. The cultural deposits
of layer B3 provided a single C-14 determination on charcoal of 5440 + 120
BP (calibrated to two Sigma this gives 4509 - 3985 cal BC). LayerSinA isa
buried soil representing a phase of stability of unknown duration which can be
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tentatively dated to later than the 2nd millennium BC. There followed a signifi-
cant hiatus in sedimentation (top of AS), after which sandy clays deposited by
higher energy floods (A4-A1) accumulated. Further sedimentary hiatuses are
represented by the soil layer A3 and Al, but in general these distinctive strata
are significantly coarser than layers A5-A9. The flood deposits A4-Al were de-
void of pottery, but occasional small freshwatcr gastropods from layer 4, attest
to a freshwater, probably riverine depositional environment.

Whereas during the period of Chalcolithic occupation (Area A: strata 7, 8
and 9), and in the immediately succeeding horizons (i.e. A 5 and 6), the sedi-
mentary environment of the floodplain appears to have been one of low-energy
overbank sedimentation, the uppermost units A 4 to 1 indicate a significant in-
crease in flood energy in which the environment remained that of 2 floodplain,
but onc recciving significantly more sand deposition. The incrcased grain size
is either a result of increased flood levels, or because the river channcl and as-
sociated levee deposits had moved closer 1o the site.

Energy levels of the Orontes River inferred from the Atshana drain sec-
tion are combined with estimated lake levels on figure 4. The period of low
lake levels (or no lake at all) comresponds to the early phases of the Atshana
drzin (A 9-5) when flood-energy levels were low. The rise in lake levels, which
appears to have taken place during either the later 2nd millennium or st mil-
lennia BC2. therefore corresponds approximately to the period of increased
flood energy of the Orontes, or to a possible channel shift. Although further
dating evidence is required from both the lake and riverine environments, it
seems that the lake developed during the 20d or 1st millennium BC, possibly as
a result of increased overbank flooding. Such flooding would result in the accu-
mulation of large bodies of water in the low-lying land within the basin center.
If such floonding occurred frequently there would have been insufficient time
for summer evaporation to remove the accunulated water, thereby resulting in
a gradual increase in lake level. Such inputs could have been reinforced by the
arrival of additions of surplus irrigation water from the canals, as suggested in
the first interim report (Wilkinson in Yener et al. 1996). It must be emphasized
though that further survey may provide more evidence on the history of the
lake. Therefore although to date we have not been able to find any evidence of
an artificial barrage, it remains possible that a dam across the lower Afiin
above its junction with the Kara Su could account for the formation of the lake.

SEDIMENTATION IN THE PLAIN CENTER AND TO THE WEST

In 1997 geoarchaeological work continued to show that sedimentation on
the plain was remarkably patchy; whereas some areas are blanketed by deep ac-
cumulations of sediment, elsewhere sedimentation has been minimal. Deep ac-
cumulations were particularly apparent along the edge of the Amanus Moun-
tains to thc NW of the Amuq Lake where at Arpali north of Kirikhan, buildings

(2} The lake is attested epigraphically by the Iellenistic Roman period.
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of the Hellenistic/Roman period are buried beneath some 3 m. of gravel and
loam. These sediments have been washed from the adjacent Amanus Moun-
tains to form a distinctive group of gravel and alluvial fans deposited along the
mountain tront (Fig. 2), and from their morphelogy and occasional additional
sections in gravel pits it can be inferred that this rapid fan aggradation is a char-
acteristic feature of the entire western area of the plain. Therefore the low den-
sity of sites in this area may partly result from the burial of former settlements
beneath deep sedimentary accumulations.

In contrast, within the center of the plain around the site of Cakal Tepe
(AS 113) an extensive area of the original prehistoric plain surface appears
within a-sedimentary 'window'. Field evidence occurs in the form of a buried
land surface which was exposed in a machine cut below the small Neolithic
(Amug A-B-C) site of Dutlu Hoyiik {AS 200). This buried old land surface is
approximately at the level of the present plain which suggests that this part of
the plain has experienced mimimal sedimentation since the Neolithic. This ob-
servation is confirmed by other data from the area.

Altogether the geoarchacological surveys show that sedimentation on the
apparently uniform surface of the plain has been very patchy, varying from in
excess of 1.5 m. per thousand years along the western edge, rather less along
the Orontes valley, less than Im. over 5000 years in the area of the Iake, to ef-
fectively zero around Cakal Tepe. This differential sedimentation has serious
implications for the intcrpretation of survey data, because whereas in some are-
as even quite significant sites several meters in height may lie buried, else-
where even subtle artifact scatters will remain on the surface for thonsands of
years.

ARCHAEOLOGICAL SURVEY AND SETTLEMENT PATTERNS

Archaeological survey in the Amuq is taking place concurrently with cn-
vironmental investigations and excavations at Tell Kurdu in order to comple-
ment and update the earlier surveys of Braidwood (1937) and Alkim (1969).
Particularly crucial is the recording of sites which for various reasons are suf-
fering damage as a resuit of the extension of irrigated agriculture particularly
cotton fields. Altogether 93 sites have been recorded at some level of detail
during 1995 and 1996. In addition during the 1997 season 31 known sites were
visited, described, measured, drawn, photographed, sampled and located. Of
these, seven previcusly unknown sites were discovered and recorded in 1997.
Therefore over the 1996 and 1997 field seasons a total of 116 sites were visited
of which 94 were previously known from the original Braidwood survey, and
22 were new discoveries. This compares with a total number of 178 sites that
were surveyed, both within modern Syria and Turkey, during the original sur-
vey (Braidwood 1937). Furthermore, a number of sites in the northern part of
the plain have bcen re-surveyed, either because they were omitted during the
Braidwood survey, or because they occwired where the Braidwood and Alkim
surveys overlapped, and it was therefore necessary to provide more details on
individual sites. In 1996 particularly emphasis was placed on the Golbai area

103



(immediately N. of Fig. 2), in order to provide a record of settlement and cultu-
ral change to complement the prospective results of pollen coring within that
lake and adjacent wetlands.

Because the area has not yet been totally re-surveyed, and also because
some sites may have been buried by alluvial sedimentation here 1 only sketch
the pattern of largest settlements within the plain from the Chalcolithic through
to Roman-Byzantine times.

During the early stages of settlement the largest sites appear to have been
situated within the central part of the plain, at Tell Kurdu (Amuq A/B-D/E) and
Tell ‘Imar al-Jadid al-Shargi (AS 101) (Fig. 2). The former site was investigat-
ed by the original Chicago team (Braidwood and Braidwood 1960}, whereas
the latter was glossed over (perhaps because it was heavily vegetated at the
time), and was simply described as medium-sized and fairly low, and of Medie-
val-Arab date (Braidwood 1937: 30). However, since the original investiga-
tions in the 1930s, the mound has suffered from bulldozing arcund the perime-
ter. This has revealed that much or most of the site's 13-14 ha area was
occupied during the Ubaid, later Chalcolithic and early Bronze Age (i.e. Ang
phases E to G). Site AS 101 is ¢. 1-2 km. south of Tell Kurdu, and appears to
have been occupicd at the same time as the later stages of that site. It then be-
came the successor during Amuq phases F and G. Although the route of the an-
cient Afrin river has not becen demonstrated for this period, a possible course
would have been between Tells Kurdu and ‘Imar, therefore these two sites may
have been twin towns on opposite sides of the River Afrin during much of the
Chalcolithic.

Just as Tell ‘Imar overlapped in its o¢cupation with Tell Kurdu, that of
‘Imar also overlapped chronologically with the largest site in the plain: Tell
Tayinat (AS 126). Although the 3rd millennium occupation of Tayinat cannot
be estimated at present, the site was occupied during the 3rd millennium B.C.
and given its size (ca. 21-22 ha) it is possible that it then became the largest site
in the plain. Tayinat was occupied during Amuq G-J, after which Tell Atshana
{with an area of 17-18 ha) became the premicer site during most of the 2nd mil-
lennium, the mantle again passing to Tayinat during the first half of the 1st mil-
lennium BC. These sites, with an aggregate area of around 39-40 ha, like Kur-
du/‘Imar formed a pair. This pairing, was either on both sides of a major east-
west route which followed the southern edge of the plain, or on both sides of
the River Orontes if it had ever shifted its course. However, although Atshana
is on a levee of the Orontes, there is no cvidence to support such a radical chan-
nel shift. No other site on the plain compares with these sites in terms of size,
the nearest contenders being Tells Sathiye (AS 129, ca. 9-10 ha), Catal Hayiik
(AS 167, ca. 7-8 ha), or Karacanik Hoyiik (AS 92, ca. 7-8 ha).

After the decline of Tayinat during the Syro-Hittite period, Amuq O
(Iaines 1971: 1000-500 B.C.) there is no obvious center of settlement for the
plain. Instead, with the establishment of first Antigonia, and then Antioch dur-
ing the Seleucid and Roman periods, the main administration occupied a margi-
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nal location and then was removed from the plain entirely. Whereas Antioch
and Antigonia3 were to the SW of the plain, secondary centers appear to have
emerged at Umma (modern Yeniahir) to the south east, and at the large low
mound of Tell Sultan (AS 32, measuring 8-9 ha) located towards the northern
end of the plain.

If the foregoing reconstruction is correct, then it scems that the premier
center of the Amuq shifted from the plain center (Chalcolithic), to the southern
edge (Bronze Age/Iron Age), until finally by Seleucid-Roman times it was re-
moved to outside the plain entirely. It seems unlikely that the shift from ‘Tmar
to ‘layinat was a result of the development of the lake, because as has been
showed above, the lake was of minimal extent during Amuq G. Rather the rise
of the Tayinat-Atshana complex may represent a shift towards the main east-
west route along the southern edge of the plain. That is along the route that
eventually became a major Roman artery of communication between inland
Syria and Antioch. If the necessity of being on a route became important during
the 3rd millennium BC, then the shift outside the plain in the Scleucid/Roman
period probably reflects a phase when Antioch developed as a city of world
rank. Although the swampy Amuq with its lakc may have becen uncomfortable
for settlement, numerous economic, social and political factors resulted in the
choice of Antioch's position. Least among these factors was resource location,
because the partly mouatainous catchment of Antioch provided the smallest
quantity of cultivable land of all "capitals” for the preceding 4-5000 years. This
underscores how, after the Chaleolithic, the political economy and international
considerations progressively came to override the environment and potential
subsistence needs as a determining factor in settlement.
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(3)  Founded in 306/7 BC, us his capital by Antigonius, the sile of Antigonia remains unconfirmed. Al-
hough a number of authorities are confident that it lies on a group of hills near the confluence of
the Kara Su and Orontes (Fig. I: Tell Damalka; Downey 1961: 60-61; Dussaud: 426; Jacquot),
Braidwoad (1937}, could find no significant traces of it. Howeyer, given the towns briet occupatl-
on (from 306/7 until 301 BC when Seleukos Nikator established Antioch, Grainger 1990: 47), it is
not surprising that the traces are fairly meagre
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Arbitrary elevation was measured by EDM to arbitrary bench mark. This has
been adjusted to the approximate clevation of the lake floor as established from
the 1:10,000 maps. The adjustment is -0.65 m approximately. The adjustment
for AS32 is to allow for the possibility that the relevant section is slightly
above the marsh level for which we have elevations, again from the 1:10,000
maps.
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