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Gobekli Tepe and the Rock Art of
the Near East

Gobekli Tepe ve
On Asya Kaya
Resim Sanati

Klaus SCHMIDT*

Keywards: Prohistorio rock an, Har Karkom, Jawa, Jubba, Kilwa, Tirigin, Latmos. Shamanism, " Ziggeddamaen”
Anahiar sbzclkler: Tarhéncesi kaya sanat, Har Karkom, Jowa, Jubba, Kiwa, Tiigin, Laimos, gamanizm,

“kegi damonu”
Ik Neolitik evreye ait Gébekli Tepe’'nin yontular: ve kabartmalarinin ikonografileri Ya-
kin Dogu kaya resim sanati ile karsilagtirma olasihigini vermektedir. Bugtne kadar sade-
ce birkag kaya resim sanat: bulunduran yerlesme ciddi olarak tarihlenebilmis, ya da ar
keolojik ktiltiirlerle baglantilar: kurulabilmigtir. Bu yazida, Canak Cémlieksiz Neolitik
B'ye ait Dhuweila yontularina dayanilarak, olasilikla Canak Comleksiz Neolitik Blye ait
Kilwa-Negev-I tarzi ve Akeramik Neolitik evresi gdsteren Gdbekli Tepe ile baska bdlge-
lerdeki, Jawa ve Jubba gibi, kaya resim sanati kisaca incelenmistir. Canak Comleksiz
Neolitik B'ye ait ikonografi birgok nedenlerle ispatlanmigtir. Bu sanatin en olasi acikla-
masi , gerisinde bir saman stilinin bulunmasidr. Latmos bolgesinde yenilerde bulunan
resimler, Iran ve Mezopotamya'daki Obeyd miihiir sanatindan bilinen "kegi-demon'unu
da" kapsamaktadir. Bu varlik gene saman tarz bir davranig gostergesidir ve ,dag kegisi
tanris1’ olarak degil ama Franko-Kantabrik bdlgedeki Paleolitik Devir kaya resim
sanatina kadar izleri geriye gitmektedir. Yiiksek kaliteli bu kaya resim sanatinin ortadan
kalkmasi samanlarin ilk sehir devletlerindeki tapinaklarda is goren rahiplerle yer degis-
tirdikleri seklinde agiklanabilir.

The rock art of Northern Africa is famo-
us since the 19th century. After the pione-

ering works of e.g. Gerhard Rholfs or Hein-
rich Barth' in the first half of the 20th cen-
tury e.g. Leo Frobenius, Abbe Breuil and
Henri Lhote developed a chronological se-
quence of several styles, starting with the

*Institut fir Ur- und Frilthgeschichie, Kochstr, 4, D-01054 Erlangen/ Almanya

Bubaline and round head period, the bovi-
dian, the horse and the camel periods. The
total number of known examples of Saha-
ran rock art has increased drastically in re-
cent decades. Recent studies, done e.g. by
Alfred Muzzolini, caused some important
change in the sequence. According to Muz-



zolini, the Bubalus style is contemporary
with the bovine phase’. He also rejected the
early datings e.g. of Fabrizio Mori, who pla-
ced the earliest paintings before the end of
the pleistocene’. Today a wide number of
scholars is involved in the exploration of
North African rock art and the colourful
szenario of saharanien rock pictures is divi-
ded into a number of different styles or
schools, but should not be dated before the
early holocene.

In the Middle East amongst several early
travellers Sir Aurel Stein drew attention to
the significance of the rock art of the Upper
Indus valley. It includes more than 30000
prehistorie and historie engravings. Recent
research is done by the Joint Pakistan-Ger-
man Rock Art Project’.

Near Eastern Rock art never found such
an interest in the archaeological science. It
was always in the shadow of the "arfe mobi-
lier" of Mesopotamian cultures. Research
rarely was concentrated on rock art sites it-
self, and the site of Kilwa e.g. was explored
by the German African Rock Art Expedition
by the way.

Anati's chronological system of the rock
art of Sinai and the Negev is still the base
of any reseach in Near Eastern rock art"
With Har Karkom an important site was fo-
und at the border between Negev and 5i-
nai’, which seems to be in the centre of the
rock art distribution of this area,

From Syria and Iran there is no publis-
hed evidence of rock art until now. From
Iraq again very few is known, but some eng-
ravings are published from Qasr Muheiwir
near Rutba near the Jordanian border’.

Arabia, especially Saudi Arabia, is rich
in rock art sites. After the pioneer work of
H.Rhotert® in Kilwa (a site first noticed by
G.Horsfield”) and E.Anati in central Arabi-
a', a number of new provinces had been lo-
cated and published by the Survey of Saudi
Arabia. But Kilwa remained the main site
for Anatis Negev-I-Style, which is poorly
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represented in the Negev itself. As the "Riie-
kenindustrie" of Kilwa today can be unders-
tood as an PPNB flint mining area, and as
the site Kilwa 19, which is close to the eng-
ravings, can be understood as an PPNB-sett-
lermnent mound, the dating of Kilwa and the
Negev-I-style most probably fals into the
PPNB-period. The engravings depict mainly
caprovines, but also an erotic scene and an
tapered bovide with humans.

The engravings from Dhuweila and other
sites in vicinity are recently published mo-
nographicaly by A.Betts". The engravings,
mainly gazelle like animals, include also a
scene of several persons, probably dancing
hunters. Highly important is the stratificati-
on of some of the engravings, giving an arc-
haeological connection of the Dhuweila art
with the PPNB. As the Dhuweila carvings
are closely comparable with Kilwa and the
Negev-I-style, the question of dating Anati's
Early Hunters style again is focused into
the PPNB period.

In contrast to the southern Levant our
knowledge about rock art sites in the Aege-
an even is completely lacking. D. Theocha-
ris published some engravings on stone
slabs from Sarakinos-cave near Makrinitza
in Pelion in Thessaly, which had been fo-
und 1964 during enlarging the entrance of
the cave”. The engravings included a hun-
ter with bow and an ibex and dancing sce-
nes. In front of the cave of Palaiokastro het-
ween Hagios Vlachos and Ano Tsechania a
stone artefact with an engraved horse was
found. But G.Freund was able to proof, that
the engravings had been of modern date
and not pleistocene or early holocene, as
Theocharis supposed". Prehistoric rock art
was not found in Thessaly or any other regi-
on of Greece.

Some fresh evidence is reported from
the republic of Macedonia. D.Aleksovski of
the Rock Art Association of Macedonia
was able to find engraved rocks in 1992",
He attributed these figures to four different
phases. The first three are ascribed to pre-
and protohistoric ages, the last has been
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attributed to the historic and Christian Pe-
riods. These engravings would be the first
ones of the complete Balkan region, but it
seems evident, that this area needs much
more research.

In Turkey Rock art is an important part
of the cultural heritage of the Hittite, Urar-
tian, Assyrian and other historical periods,
but these monuments, mainly imperial reli-
efs, are not included in this survey". Prehis-
toric rock art also was known from Turkey
for a long time'", but after the summary of
E.Anati, including the engravings of Palan-
I1 and Beldibi” and the work of M.Uyamk
in Hakkari and Tirisin™ Turkish rock art
research nearly stopped’. For a long time a
few new sites could be added, and Uyanik's
important publication about "The Pet-
roglyphs of South Eastern Anatolia” rema-
ined unknown even to most rock art rese-
archers (fig. 1).

Some new evidence only came from the
eastern part of Turkey. O.Belli reported pa-
inted rock art from Put kéyii and the Baset
dag near Van™. Alok added some further si-
tes, including examples of Medieval Age or
later graffiti on buildings, but also some
examples of doubtfull value (e.g. Cudi dagn)
21. In the NEWS 95 World Rock Art Cong-
ress in Turin and Pinerolo Anatolian Rock
Art was included in the chapter "Arabian Pe-
ninsula, Levant and Anatolia"®, The short,
half page news regarding Anafolia had been
restricted to Catal Héyiik, where there is no
true Rock Art, but wall paintings, the Van
caves and, as the only real news, to the re-
cently discovered Latmos paintings.

Anneliese Peschlow-Bindokat's research
in the region of ancient Herakleia brought
knowledge of an unexpected and spectacu-
lar province of rock art in Western Turkey™.
All the pictures in abris found around Te-
kerlek Dag, the ancient Latmos mountain,
are painted and not engraved. They depict
humans, some animals as snakes or other
reptils, and geometric signs, but no hunting
scenes. Many of the anthropomorphic figu-
res have T-shaped or M-shaped heads. Up to

now there is no archaeological culture in
the region of Tekerlek Dag, which could be
connected with the paintings, but Peschlow-
Bindokat - based on the representations of
female persons - is inclined to see iconog-
raphical and chronological links with the
Hacilar culture of the Lake Distriet in Ana-
tolia. Such a dating could be in fact a seri-
ous base, but further analysis is needed.

The situation of Rock Art research in
Anatolia is far away from beeing satisying,
So the excavations at Gébekli Tepe in Sout-
heastern Turkey (fig. 1, 7) - which encove-
red not rock art, but large scale sculptures
and reliefs - offer, like Catal Hdyiik, the
possibility of a new approach in the study
of Near Eastern Rock Art.

The site of Gdbekli Tepe is known since
1963, but its monumental neolithiec archi-
tecture was not understood by the early sur-
veyers., Time was not ready to connect a
scatter of flint tools with large worked li-
mestone slaps, which can be seen all over
the site. With the fresh knowledge of the
Cayoni and Nevali Cori excavation results
the real importance of this site was unders-
tood easily during a short visit in 1894,

In 1995, directed by the Museum of San-
lhurfa and the German Archaeological Insti-
tute excavations could be started at Gdbek-
li Tepe®. After five seasons of work (1995-
99) we know still few about the layout of the
monumental architecture (fig. 2), but we
can understand, that Gibekli Tepe is a site
mainly of megalithie ritual buildings of
unexpected dimensions,

Today from Gdébekli Tepe we have a large
serie of monumental reliefs on pillars or on
different groups of artifacts, which are da-
ted to the PPN-Period. Partially they can be
linked with Near Eastern rock art. On the ot-
her hand there are also a few examples of
true rock art at Gébekli Tepe. On bedrock of
the southeastern plateau there are three
more than life-size phalloi in relief (C15)*,
From a little cave at the western slope of the
natural rigde of Gébekli Tepe there is the re-



usually are of less guality. Simple stick-fi-
gures without specific stylistic dominate.
Isn't it, that the trained artists had been di-
sappeared? This lack of good quality rock
art in later periods seems to be connected
with the dissappearance of the shaman,
who was transformed in Bronze Age societi-
es to the "priest", now acting in the temples
and not in the canyons or abris of the mo-
untains. Some rock engravings had still be-
en made at the old holy places, but made by
the untrained visitors, This model also exp-
lains, why "good" rock art is existing in so-
me regions in quite late periods. Here the
Shamans had been survived, in some regi-
ons, like Sibiria or Southern Afrika, nearly
till today.

Gdbekli Tepe clearly is not the key site to
understand Near Eatern Rock art. But it
can help to push forward a branch of archa-
eological research, which is - in contrary to
Northern Africa - not very popular between
Near Eastern Archaeologists. In the next fu-
fure, the main focus of interest of Near Eas-
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Figure 1: Epipalaeolithic and early neolithic sites in Upper Mesopotamia; dots: excavation; circles:
survey; triangles: rock art



Gebekli Tepe a

Figure 2: Gobekli Tepe, "Schlangenpfeilergebdude”
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Figure 3: Gobekli Tepe, pillar 6



Gabelcdi Tepe

Figure 4: Gobekli Tepe, pillar 8
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Figure 7: The mound of Gébekli Tepe from North

Figure 8: Gébekli Tepe, sculpture of a boar (L= 48,5 cm)
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Hattusa/Bogazkdy’'iin Yerlesim
Tarihine Yeni Katkilar: Bluytukkaya
Kazilarina Toplu Bir Bakis

Neue Aspekte der
Besiedlungsgeschichte
von Hattusd/BogazKkoy:
Die Grabung auf

Briiytikkaya

Jiirgen SEEHER*

Schlissehwbrter: Bogarkay, Hattusa, Chalkalithikum, Bronzezed, Hethiter, getreidesilo, Eisenzeil. radiokarbondaten
Anahtar Szcikler; Bogazkty, Hattuga. Kafkelitik, Tung Gadi, Hitit, takl silosw, Demir Gads, radickarbon tarih

In den Jahren 1993-1998 sind in Hattusa/Bogazkdy Ausgrabungen auf dem Bergriicken
von Biiytikkkaya durchgefiihrt worden. Die Ergebnisse sind umfangreich und aussage-
kriftig: Entdeckt wurden unter anderem eine frithe chalkolithische Ansiedlung, grofie
unterirdische Getreidesilos aus der hethitischen Grofireichszeit und eine ausgedehnte
eisenzeitliche Siedlung, die im "Dunklen Zeitalter” kurz nach dem Weggang der Hethi-
ter begann und bis in die Mittlere Eisenzeit im 8. Jahrhundert v. Chr. andauerte. Der vor-
liegende Artikel bildet eine Zusammentassung der Ergebnisse.

Topografya ve Kazi Tarihc¢esi

Hattusa sehir alaninin kuzeydogusunda
bulunan yaklagik 500 m uzunlugundaki sirt
Biiylikkaya olarak amihr (Plan 1). Bliytlikka-
ya Deresi bogaziyla geri kalan yerlesme ala-
mindan ayrilmistir. Adim giineybat: tarafin-
da bulunan yalklasik 100m yiiksekligindeki
sarp kaya kiitlesinden alir. Bu kiitle kuzey
doguya dogru yaklasik 300 m uzunlugunda
ve 100 - 150 m genisliginde bir sirtla birle-
gir (Resim 1). Biiylikkaya'min énemli bir kis-
m yapaydir; kékende Biiyiikkaya bir dizi
kaya tliimsefi ve sivriltilerinden olusmak-
taydi. Bu kaya sivriltilerinin arasinda ve

cevresinde yer yer 10 - 15 m kalinhga ula-
san, bir kac¢ asamada tamamlanan toprak
doldurma islemine olasilikla Eski Hitit
Devri'nde, ya da en ge¢ Imparatorluk Dev-
ri'nmin erken dénemlerinde baglanmgtir ve
imparatorluk Devri'nin sonuna dek devam
edilmistir.

Giintimiizde tepede ii¢ ayr plato tamm-
lanmaktadir (Plan 2). Ust Plato tepenin en
yiiksek yerinde Asagl Sehir'e hakim sarp
kayaligin hemen lizerinde yaklasik 50 x 40
m'lik bir alan kapsar. Orta Plato yaklasik 5

*Deutsches Arohfiologisohes Institut, Aynzpasn Camii Solmlk 48, TR-280000 Gumilgsuyu, lstanbulTirkiye
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m daha alcaktadir, 100 x 60 m'lik bir alana
yayilmistir, Kuzey kenarinda Alt Plato ola-
rak adlandirlan ve yaklasik 140 x 80 m'lik
bir alam kapsayan, kuzey-kuzeybatiya yone-
len yamaca baglamlir.

Biiytikkaya'da yapilan ilk kazlar 1952 -
1854 wllarinda gerceklestirilmistir (Bittel
1853; 1955). Bu kamlarda giineydogu kena-
rnda iki potern lizerinden gecen bir Hitit
suru saptanmistir, Orta Plato'da iki deneme
acmas: agilarak Hitit dénemine ait genis
tas disemeler giin 15151na cikarilmistir, Ta-
bakaya ait olmaksizin dagimk olarak bulu-
nan Kalkolitik canak ¢émlek parcalarimn
yamsira (Hachmann 1957; Parzinger 1993)
bulunan boyali Demir Cag Keramiginin
analizleri, hafiri burada Biiyilikkale'nin en
eski "Frig" tabakasimdan da (Biytikkale II)
eski bir yerlesmenin kalintilar olabilecegi
sonucuna ulastirmmistir.

Dogal olarak séz konusu erken arastir-
malar yalmzca sondajlardan ibarettir; bun-
dan sonra 1993 yilinda P.Neve Biiyiikka-
yva'da kazilar stirdiirme karan almstir (Ne-
ve 1994). Sur duvarnmn biiyilik kismiyla
liglined bir poternin girisini giin 1s1g1na ¢1-
kartmistir; ayrica ic kisimda bir kag dene-
me sondajl agmistir. 1994 -1998 wnllarinda
bu makalenin yazarinin baskanliinda adi
gecen li¢ platoda da genis kapsaml kazlar
yapilmigtir. Sonuclar dzel topografik duru-
mu nedeniyle yanhzea Hitit devrinde degil,
hem énceleri, hem de sonralar kullamilmig
olan bu sirtin yerlesim tarihcesini yorumla-
may1 miimkiin kilar,

Kalkolitik Cag ve ilk Tung¢ Cag

Biyilikkaya'da ve bdylece Hattusa'min
tiim yerlesme alaninda en erken yerlesme
M.O. 6.binde, Kalkolitik Cag'da gercekles-
mistir. Ust Plato'nun giiney bitiminde Kal-
kolitik Cag'da olugan kiicilik bir yerlesme-
nin giintimiize ulasan 30 - 40 em kalinhgin-
daki tabakalar {1k Tunc Cag yap: faaliyet-
leri tarafindan tahrip edilmistir. Sival ta-
banlar, diiz déseme tasglan lizerine yapl-
mis ocaklar, cesitli tas yigintilan ve cukur-
lar saptanmistir. Cukurlardan birinde yan

Jiirgen SEEHER

yatirilmis bir gocuk iskeleti bulunmustur.
Buluntular Orta Anadolu Kalkolitik Caga
konulu doktora calismasi kapsaminda ele
alan U.Schoop'a gdre burada ele gegen tek
renkli, gri kahve ackili canak ¢émlek hala
Geg¢ Neolitik geleneklidir. Soz konusu dd-
nem, Konya Ovasindan (olasihikla Can Ha-
san I gevresi) ithal edilmis boya bezemeli
keramik ve diger dgelerle birlikie Erken
Kalkolitik Cag'a tarihlendirilebilir. Bu bu-
luntu grubu yukanda kisaca deginilen, Bii-
yvilkkayamin eski deneme sondajlarnndan
da taniman tabaka disi1 Kalkolitik Cag mal-
zemesinden daha eski olmakla birlikte, bu
malzeme ile yakin iligki igindedir. Biraz da-
ha gece tarihlenen tabaka disi1 Kalkolitik
Cag keramik parcalarindan, yeni ddnem
kamlarinda da, dzellikle Orta ve Alt Plato'da
gok sayida bulunmustur. Olasihkla Hitit
Devri'nde Biiyiikkaya'va tasinan dolgu top-
ragiyla birlikte buraya ulasmsglardir; yakin-
daki bagka bir yerlesmenin malzemesi ol-
duklan varsayilmaktadir. Son yillarda Hat-
tusa ¢evresinde yiiriitiilen ylizey arastirma-
larindan anlasildigina gdére (Czichon 1998),
sdz konusu Kalkolitik Cag buluntu yerleri
birbirinden uzak, tercihen dag yamaclarin-
da ya da tepe baslarnnda kurulan kiigiik yer-
lesmelerdir. Bu tiirde kii¢iik bir buluntu ye-
ri Hattusa'min 2 km kuzey dogusunda Ya-
nkkaya'da da saptanmistir (Hauptmann
1969).

Uzun bir aradan sonra M.O. 3. binin, yani
Ilk Tun¢ Cag'imin sonlarinda, Biiyiikka-
ya'da iki evreli bir yerlesme kurulmustur.
Bu dénemde de yerlesme Ust Plato'nun si-
nirlar igindedir. Tabaka kalintilar tim pla-
toya yayilmistir, ancak yalmzca giliney ki-
simda ayrintiyla arastirilmislardir. Serbest
nizamdaki tas temelli uzun kerpic yapilar,
bir sur duvan ile korunan platonun giliney-
dofu kenarina araziye uydurularak yerles-
tirilmiglerdir. Buluntular Asag: Sehir'de
Kuzeybati Yama¢ 9 - 8 c-d tabakalariyla
cagdastir (Orthmann 1963, 13 ff). Aym do-
nemde bogazin kars: yakasinda yine yiik-
sek bir diizliik olan Bliyilikkale de iskan
edilmistir. Anlasildigina gére her iki yiik-
selti de cukurda yer alan yerlesmeyi kont-
rol agisindan uygun konumdaydi. Sonraki
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dénem olan M.0O.2. bin Asur Koloni Ca-
g1'mn mimari kalintilan Biliylikkaya'da sap-
tanmamistir. Ancak Ust Plato'da tabaka di-
s1 ele gecen damga miihiir ve ¢ok kaliteli
canak ¢émlek parcalar yerlesmenin stirdii-
gii yolunda ip uclar vermektedir; gézlem-
lendigi kadariyla bu déneme ait yap: kalin-
tilar Hitit Devri'nde tiimiyle ortadan kaldi-
rilmastir.

Hitit Devri

Eski Hitit Devri yerlesme kalintilan gee¢
dénem tabakalan tarafindan yogun bigimde
tahrip edilmis olmalarnna ragmen Biiytikka-
ya'min ii¢ platosunda da saptanmistir. Kalin-
tilar bu dénemdeki yerlesmenin niteligi hak-
lainda kesin bilgi verecek tiirden degildir.

Dogu suru adi verilen ilk sur duvan Bu-
ylikkaya‘'min yalmzca giineydogu kismina
oturtulmustur. Yap tarz1 olarak Asag Se-
hir'deki Poternli Sur ile karsilastinlabilir
ve ayni Liirden yer alt1 gecitlerine sahiptir
(Plan 2: Pot.1-Pot.3). P, Neve'ye gére birbir-
lerinden 65 m uzaklikta olan Potern 1 ve Po-
tern 3 ilk yap1 evresine aittir, ancak ikisinin
arasinda yer alan Potern 2 daha sonradan
ilave edilmistir (Neve 1996, 98). 5dz konusu
tiinellerin islevi konusunda yeni bilgiler
edinilememistir: Poternlerin savasgc¢ilara
diismani arkadan vurma olanag tamyacak
bir arka kam (latinca: posterula) olabilecek-
leri diisiiniiliirdii. Ancak burada da Potern
3'iin girisi boyle bir iglevi cagnstirmaktan
uzak bir anitsalliFa sahiptir (Resim 2).

Kuzey kisimda dogu suru Biiylikkaya'nin
ucunu asarak Kuzey Sehir Suru'yla birlege-
rek devam etmekteydi (Plan 2: A). Kuzey Se-
hir Suru genis bir yay gizerek batiya, Dig
Asagn Sehir'e dénerek Biiylik Tapinagin ba-
tisindan gecip Poternli Sur'a ulasmaktaydi.
Biiyiikkaya'min giiney yiiziinde dogu suru,
dik kaya yamacim asip bogaza inerek Mina-
rekaya/Ambarhikaya'ya ulasir ve burada Bii-
yiikkale'nin kuzey kdsesine baglandig dii-
giiniilen bir surla bulusurdu.

P.Neve Biliylikkaya'min dogu suruyla Po-
ternli Sur'un yeniden yapihisimi M.O.15.yiiz-
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yildan 14.ylizyla gegis devrine tarihlendir-
mektedir (Neve 1996, 101). Onceleri eski
sehrin Biiylikkaya Deresi bogazinin bat
kismindaki alanla simirh oldugu varsayilir-
ken (6r.: Neve 1982, ek 4.5), simdilerde geh-
rin oldukea erken bir dénemde de genis bir
alana yayildign gézlenmektedir. Ozellikle
Biiyiikkaya sirtlarinin iskana dahil edilme-
siyle, diismanin béylesine sehre hakim bir
yerde yerleserek bu noktadan sehirde sir-
diiriilen tiim etkinlikleri izleyebilmesinin
engellenmis olmas1 mantikh gériinmelkte-
dir. Bu anlamda Biiylikkaya'daki dogu su-
runun ya da éncii bir bagka surun daha es-
ki olma olasih ve buradaki Eski Hitit yer-
lesmesinin korunakli sehir alamna dahil
edilmis olmas: olasihik dahilindedir. Asag
Sehir'in giiney bat tarafindaki Poternli Sur
da kékende bir Eski Hitit mimari etkinligi-
dir (Neve 1982, 35 v.d.).

Biiyiikkaya'daki sur duvanmn yapirm bii-
yiik toprak tagima islemleri gerektirmistir.
Dogu tarafinda, sirtin yamindaki ¢ukurluk
bu ve bundan sonraki dénemde doldurma
islemi icin cekilen toprak sonucu olusmus
olmalidir. Séz konusu cgukurluk Yerka-
pi'min éniindeki, setin yapilmas: sirasinda
meydana gelmis ¢ukurlukla karsilagtinla-
bilir. Biiyiik Hitit imparatorluk Devri'nde,
Ust Plato'nun giiney ucunda olasilikla res-
mi bir amaca hizmet eden ve tiim sehri ku-
sursuz bir bigimde gézlemleyecek tiirde bii-
yiik bir yap1 kompleksi kurulmustur (Plan
2: B; Resim 3). Alt Plato'nun bat1 tarafinda-
ki masif dértgen yap: da Biiyiik Hitit Impa-
ratorluk Devri'ne tarihlenir (Plan 2: C); bu-
rada da yapimin bigimi ve biliyiikliigti, mes-
ken olmasini olasihk digi birakmaktadir.
Ayrica, Alt Plato'da Hitit Biiyiik Imparator-
luk devrine tarihlenen, teraslama tarzindan
yararlamlarak yamaca paralel yapilmis , ge-
gitli mimari kalintilar saptanmasgtir.

Biiyiikkaya Biiyiik Hitit Imparatorluk
Devri'nin gec dénemlerinde yepyeni bir ya-
pilanmaya sahne olmustur. Dogu tarafinda-
ki eski sur yeni bir duvarla ylikseltilmistir.
Ayrica, Biiyiikkaya'yn kuzeyden simirlayan
yeni bir duvar insa edilmistir (Plan 2: D). Bu
duvar batida Deliklikaya'ya uzanirken dogu-
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da yeni dogu suruyla keskin bir ag ile bir-
lesmektedir. Neve s6z konusu kuzey surun
yap diizenini Asag Sehir'deki "Abschnitts-
mauer” olarak tanimlanan surun yap: diize-
ni ile karsilagtirmakta ve her ikisini de
III.Hattusili devrine ya da biraz daha gece
tarihlendirmektedir (Neve 1996, 101). Yap:-
lanma sirasinda yeniden biiyiik miktarda
toprak dolguya gereksinim duyulmus wve
bdylece Biiylikkaya her yénden tahkim edil-
mis bir kaleye déniismiistiir. Kuzey Sehir
Suru Biiylikkaya'min kuzey eteginde benzer
bir yenilenme gecirmediginden, séz konusu
duvarin o dénemde hala savunma isleviyle
var olup olmadif sorusu akla gelmektedir.

Alan balkimindan gehirdeki en biiyiik ka-
p1 Biiylikkaya surlarimin dogu tarafinda yer
almaktaydi. Kuzey suruna ikinei bir kap
acilmigtir; buradan Kuzey Sehir'e yilankavi
bir yolla inilirdi. Aynca Biiylikkaya'ya Asa-
&1 Sehir'den giineybat yoniinde dik bir yol-
la da ulasilirdi(Plan 2: E). Yokusun en dik
kesiminin dibinde, kaya lizerinde Bati Ka-
p1s1 adiyla anilan ve Kuzey Sehir'e ikinei
baglantiy: olusturan kap1 bulunurdu.

Surun yeniden insas1 sirasinda Biiylikka-
ya'mn yeni islevi igin gerekli genis hacimli
toprak yi@gintilarina ihtiyvag duyulmustur. Bu
dénemden baslayarak soz konusu yere dik-
ddrtgen bigimli, topraktan biiyiik tahil silo-
lar1 kurulmustur. 6 x 6 m ve 12 x 18 m boyut-
lan arasinda degisen onbir adet ¢ukur sap-
tanmastir (Resim 5); ancak arazi yapisina ba-
kilirsa rahathkla onbes  hatta daha fazla si-
lonun varhg diisiintilebilir. Cukurlar en az 2
m derinliginde, olasihikla da bundan daha
derindiler, Demir Cag tahribati nedeniyle
Cukurlarnn st kenarnmn bulunamamasin-
dan dolay1 derinlikleri ancak minimum de-
ger olarak verilebilir. Cukurlarnn tabanlar
kire¢ tasindan kaba bir déseme ile kaplan-
mastir. Hem désemenin {izerinde hem de cu-
kurlarmn toprak duvarlarnda tabaka halinde
organik malzeme saptanmistir (Resim 8).
Saptanan organik malzeme, ¢ukurlan yalht-
mak amaciyla kullanilan kalin saman taba-
kasidir, S6z konusu tabakalardan silolarda
saklanan tahil tiirtini gdsteren biiylik mik-
tarda arpa poleni elde edilmistir.

Jiirgen SEEHER

Tahilarn toprak alt silolarda saklanmasi
tiim diinyada yaygin bir uygulamadir (Siga-
ut 1980) ve asagnda agiklanacak olan ilkeye
dayanir: Tahilla doldurulan ¢ukur miimkiin
olan en etkin hava yalittmim saglamak i¢in
kalhn bir tabaka toprakla kapatilir, Bu or-
tamda tahil, tanelerin arasinda kalan oksije-
ni solur ve karbondiyoksit liretir. Zehirli
olan séz konusu ortamda fare, tahil bécekle-
ri ve kiif mantarlamn barinamasz. Tahil nem ve
oksijen aligveriginden korundugu siirece,
yarm yiizyili asan zaman dilimleri boyu bo-
zulmadan saklanabilir hale gelir, Ancak za-
manla tahilin ¢gimlenme yetisi oldukca aza-
hr, Anlasilacag lizere, yontem bir tiir kon-
servasyondur: Havadan tiimiiyle yalitma zo-
runlu oldugundan bu tiir silolar gereksinim
oldukea agihp kapanamaz, bir kez agildikla-
rinda tiimiiyle bosaltilmalan gerekir,

Genis kapsamh ¢alismasinda H, Hoffner
Hititler'de tarim ve beslenme konusu gerge-
vesinde tahil ambarlarim c¢ivi yazili metin-
lerden yola ¢ikarak betimlemistir. ESAG
(eskisi ARAH) siimerogrami ile tanimlanan
mimari birimler yap: degildir. Bu birimler
"derin" ve "topraga kazilmis" olarak tamm-
lamir; "agagiya dogru" bir sey konulur ve
"agafndan disanya" bir sey kanlir (H.
Hoffner 1974, 34 vdd.). Kuskusuz bu sekilde
Biiylikkaya'daki oérnekler tiriinde silolar
anlatilmalk istenmistir,

Yenilemeler, dolgular ve kesismeler, hep-
si aym ddnemde olmasa da, silolarin uzun
stireli kullamldiklarini géstermektedir, En
biiytik silo ¢ukuru olan silo 8'in (Resim 4) 2
m'lik dolgu yiikseklifFinde 432 m™liik bir de-
polama kapasitesi oldugu diisiiniildiigiin-
de, Biiyiikkaya'da ne biiylik miktarlarda ta-
hil depolanabilecegi gériiliir. Bu miktar
1400'den fazla kisinin bir yillik gereksini-
mini karsilayabilecek olan 260 ton arpaya
egittir. Bu silolarda giinliik kullamim igin
degil, darhk zamaninda kullanmak iizere
uzun siireli rezerv olarak biiyiik hacimde
tahil depolanmistir. Resim 7 bu silolarn
kullanim gekilleri igin bir éneridir.

Biiyiikkaya'da surun yeni yap1 evresi igin
dnerilen tarihin dogrulugu benimsenirse,
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silo kompleksi M. O 13.ylizyilin ortalarina
tarihlendirilebilir. Asa@ Sehir'in 30/34 plan
karesinde, Poternli Sur'un arkasnda son
yillarda saptanan bir silo kompleksi yakla-
sik aym dénemde kullamim digi birakilmig-
tir (Seeher, 1999, 2000). Burada 32 gdzlii,
115 m uzunlugunda ve 7- 9000 m* liik sakla-
ma kapasitesinde bir yeralt: silo yapis1 bu-
lunmaktadir. Biiyilikkaya'daki silolar séz,
gegcen miktarda saklama kapasitesinden
yoksun olmakla birlikte bu iglevin en azin-
dan bir knsmini iistlendikleri akla yakin go-
riinmektedir,

Hitit Imparatorluk Devri'nin sonlarina
dogru Biiyiikkaya'da Kuzey Kap1 driilerek
kapatilmis, kuzey sur duvarinin 6niine ek bir
én duvar yerlestirilmistir (Plan 2: F). Bu 6n-
lem en gec bu devirde, daha asagida yer alan
Kuzey Sehir Suru'nun islev dis1 birakildigina
isaret eder. Biiyiikkaya'min dogu tarafina da
bir 6n duvar ériilmiistiir (Plan 2: G), baz be-
lirtiler dogu kapisimin da kullamma kapan-
digam diisiindiirmektedir. S6z konusu varsa-
yimin dogru oldugu diigiiniiliirse, Biliylikka-
ya'ya yalmzea kuzey surun arkasindan, yoku-
sun korunaklh halinden yararlamlarak Asai
Sehir iizerinden erigilmekteydi. Yolun Alt
Plato'ya ulastifn yerde gegis bir duvar tarafin-
dan kesilerek korunmaktayd (Plan 2: H). Ta-
hil ambarlanmn bu sekilde korunmalarina
sebep Imparatorluk Devri'nin sonlarinda gi-
derek artan sehrin i¢ine diigtiigi giivenlik s1-
kintis: olmalidir. Biiyiik ambarlarn bazilari-
nin doldurulup islev disi kaldig bu zaman
diliminde kuzey kapisinda ¢émlek firnm ka-
hntilan dikkati geker. Biiyilikkaya'da Hitit is-
kaminin sonu yanginlara ya da baska tiirden
yikamlara bagh degildir. Bu yolda veriler de
beklenmemektedir, zira bu béliim gehrin di-
ger bélgelerinin hemen tiimiinde oldugu
iizere, yaklasik M. O 1200'lerde yavas yavas
terkedilmistir (Seeher, baskda): Biiylik mik-
tarda tahili uzun sireli saklamay gerektiren
bir durum kalmamasgtir.

Demir Caga

Biiyilikkaya sirtlan uzun siire terkedilmis
bir durumda kalmamistir. Sehrin terk edil-
mesinden kisa bir siire sonra M. O. 12.yliz-
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yilda Karanhk Cag baslarinda, Erken De-
mir Cag sakinleri buraya yerlesmisglerdir.
Bu yerlesme iki evrelidir ve iist evre iki ge-
lisim siireci gdsterir. Orta Plato'da bu ddne-
me ait tabakalar 1,5 m kalinhgina ulagmak-
tadir. Alt Plato'da bulunmus bir dizi ¢gukur
bu dénemde Biiylikkaya'min bu bélgesinde
de yerlesim aktivitelerinin bulundugunu
gosterir. Mimari kalintilar hem tas temel
tlizerine kerpig¢ yap1 seklinin hem de kazikh
yap1 tekniginin (Resim 9) bir arada kullaml-
digini géstermektedir. Ayrica iglerinde kis-
men ahsap kalintilarinin bulundugu, boyut-
lar 6 - 8 m arasinda degisen biiylik gukur-
lar da giin 1s:1@ina cikartilmistir (Resim 8).
Bulunan hayvan kemiklerini inceleyen A.
von den Driesch séz konusu ¢ukurlarda do-
muz barndirldig konusunda baz ip ugla-
rindan bahsetmektedir. Karanhk Cag'a ait
tabakalardan alisilmisin disi bir yogunluk-
ta hayvan kemigi elde edilmistir. Bu malze-
menin dénemin iklim ve ekonomisini yeni-
den modellendirme konusunda biiylik ko-
layhik saglayacag diigtintiilmektedir.

Orta Plato'da bu devre tarihlenen ve ma-
den isleme zanaatiyle yalkindan ilgili bol
miktarda buluntu ele gegmistir. Madencilik
kapsaminda ates yerlerinin yan sira demir,
tunc, kursun buluntularla pota ve lifle¢ par-
calarindan s6z edilebir. S6z konusu bulun-
tularin disinda demircinin alet yapiminda
kullanmak iizere trettigi geyik boynuzun-
dan saplar ve ¢ok sayida bunlarnn yapimin-
dan kalan, tamamlanmamis drnekler ve
iiretim artign boynuz parcgalan da giin 15181
na gikanlmigtir. Karanhk Cag'a tarihlenen
maddi kiiltiir kalintilarn Hitit imparatorluk
Devri kalintilanindan tiimiiyle farkl bir go-
riiniim sunmaktadir. Bu durum kiigiik bu-
luntu kompozisyonunda, ¢zellikle de he-
men tiimiiyle el yapim olup farkh bir form
yelpazesi gosteren keramik buluntularda
kendini belli etmektedir. H.Genz bu yayin-
daki diger bir makalede stz konusu kera-
mifin dzelliklerini ele almaktadir.

Karanhk Cag izleyen ve "Biiylikkaya Evre-
si" adiyla da amlan Orta Demir Cag'da, aym
yerde tiim tepe sirtim1 kaplayan genis alanh
bir yerlesme kurulmusgtur, Mimarisi oldukea
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Sur'un arkasinda yer alan, devlet hazinesi-
nin bir kismini ve kralin giicliniin temelini
olusturan biiylik kompleksin devami niteli-
gindedir. Ay sekilde Biiylikkaya'daki top-
rak silolar da, kii¢lik ¢capta da olsa, bu isle-
vi yerine getirmekteydi.

Biiyiikkaya kazilar1 Hattusa ve cevresi
icin Erken Demir Cagi'nda Karanhk Caga
ait bir yerlesmenin ilk kamtlarmm olustur-
maktadirlar. Hititler'in sahneden gekilme-
sinden kisa siire sonra burada hemen he-
men kesintisiz bicimde M.O 12.yiizy1ldan
8.ylizyla kadar siiren bir yerlesme olug-
mustur. Buluntularin degerlendirilmesi so-
nucunda Karanlhik Cag'da burada yasayan
insan topluluklarimin, kékii ilk ve Orta
Tung Caglan'na dayanan eski bir Anadolu
kiiltdriini yasattiklarn anlasilmaktadir. De-
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Cizelge 1: Bilylkkaya Erken ve Orta Demir Gag radyokarbon tarihleri
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(KARANLIK CAG 2)

BUYT YA BUYUK
TARIHLEME DONEM | VERILER
BIZANS | Tabakasiz buluntular
i Tabakasiz buluntular, Sur, Evler
ROMA mezarlar
M.0.3., 1. yy. GALAT-HELENISTIK - Tabakasiz buluntular Tabakasiz buluntular
G%%gg!ggié‘}% G Tabakasiz buluntular? Ia
G%%gggghg;?c Tabakasiz buluntular Ib
M'ngfglﬁ 50'den ﬁﬁgﬁ&%mggi%ﬁfi Tabakasiz buluntular IIa
ORTA DEMIR CAG Ust Plato’da sur ve
w " yerlesme; Dogu II'b
L ERERN FRIV) Kapi'da bir sira yam
M.0.9.yy. ORTA DEMIR CAG Her ii¢ platoda genis 9
(BUYUKKAYA EVRESI) | yerlesim aktiviteleri
ERKEN DEMIR CAG Orta Plato'da yerlesme,

Alt Plato'da ¢cukurlar;
tabakasiz buluntular

(kirmiz1 boyali ¢canak ¢.)

Tabakasiz buluntular

M.0.1200/1180'den ERKEN DEMIR CAG y
porebl e (KARANLIK CAG 1) Orta Plato'da yerlesme
T Tahil silolar:; kuzeyde
. BUYUK IMPARATORLUK | @n sur, Kuzey Kapr'da (illa)
M.0.1200 CAGI - SON DONEM | ¢omlekeilik atolyesi;
cesitli yerlesim
kalintilar:
P Dofu Surun yeniden
BU&'IJGlrI tMPAHAgDRLUK ingam, Kuzey Sur, T
CAGI - GEG DONEM | .1)) silolars; Asafn
_J Plato'da gesitli yapilar B
P Dogu Sur ve poternler;
BUYUK iMPARATQHLUK st Plato'da biiytik I:Iirl IV a-b
CAGI - ERKEN DONEM | yap; diger iki platoda
yerlesim kalintilar
M.0.1650/1600'den | ESKI HITIT KRALLIGI ;ﬁtﬂﬂfﬁgﬁm g Ve
aonss kalintilar
M.0.1700°den KARUM DONEMI | fapakesiz buintular; vd
evvel yverlesim kalintilary
M.0.2000'den iLK TUNC CAG 3 Ust plato’da yerlesme v
evvel
Cok sayida tabakasiz
ERKEN&&' EDLiTtK buluntulan dzellikle
Orta ve Alt Plato’da
M.O.6. binyil ERKEN é‘fé*‘fm‘iﬂx Ust Plato'da yerlesme

Cizelge 2: Biiylkkaya Kronoloji tablosu
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- BOGAZKOY

b o, 1994 - 1987  Hans P. Birk

| Hitit Byik Imparatoduk Dénemi W _ )
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Plan 1: Hattusa/Bogazkdy Genel Plami



Jingen SEEHER

ALT PLATO

NEE AEEIEEIE AEAERE
\.\ ..\..lll...ﬁ..ll.-.ll.rr.-..rrr.ll .11|.Il|l|.|m
/ @ I L—T &
o e . [
Hi _ N P I.M..Ir... — 4 m
: 5 2 . i gi® =
\ L < =
f_. | J“u/ <
x Wi
1 T N R =
I~ S |
| > =
" 2
- m .
o_ - ‘?r..
= \

|
_/"‘M“‘\IL

1

/

-

H‘iﬂ

7 M e ™ ko w m L byt ] b i W e ] b L

280V

e e lig nr n ] b ™ w|m BL | 19 e | W i | W ] ¥ ar )

e

N f/.,f/f

YTE 71

N NAY A

3 E

i dara=t

NI s ] 47 1
R N ! r.J. — \Ier, \\.\\ E
3 ......f,.. //... B & \\\\\ \.....\... 3
: e =~ i = m.lﬁ i
3 N =T B T
3 NN ~_ ———
F —_— |fr. /J.._ Hrl : =
£ e [ ) % | P T — A

AR E AEIEEAERE 5 A E AEIERER

Plan 2: Hitit Biylk imparatorluk Cagi'nda Bilyiikkaya
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Resim 1: Biylkkaya - Kuzeyden bakig

Resim 2: Blylkkaya - Potern 3'Un girigi
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Resim 6: Bilylkkaya - Tahil silolaninin yan duvarlarina yahtim igin konmus saman tabakasinin izleri
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Resim 8: Biyiikkaya - Orta Plato. Karanlik Cag, ahsap doseli bilylik gukur
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Resim 11: Biiyllkkaya - Ust Plato. Orta Demir Gagin, Blyiikkale lIb ile cagdag evresine ait sur duvar
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Resim 12: Biiyikkaya - Ust Plato. Orta Demir Cag Kutsal mekan




TUBA-AR IIT (2000)

Die Eisenzeit in Zentralanatolien im
Lichte der keramischen Funde vom
Biiylikkaya in Bogazkoy/Hattusa

Bogazkoy/Haltusa
Biiytikkaya Keramik
Buluntular: Isiginda
Orta Anadolu’da
Demir Cagi

Hermann GENZ*

Sclissalwdrier: Bojarkdy, Hattusa, Dunkles Zeitalter, Eisenzedl, Phryger, Reramik, Zentralanatobian
Anahtar Sazcikier; Bodazkby, Hattusa, Karanhk Gag, Demic Cafi, Frig, canak comiak, Oria Anadolu

Bogazkoy/Hattusa'da Biiyiikkaya sirti tizerinde yapilan kazilarda genis alana yayilmig
bir Demir Cagh yerlesmesi bulunmustur. Bogazkdy 'deki eski kazilardan bilinen "Frig" ta-
bakalariyla gagdas olanlarin (burada Orta Demir Cagi) disinda daha eski, Erken Demir
Cag'a ait tabakalar dikkati ¢eker. Erken Demir Cag'a ait buluntular, Hitit Imparatorlulk
Cag1'm1 takip eden "Karanlik Cag" olarak adlandirilan déneme 1sik tutar. Orta Anadolu
bélgesinin Erken Demir Cag'da hemen hemen bos ve ancak gocebe topluluklarin gelip
gegtigi bir bolge oldugu sanimaktaydi. Biytikkaya, Gordion, Kaman-Kalehdytik gibi yer-
lesmelerden elde edilen sonuglar bu bdlge i¢in diigtiniilen modelin yeniden elden geci-
rilmesi gerektigini géstermektedir. Bu yazida Biiylikkaya Demir Cagi keramiginin bazi

Sgeleri iizerinde durulacak ve Orta Anadolu tarihi icindeki yeri analiz edilecelktir.

Einleitung

Bei den von 1993 bis 1998 erfolgten Aus-
grabungen auf dem Biiylikkaya in Bogaz-
kdy/Hattusa wurde eine umfangreiche ei-
senzeitliche Besiedlung festgestellt (Neve
1994: Seeher 1995, 1996, 1997, 1998, 1999,
2000). Neben den bereits aus Bogazkdy be-
kannten sogenannten phrygischen Schich-
ten® - hier als mittlere Eisenzeit bezeichnet
- ist vor allem die Entdeckung von friih-
eisenzeitlichen Schichten bedeutsam (Abb.
1). Diese fritheisenzeitlichen Befunde wer-
fen neues Licht auf das sogenannte , Dunk-

le Zeitalter”, d. h. die Zeit unmittelbar nach
dem Ende des hethitischen GrofBireiches.
Galt Zentralanatolien bislang in der frithen
Eisenzeit als weitgehend siedlungsleeres,
allenfalls von Nomaden durchzogenes Ge-
biet (Akurgal 1955, 112; Joukowski 1996,
207), so zeigen nun die neuen Ergebnisse
vom Biiyiikkaya, zusammen mit dhnlichen
Befunden aus Gordion, Kaman-Kalehoytiik
und anderen Orten, daB dieses Bild einer
Revision bedarf (Abb. 2). In diesem Artikel
sollen einige Aspekte der eisenzeitlichen

* Deutsches Archilologisches Institut, Ayazpasa Camii Sokok 48, TR-E0080 GimdssuyuistanbulTirkiye
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Keramik des Biiyilikkaya vorgestellt und ihr
historischer Kontext in Zentralanatolien
analysiert werden.

Die friiheisenzeitliche Keramik

Auf dem mittleren Plateau wurden in ei-
ner durch die spitgroBreichszeitlichen Si-
logruben 8 und 9 gebildeten Vertiefung
drei aufeinanderfolgende Schichten der
frithen Eisenzeit, des sogenannten "Dunk-
len Zeitalters" entdeckt (Seeher 1997,
3271ff., 1998, 235ff.). Diese stratigraphische
Abfolge bildet die Grundlage fiir die Eintei-
lung der frithen Eisenzeit in eine friihe,
mittlere und spédte Phase, wobei sowohl
stratigraphisch als auch von der Keramik-
entwicklung her die mittlere und die spéte
Phase nicht deutlich voneinander ge-
trennt werden kdénnen. Unter den friih-
eisenzeitlichen Schichten liegt eine Silo-
grube der spéten Grofireichszeit (spiites
13. Jh. v. Chr.), nach oben werden die friih-
eisenzeitlichen Schichten durch mittel-
eisenzeitliche ("phrygische") Bebauung
versiegelt. Insgesamt ist friiheisenzeitlic-
he Keramik auf allen Plateaus des Biiyiik-
kaya in betréiichtlicher Anzahl anzutreffen,
ausserhalb des mittleren Plateaus aber ka-
um aus stratigraphisch gesicherten Fund-
zusammenhingen.

Die Keramik der friihen Phase der Friih-
eisenzeit weist meist einfache Formen wie
Schalen, halslose Tdpfe, Tépfe mit ausbi-
egendem Rand und Kriige auf (Abb. 3:1-7).
Verzierungen sind nicht belegt, meist ist
die Oberfliche gegliittet, teilweise sehr gut,
hiufig sind aber auch nur einzelne Glittst-
reifen sichtbar. Zwei Waren lassen sich un-
terscheiden. Eine feinere ist beigefarben
bis hellbraun, meist klingend hart geb-
rannt und weist als Magerungspartikel
Kalk und scharfkantige Gesteinssplitter
von bis zu 2mm Gréfe auf. Die zweite, grd-
bere Ware ist dunkelbraun his schwarz,
weniger gut gebrannt, und enthélt als Ma-
gerung meist Steinchen von bis zu 3mm
Groéfie. Ein GroBteil der GefidBie ist handge-
macht, doch sind noch ca. 25% der Kera-
mik scheibengedreht.
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Die Verwendung der Drehscheibe sowie
Formen wvon Schalen mit ausbiegendem
Rand (Abb. 3:3), halslosen Tépfen mit aus-
sen verdicktem Rand (Abb. 3:4-5) und Krii-
gen mit Kehle an der Innenseite des Ran-
des (Abb. 3:7) weisen auf hethitische Tradi-
tionen hin., Entsprechende scheibenge-
drehte Gefille sind im Repertoire der hethi-
tischen GroBreichszeit gut belegt (Miiller-
Karpe 1988; Parzinger/Sanz 1992). Trotz die-
ser Ahnlichkeiten bestehen aber doch deut-
liche Unterschiede zwischen der spétgroli-
reichszeitlichen Keramik und der friih-
esten Phase der Friiheisenzeit. Waihrend
bei der groben tongrundigen Ware der spé-
ten Grofreichszeit - der sogenannten Tépfer-
ofenware (Miiller-Karpe 1988) - die Oberflic-
he meist unbehandelt blieb, weisen fast al-
le friiheisenzeitlichen Gefifle eine mehr
oder weniger sorgfiltig ausgefiihrte Glét-
tung der Oberfliche auf.

Die Keramik der mittleren und spéten
Phase der Fritheisenzeit unterscheidet sich
kaum voneinander’. Sie stellt aber auf je-
den Fall eine organische Weiterentwick-
lung der Keramik der friihen Phase dar,
auch wenn die hethitischen Traditionen
verlorengehen. Scheibengedrehte Keramik
taucht nur noch selten auf, auch besteht bei
diesen Stilicken der Verdacht, dali es sich
griftenteils um verworfenes Material aus
der frithen Phase handelt.

Die feinere beige sowie die grobere redu-
zierend gebrannte Keramik setzen sich auf
jeden Fall aus der frithen Phase fort, eben-
s0 wie ein Grofteil der einfachen Geféilifor-
men. Daneben treten jedoch auch neuere
Typen auf. Schalen weisen nun héufig eine
Kehle auflen unterhalb des Randes auf
(Abb. 3:8-9), ebenfalls typisch ist das Auftre-
ten von facettierten Ridndern an Schalen
und Tdépfen (Abb. 3:10-12). Diese facettier-
ten Réinder finden sich héufig zusammen
mit roter Bemalung bei der feinen beigefar-
benen Ware (Abb. 5:4-6). Die Motive der Be-
malung beschrinken sich auf rein geome-
trische Motive wie Strichgruppen, Zick-
zacklinien und - besonders charakteristisch
- punktgefiillte Dreiecke (Abb. 5:4-9; 9; 10).
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Ritz- und Einstichverzierung ist bei der gro-
ben reduziert gebrannten Ware belegt, tritt
aber insgesamt sehr selten auf (Abb. 4: 6+8).
Haufiger finden sich an Tépfen der Grobwa-
re Hufeisenhenkel (Abb. 4:3; 11) sowie run-
de oder dreieckige Knubben (Abb. 4:4-5; 11),
Eine hédufig anzutreffende Gefifiform, die
sich aber bisher einer iiberzeugenden funk-
tionalen Deutung entzieht, ist der Sieb-
trichter (Abb. 5:2-3; 12). Diese Siebtrichter
weisen an einem Ende eine breite, an dem
anderen eine schmale Offnung auf, die
Wandung ist mit vor dem Brand eingesto-
chenen Léchern versehen. Die GefidBe sind
schlecht gebrannt, unsorgfiltig bis kaum
geglittet und weisen fast immer sekundére
Brandspuren auf.

Keramik der mittleren Eisenzeit

Der Beginn der mittleren Eisenzeit ist
durch spiirbare Verdnderungen im Kera-
mikrepertoire markiert. Die rote Bemalung
verschwindet ganz, statt dessen taucht eine
matte dunkle Bemalung auf, meist in
braun, schwarzbraun oder violettbraun
gehalten, nur selten ist sie tiefschwarz.
Auch im Formenspektrum sind deutliche
Verdinderungen zu erkennen. Die fiir die
spéteren Phasen der frithen Eisenzeit typisc-
hen facettierten Rinder und Henkel versch-
winden fast ganz. Dennoch setzen sich eini-
ge auffillige Elemente von der friihen in die
mittlere Eisenzeit fort. Dazu gehdren z. B.
die Hufeisenhenkel (Abb. 6:9), sowie bei der
Bemalung die Verzierung von Schalenrin-
dern mit Strichgruppen (Abb. 6:1).

Die Biiyiikkaya-Stufe:

Bereits in den 50er Jahren bemerkte K.
Bittel (1953, 50; 1955, 24), daB die auf Biiyilik-
kaya zutage kommende eisenzeitliche Kera-
mik wohl friiher als Biiyiikkale II anzuset-
zen wire. Auch wenn diese Biiylikkaya-Stu-
fe niemals genauer definiert wurde, bestéti-
gen die neueren Grabungen doch Bittels
Vermutung. Auf dem unteren und mittleren
Plateau des Biiylikkaya wurde eine substan-
tiellere Besiedlung freigelegt, die sich der
Biiylikkaya-Stufe zuweisen laft.
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Neben reduzierend gebrannter Kiichen-
ware dominiert vor allem die feinere beige-
farbene bis hellbraune Keramik. Die Kera-
mik ist durchgehend handgemacht. Ein
iiberraschend grofier Prozentsatz dieser fei-
neren Keramik weist die dunkle, matte Be-
malung auf. Bei Schalen beschrinkt sich
die Dekoration auf den Rand, bei geschlos-
senen Gefdfien auf Rand, Hals und Schul-
ter. Typische Motive sind Linien und Linien-
biindel, Girlanden und kreuzschraffierte
Dreiecke (Abb. 6:1-8; 7:1+3; 13).

Schalen weisen in der HRegel zwei typi-
sche Formen auf: der Rand ist entweder in-
nen verdickt (Abb. 6:2-3), oder schwingt weit
nach aufien aus (Abb. 6:4-5). Bei geschlosse-
nen Formen iiberwiegen Tépfe und Kriige,
diese haben immer einen Flachboden und
meist einfach ausbiegende, seltener ver-
dickte Rénder. Kochtopfe weisen héufig
Knubben auf der Schulter auf (Abb. 6:10).

Die Biiyiikkale-II-Stufe:

Zusitzlich zu dem frithen Material wurde
aber auch Keramik angetroffen, die eindeu-
tig der Biiytikkale-II-Stufe zuzuweisen ist.
Diese Keramik konzentriert sich auf dem
oberen Plateau, findet sich aber auch in
oberflichennahen Schichten auf dem mitt-
leren und unteren Plateau. Die Biiylikkale-
II-Siedlung auf dem oberen Plateau weist
einen Brandhorizont auf, der mit reichem
in situ gefundenen Keramikinventar einen
glinstigen Ausgangspunkt fiir die Charakte-
risierung der Biiyiikkale-I-Keramik bietet
(Seeher 1999, 326).

Die Keramik ist meistens noch handge-
macht, daneben treten aber schon vereinzelt
scheibengedrehte Stiicke auf. Auffallend ist,
daB ein Grofiteil der Form- und Dekorations-
elemente der Biiylikkaya-Stufe weiterhin
gut vertreten sind. Zu dieser traditionellen
s.Grundausstattung” kommen aber zahlrei-
che neue Elemente hinzu. Dies betrifft vor
allem die Dekoration: bei der monochromen
matten Bemalung treten neue Motive auf, so
Kreisaugen, Radmotive und Tiere, vor allem
Wildziegen und Hirsche, seltener Vigel,
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auch Fische sind belegt (Abb. 7:4-7; 14). Vor
allem die Keramik mit Tierdarstellungen ist
mehrfach behandelt worden®, und dem-
entsprechend leider auch unter verschiede-
nen Namen bekannt (Alisar IV-5til, Tierstil,
Silhouettenstil, frithphrygischer Stil). Ne-
ben den {iblichen, sehr elegant wirkenden
Darstellungen des eigentlichen Tierstils
sind vom Biiyiikkaya auch mehrere sehr un-
gelenk wirkende Tierdarstellungen bekannt
(Abb. 14: oben rechts; 15). Derzeit ist noch
unklar, ob es sich dabei um Vorlidufer des ei-
gentlichen Tierstils, regionale Besonder-
heiten oder einfach nur die Werke weniger
begabter Maler handelt. Neu tritt auch
mehrfarbige Bemalung auf: zu dem dunklen
Farbton gesellt sich nun hédufiger rote Be-
malung (Abh. 8:7-10; 186).

Auch neue Formtypen treten auf, so grolle
Kratere mit Deckelauflage am Rand (Abb.
8:4-6). Schliefllich wird das Spektrum der
Biiylikkale-II-Keramik durch neue Waren
bereichert, Graune Ware tritt nur in wenigen
Beispielen, meist kleinen Gefiéiflen wie Scha-
len oder kleinen Tépfen auf (Abb. 8:11).
Ebenfalls selten ist eine sehr feine, weilitoni-
ge Keramik, auch diese nur in wenigen Bei-
spielen belegt. Die geringe Zahl der Funde
dieser Waren legt den Gedanken an Importe
nahe, dies liefle sich am sichersten durch
petrographische Analysen nachweisen.®

Zur Datierung der
eisenzeitlichen
Besiedlung des Biiyiikkaya

Die Keramikchronologie fiir die Eisenze-
it Zentralanatoliens steht derzeit noch auf
sehr unsicheren FiiBen. Da die Grabungen
auf dem Biiyiikkaya fiir die Eisenzeit ke-
inerlei Importfunde erbrachten, sind dem-
nach kaum neuere Ergebnisse zur absolu-
ten Datierung zu erwarten. Lediglich einige
Uberlegungen zur Dauer der eisenzeitlic-
hen Besiedlung des Biiyiikkaya sollen hier
angestellt werden (Abb. 1).

Die deutlich erkennbaren hethitischen
Traditionen in der friihesten Phase der
Friiheisenzeit zeigen, dall nach dem Ende
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des hethitischen Grofireiches nicht mit einer
lingeren Unterbrechung der Besiedlung zu
rechnen ist. Als Datum fiir das Ende des het-
hitischen GroBreiches wird heute allgemein
der Zeitraum um oder kurz nach 1200 v. Chr.
angenommen (Hoffner 1992, 49; Slirenhagen
1996, 289). Wihrend sich somit der Beginn
der friiheisenzeitlichen Besiedlung einiger-
malien sicher angeben 1dBt, besteht fiir de-
ren Ende noch keine endgiiltige Klarheit.
Allenfalls iiber die Datierung der mittleren
Eisenzeit 146t sich das Ende der friithen Ei-
senzeit ungefihr bestimmen. Traditionell
wird der Beginn der mattbemalten Keramik,
durch welche die mittlere Eisenzeit charak-
terisiert wird, in das 8. Jh. v. Chr. datiert
(Alcurgal 1955, 24). Allerdings setzte Akurgal
die Keramik der Biiylikkale-II-Stufe an den
Anfang seiner stilistischen Entwicklung. Bit-
tel (1955, 24) vermutete somit zu Recht, dal
die zeitlich friithere mattbemalte Keramik
des Biliylikkaya in das 9. Jh. v. Chr. gesetzt
werden koénnte. Nach dem derzeitigen
Kenntnisstand kann fiir die Biiyilikkale-II-
Stufe ein Beginn im 8. Jh. v. Chr. als gesic-
hert angesehen werden. So datierte Bossert
(1963, 69) aufgrund von griechischen Impor-
ten den Ubergang von Biiyiikkale II zu I in
die erste Hiilfte des 7. Jhs. v. Chr.. Fiir die
mehreren Bauphasen von Biiyilikkale II (Ne-
ve 1982, 146) kann man sicherlich einen Ze-
itraum von mindestens einem Jahrhundert
veranschlagen. Biiyiikkale II f4llt somit graf-
tenteils ins 8. Jh. v. Chr. Auch in Gordion las-
sen sich Funde des Tierstils in das B. Jh. v.
Chr. datieren (Sams 1994, 163). Daraus folgt,
dafl die Biiyiikkaya-Stufe, fiir die man sicher
keinen allzu kurzen Zeitraum veranschlagen
darf’, in das 9. Jh. v. Chr. gesetzt werden
muf. Der Ubergang von der friithen zur mitt-
leren Eisenzeit muf demnach im frihen 9.
oder sogar an der Wende vom 10. zum 9. Jh.
v. Chr. angesetzt werden. Noch ist nicht gek-
ldrt, ob zwischen der frithen und der mittle-
ren Eisenzeit ein Hiatus anzunehmen ist.
Falls dies zutreffen sollte, diirfte dieser nach
Ausweis der im Keramikmaterial beobachte-
ten Kontinuititen von nicht allzu langer Da-
uer gewesen sein. Die bisher vorliegenden
drei C-14-Daten’ bestéitigen die hier vor-
geschlagenen Datierungen in groben Ziigen.
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Die Biiylkkale-II-Siedlung auf dem obe-
ren Plateau des Biiylikkaya scheint aber
nicht die gesamte Biiylikkale-II-Stufe zu
umfassen. Schon ab der Mitte der Biiyiikka-
le-II-Stufe tauchen Dekorationen wie Tiere
mit dunklen Konturen und heller Innenbe-
malung auf (Opificius 1965, 811f.), die auf dem
Biiyiikkaya nicht belegt sind. Die Besiedlung
des Biiyiikkaya endet demnach spétestens
in der Mitte der Biliytikkale-II-Stufe.

Vergleichsfunde

Fiir die Keramik der édltesten friiheisen-
zeitlichen Phase sind bislang keine Vergle-
ichsfunde bekannt. Das Fortlaufen hethi-
tischer Keramiktraditionen in nachhethi-
tischer Zeit ist zwar auch aus der Schicht
1b von Kusakli bekannt (Miiller-Karpe
1996, 79), doch sind hier die hethitischen
Traditionen wesentlich stirker als auf dem
Biiyiikkaya, auch fehlt handgemachte Kera-
mik vollkommen.

Dagegen ist Keramik der mittleren und
spidten Phase der friihen Eisenzeit nicht
nur aus Bogazkdy selbst, sondern auch von
anderen Fundorten bekannt. Handgemach-
te Keramik, teilweise mit roter Bemalung
und facettierten Réindern wurde in Tempel
7 im Bereich der Oberstadt gefunden (Par-
zinger/Sanz 1992, 33ff.; Parzinger 1995).
Wurde diese Keramik zuniichst mangels
datierbarer Parallelen in die Spétbronze-
zeit gesetzt, so zeigen die neuen Ergebnisse
vom Biiylikkaya mit aller Deutlichkeit, da3
diese Keramik der frilhen Eisenzeit zuzu-
rechnen ist. Friiheisenzeitliche Scherben
sind auch als Streufunde auf Biiylikkale
und in der Unterstadt am Nordwesthang be-
legt. Rotbemalte Keramik fand sich weiter-
hin in Alaca-Héylik (Kosay 1944, Taf. V:5-6,
VI3, 7; Kosay/Akok 1973, Fl. XCIV), in Eski-
yapar (Bayburtluoglu 1979, Res. 1-7) und
Cadir-Hoyiik (Gorny et al. 1999, 164). Weite-
re Fundorte wie Gordion (Sams 1994; Hen-
rickson 1993, 1994), Kaman-Kaleh&yiik
(Omura 1991) und Porsuk (Dupré 1983) ha-
ben ebenfalls friiheisenzeitliche Keramik
erbracht, doch ist das Material kaum oder
gar nicht mit der friiheisenzeitlichen Kera-

mik des Biiyiikkaya zu vergleichen. Wie
vom Biiyiikkaya ist auch aus Gordion dun-
kelpolierte, handgemachte Keramik be-
kannt, doch sind die Ahnlichkeiten in
Form und Herstellungstechnik nur sehr all-
gemeiner Natur. Zudem weisen die meisten
Stiicke in Gordion Ritz- oder Einstichver-
zierung auf. Diese Verzierungsart ist in der
Friiheisenzeit auf dem Biiyiikkaya sehr sel-
ten, bei den wenigen vorhandenen Stiicken
(Abb. 4:6+8) wire daher zu iiberlegen, ob es
sich um Importe aus dem Westen, d. h. der
Region um Gordion, handeln kénnte. Die
fritheisenzeitliche Keramik aus Kaman-Ka-
lehdyiik und Porsuk ist dagegen fast
ausschlieBlich scheibengedreht und weist
hiufig zweifarbige Bemalung auf, schliefit
sich somit an kilikische Traditionen an.

Keramik der mitteleisenzeitlichen Bii-
yiikkaya-Stufe ist auBlerhalb des Biiylikkaya
bislang noch von keinem anderen Fundort
vorgelegt worden. Dagegen hat die Kera-
mik der Biiytikkale-II-Stufe mit dem Tierstil
als charakteristischstem Merkmal eine wei-
te Verbreitung, die auf jeden Fall den ge-
samten Bereich des Halysbogens umfalit,
und im Osten bis Malatya am Euphrat reicht.
Die Keramik von Alisar, Schicht IVe und
Kaman-Kalehdyiik Ile ist weitestgehend
identisch mit der aus Biiytlikkale II. Im Wes-
ten findet sich Keramik mit Tierstilverzi-
erung auch in Gordion, wird dort allerdings
klar als Import bezeichnet (Sams 1994,
163). Die graue Ware ist auf jeden Fall west-
lich des Halys beheimatet und breitet sich
erst ab dem 8. Jh. v. Chr. weiter nach Osten
aus (Summers 1994),

Wie schon oben dargelegt, finden sich
hethitische Traditionen nur in der friihen
Phase der Friiheisenzeit, danach ldst sich
die eisenzeitliche Keramik in Form, Deko-
ration und Herstellungstechnik génzlich
von hethitischen Vorbildern. Schnabel- und
Kleeblattkannen, die fiir die eisenzeitliche
Keramik Zentralanatoliens typisch sind,
finden sich fast gar nicht in der hethiti-
schen Keramik der spéiten GroBireichszeit
(Miiller-Karpe 1988, 24ff.; Parzinger/Sanz
1992, 59). Auch Bemalung ist in der Grol}-



40

reichszeit nicht vorhanden, ebenso andere
fiir die Eisenzeit typische Elemente wie
Hufeisenhenkel, Knubbenverzierung und
dunkel polierte Oberflichen. Wo also ist
der Ursprung der neuen, in der Eisenzeit
auftauchenden Traditionen zu suchen? Meist
wurde an balkanische Vorbilder gedacht,
die im Zuge der von Herodot (I.14 und 1.35)
erwihnten phrygischen Wanderung vom
Balkan nach Anatolien gelangt seien. Dies
wurde fiir die handgemachte, dunkelpolier-
te Keramik der Fritheisenzeit ebenso ange-
nommen (Sams 1992, 58ff.; 1994, 26) wie fiir
die mattbemalte Keramik der mittleren Ei-
senzeit (Akurgal 1955, 27). Schon Bittel
(1942, 113; 1950, 83) wandte aber mehrfach
mit Recht ein, dali diese Parallelen nicht
besonders liberzeugend seien. Statt dessen
becbachtete er (Bittel 1942, 111), dall die
spétfrihbronzezeitliche Alisar-III-Ware le-
icht mit mitteleisenzeitlicher mattbemalter
Keramik zu verwechseln sei. Friih- oder
mittelbronzezeitliche Vorbilder wurden
auch fiir die eisenzeitliche Keramik des Bii-
yiikkaya festgestellt (Seeher 1998, 236ff.).
Dies gilt fiir GefdBformen ebenso wie fiir
einzelne Elemente und Dekorationsmotive.
Wo sich diese alten Keramiktraditionen
halten konnten, ob in ausserhethitischen
Gebieten - zu denken wire dann an die kas-
kiischen Siedlungsgebiete im pontischen
Bereich - oder in ldndlichen Bereichen des
hethitischen Herrschaftsgebietes, bedarf
noch weiterer Forschungen.

Interessant ist auch die Beobachtiung,
daB es sich der frithen Eisenzeit zu einer
starken Regionalisierung der Keramikstile
kommt. Wahrend die hethitische Keramik
der spiten GroBreichszeit von Gordion im
Westen his Malatya im Osten nahezu iden-
tisch ist, bilden sich in der frithen Eisen-
zeit kleinrdumigere Keramikzonen, So ist
die rotbemalte Keramik bislang nur im
zentralen Bereich des Halysbogens vertre-
ten. Zwischen der friiheisenzeitlichen Ke-
ramik des Biiylikkaya und der von Kaman-
Kalehdyiik gibt es keine Ahnlichkeiten, ob-
wohl beide Fundpléitze lediglich 110 km in
Luftlinie voneinander entfernt liegen. Erst
in der mittleren Eisenzeit nehmen die Ke-
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ramikregionen wieder an Grifle zu. So ist
die mattbemalte Keramik im gesamten Be-
reich des Halysbogens vertreten, und er-
reicht im Westen Gordion, im Osten sogar
den oberen Euphrat.

Ergebnisse

Wurde frither davon ausgegangen, daf
Zentralanatolien wihrend des ,Dunklen
Zeitalters" nach dem Zusammenbruch des
Hethiterreiches weitgehend siedlungsleer
war, so zeigen neue Befunde aus Bogazkdy
und von anderen Fundorten, daf in diesem
Zeitraum durchaus mit festen Siedlungen
zu rechnen ist (Abb. 2). Nach dem derzeiti-
gen Kenntnisstand handelt es sich dabei -
zumindest im Bereich des Halysbogens -
nur um kleine dérfliche Siedlungen mit
kleineren Gebduden, hiufig in Holz-Flecht-
werkkonstruktion. Wie die Befunde aus
Tempel 7 in der Oberstadt von Bogazkdy ze-
igen, wurden aber auch hethitische Ruinen
wiederbenutzt.

Das kurzzeitige Weiterleben von hethi-
tischen Traditionen in der Keramik zeigt,
daf} ein hethitisches Bevilkerungselement
zumindest vertreten war. Insgesamt zeigen
die auf die Frih- und Mittelbronzezeit zu-
riickgehenden Keramiktraditionen an, dal
es sich um alteingesessene anatolische Be-
vilkerungselemente gehandelt haben muli.
Hinweise auf eine Einwanderung aus dem
Balkan finden sich im Bereich des Halys-
bogens nicht. Auch weiter im Westen sind
balkanische Einfliisse in der Friiheisenzeit
archéologisch® kaum zu fassen - mit Aus-
nahme der Buckelkeramik in Troia VIIB,
Uber die ethnische Zusammensetzung der
fritheisenzeitlichen Bevilkerung innerhalb
des Halysbogens wihrend der Eisenzeit
kann man derzeit nur spekulieren, doch
wird man wohl mit einer hethitischen Hest-
bevilkerung rechnen kinnen, zu der neue
Elemente wie 2z B, Kaskier dazukamen,

Die mitteleisenzeitliche Kultur im Be-
reich des Halysbogens wird meist als
~bhrygisch" bezeichnet (Akurgal 1955),
auch wenn an dieser ethnischen Bezeich-
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nung immer wieder Kritik gelibt wurde".
Wie aber die Keramik zeigt, ist diese mittel-
eisenzeitliche Kultur aus friiheisenzeitlic-
hen Traditionen entstanden. Damit stellt
sich die Frage, ob die Bezeichnung
phrygisch" fiir die mittlere Eisenzeit von
Bogazkdy gerechtfertigt ist. Die Unterschie-
de zwischen der weitgehend von grauen
Waren geprigten Keramik im eigentlichen
Phrygien und der mattbemalten Keramik
im Bereich des Halysbogens wurden schon
friith erkannt (Bittel 1942, 115; Mellink 1965,
324). Die mattbemalte Keramik ist dariiber
hinaus auch in den spéthethitisch geprig-
ten Bereichen siidlich und siiddstlich des
Halys in gréferer Menge vertreten, kann
schon allein deswegen nicht als unzweifel-
haft phrygisch bezeichnet werden.

Klare phrygische Einfliisse lassen sich
in Bogazkdy erst im spéten 8. Jh. v. Chr.
mit dem Auftreten von phrygischen Insch-
riften fassen (Mellink 1965, 320; 1993).
Mdéglicherweise kann man auch die um die-
se Zeit auftauchende graue Keramik wach-
sendem phrygischem Einflufi im Bereich
des Halysbogens zuschreiben (Summers
1994). DaB3 das Gebiet innerhalb des Halys-

Anhang: Keramikbeschrelbungen zu Abbildungen 3-8:

3.1 352/420.482.3: Schale, beigefarbener Ton, foine
mineralische Magerung, handgemacht, Oberfliche
aulen und innen geglitiot, beige,

3.2 352/420.468.2: Schale, beigefarbener Ton, feine
minerlische Magerung, schelbengedreht, Oberfliiche
aulen und innen ?.eglﬂttm. baedge.

3.3 353/420.288.20: Schale, rﬁllich-ﬁnunur Ton, mittelfeine
mineralische Magerung, scheibengedreht, Oberfliche
aufBen und innen geglittet, rdtlich-braun

3.4  352/420.483.1: halsloser Topl, schwarzbrauner Ton,

be minoralische Magerung, handgemacht,
borfliiche auflen und innen unbehandelt, sehwarze,

4.5  353/420.302.1: halsloger Topf, brauner Ton, grobe
mineralische Magerung, handgemacht, Oborfliche
aufen und innen geglittet, braun,

3.6  352/420,514.2: Topl, brauner Ton, mittelfeine
mineralische Magerung, scheibengedreht, Oberfliche
aufien geglittet, innen unbehandelt, braun.

347 35204203759 Krug, brauner Ton, mittelfeine
mineralische Magerung, scheibengedreht, Oberfliche
auflen und innen streifig geglittet, braun.

3.8  352/420.208.11: Schale, beigefarbencer Ton, feine
mineralische Magerung. handgemacht, Oberfliche
auflen und innen poliert, beige,

3.0 852/420.208.8: Schale, beigefarboner Ton, feine
mineralische Magerung, handgemacht, Oberfliche
auflen poliert, graubraun, Oberfliche innen poliert,

haigo,

410  352/420.113.3: Schale, brauner Ton, feine mineralische
Magerung, handgemacht, Oberfliiche aulen und innen
Eoglittol, braun.

411 352/420.414.1: Schale, beigefarbener Ton, feine
mineralische Magerung, handgemacht, Oberfliche
auflen und innen geglittet, balge,
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bogens gegen Ende des 8. Jhs. v. Chr. unter
phrygischer Herrschaft stand, ist sehr
wahrscheinlich. Dies sagt allerdings noch
nichts iiber die ethnische Zugehdrigkeit
der eigentlichen Bevélkerung aus. In An-
betracht der bestehenden Unsicherheiten
sollte man daher auf ethnische Bezeich-
nungen verzichten und eine mdéglichst ne-
utrale Terminologie verwenden. Aus die-
sem Grund wurde hier der Begriff ,,mittlere
Eisenzeit" gewihlt.

Es mufl aber betont werden, daf Keramik
allein nicht ausreicht, um die historisch-po-
litischen Ereignisse der frithen und mittle-
ren Eisenzeit Zentralanatoliens nachzuvoll-
ziehen. Hier miissen weitere Quellen her-
angezogen werden, auch ist das archéolo-
gische Bild fiir die friihe Eisenzeit noch zu
liickenhaft, um endgiiltigere Aussagen zu
ermdéglichen. Dennoch werfen die Ergeb-
nisse der Ausgrabungen auf dem Biliytikka-
ya in Bogazkoy neues Licht auf eine bislang
wenig bekannte Epoche der anatolischen
Friihgeschichte und erlauben es dadurch,
neue Theorien zur Genese der eisenzeitli-
chen Kulturen Zentralanatoliens zu formu-
lieren.

8.12 352.9/420-1.272.62: halsloser Topf, brauner Ton mit
schwarzem Kern, grobe mineralische Magerung,
handgemacht, Oberfliche auBen geglittet, schwars,
Oberfliche innen unbehandelt, braun.

4.1 352/420.325.25: halsloger Topl, rdtlich-brauner Ton,
mittelfeine mineralische Magerung, handgemacht.
Oberfliche aufen unbehandelt, graubraun, Oberfliche
innen unbehandelt, ratlich-braun,

4.2 352/420.352.17: Topf, beigefarbener Ton, mittelfeine
mineralische Magerung, handgemacht, Oberfliche
aufon geglittet, beige, Oberfliche innen unbehandelt,
beige.

4.3 353?423.73.13'?: halsloser Topf, brauner Ton, grobe

minermlische Magerung, handgemacht, Oberfliiche

aufien geglittot, braun bis schwars, Oberfliche innen
gaglﬂllat, braun.

63/421.33.8: Topf, braunoer Ton mit grouem Kern, grobe
mineralische Magerung, handgomacht, Oberfliche
nulen und innen goglittot, braun.

4.5  352/420.246.85; Topl, beigefarbener Ton mit grawem
Kern, grobe mineralische Magerung, handgemacht,
Oberfliche aulen und innen unbehandelt, beige.

4.6  352/420.411.12: Topf, brauner Ton mit schwarzem Kerm,
grobe mineralische Magerung, handgemacht,
Oberfliche auben geglittot mit Einstichverzierung,
schwarzbraun, Oberfliiche innen geglittet, braun.

4.7 353/421,74.93: Krug, hellroter Ton, mittelfeine
mineralische Magerung, handgemacht, Oberfliche
aubflen geglittet, rdtlich-braun, Oberfliche innen
unbohandelt, hellrot.

4.8 352/421.207.1: Krug, graubrauner Ton mit schwarsem
Kern, grobe mineralische Magerung, handgemacht,
Oberflliche auben und innen geglittet mit Ritz- und
Einstichversierung, schwarzgrau,

4.4
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5.1 253/420.256.56: Kanne, beigefarbener Ton, feine
mineralische Magerung, scheibengedreht, Oberfliche
%uiﬂ-an geglittet, beige, Oberfliiche innen unbehandelt,

eige.

5.2  352/420.382.37: Siebtrichter, beigefarbener Ton mit
schwarzem Kern, grobe mineralische Magerung,
handgemacht, Oberfliche aufen und innen
unbehandelt, beige.

53 352/420.251.4; Siebtrichter, brauner Ton mit grauem
Kern, grobe mineralische Magerung, handgemacht,
Oberfliche aulien und innen unbehandelt, braun.

5.4 252/420.330.57: Schale, beigefarboner Ton, mittelfeine
mineralische Magerung, handgemacht, Oberfliche
aullen und innen geglittet, beige, rote Bemalung.

55  353/420.113.87: Schale, brauner Ton, feine mineralischea
Muﬁcrun ., handgomacht, Oborfliche auBen und innoen
geglittet, beige, rote Bemalung.

5.6  353/420.78.100; halsloser Topf, rdtlich-brauner Ton,
Teine minoralische Magorung, handgemacht,
Oberfliche aufien und innen geglittet, boige, rote
Bemalung.

5.7  252/420.113.7; Topl, beigefarbenor Ton, mittelfeine
mineralische Magerung, handgemacht, Oberfliche
aulen geglittet, beige mit roter Bemalung, Oberfliiche
innen unbehandelt, beige.

5.8  352/420.328.1: Kanne, beigefarbener Ton, mittelfeine
mineralische Magerung, handgemacht, Oberfliche
auben gegliittet, beige mit roter Bemalung, Oberfliche
innen unbohandelt, beige.

58  352/420.221 80: Kanne, beigefarbener Ton, mittelleine
mineralische Magerung, handgemacht, Oberfliche
aubon geglittet, beige mit roter Bomalung, Oberfliche
innen unbehandelt, ba E

6.1 356/431.51.1: Schale, belgefarbener Ton, mittelfeine
mineralische Magerung, handgemacht, Oberfliche
aulfon und innen geglittot, beige, braune Bomalung.

8.2  350/427.54.2: Schale, réitlich-brauner Ton mit
graubraunem Kern, feine mineralische Magerung,
handgemacht, Oberfliche aulen und innen geglittet,
beige, braune Bemalung.

B3 352-3/420-1.40.23: Schale, belgefarbener Ton, mittelfeine
mineralischo Magerung, handgemacht, Oberfliche
suflen und innen geglittot, beige, braune EvumulunF.

B4  354/430.34.15: Schale, rotlich-brauner Ton, mittelfeing
mineralische Magerung, handgemacht, Oberfliche
aubon gogliittet, beige, Oberfliche innon geglittet,
ratlich-broun mit schwarzer Bammung:].‘

B.5  354/430.133.1: Schale, rdtlich-braunar Ton, feine
mineralischo Magerung, handgemacht, Oberfliche
aulen und innen geglittot, beige, schwarze Bemalung.

6.8  354/430.54.12: Topl, rétlich-brauner Ton, feine
mineralische Magerung, handgemacht, Oberfliche
sulon geglittet, beige mit brauner Bomalung,
Oberfliche innen unbehandelt, beige.

6.7  353/420.75.216: Topf, beigefarbener , feine
mineralische Magerung, handgemacht, Oberfliche
nuflen liittet, beige mit schwarzer Bemalung,
Oberfliche innen unbehandelt, belge.

6.8  355/430.178.4: Topl, beigefarbener Ton, feine
mineralische Magerung, handgemacht, Oberflache
aullen geglittet, beige mit brauner Bemalung,
Oberfliche innen unbehandelt, beige.

6.9 353420106, 1: Topl, braunor Ton mit schwarzem Kern,
mittelfeine mineralische Mmmn% handgemacht,
Oberfliche aulon geglittet, braun bis schwarzs,
Oberfliche innen unbehandelt, braun bis schwarz.

6,10 354/430.180.3; Topl, brauner Ton mit schwarsem Kern,
mittelfeine mineralische Magerung, handgemaaht,
Oherfliche aullen geglidttet, braun bis schwars,
Oberflicho innen unbehandelt, schwarzbraun,

7.1 356/431.87.8: Topl, beigefarbener Ton, mittelfeine
mineralische Magerung, handgemacht, Oberfliche
aubon goglittet, beige bis graubraun mit brauner
Bemalung, Oberfliiche innen unbehandelt, beige bis
graubraumn,

T2 252/427-8.78.1: Krug, beigefarbener Ton, mittelfeine
mineralische Mng:run . handgemacht, Oberfliche
E::lun geglittet, beige, Dberfliche innen unbehandelt,

o,

NOTLAR

1. Dig Endpublikation der eisenzeitlichen Keramik vom Bii-
yilkkaya wird derzeit vom Autor mit einem vom Deutschen
Archiiologischen Institut gewilhrten Forschungsstipendium
fiir die Reihe "Bogazkdy - Hattusa. Ergebnisse der Ausgra-
bungen” vorbereitet. Danken méchte ich Herrn Dr. J.
eher, der mir nicht nur das Material zur Bearbeitung anvert-
raute, sondern mich dariber hinaus in vielfacher Hinslcht
unterstiitzte. Bei der Materialaufnahme in den SBommern
1998 und 1999 halfen M. Brickle, B. Fischer, G.rbml und B.
Ulmer. Die tirkische Zusammenfassung [r diesen Artikel
wird Frau Dr. A. Baykal-Seeher verdanhkt.

2. Zur sog. ph schon Keramik aus Bofgazhkdy siehe Bos-
ﬁ?ﬁmﬁ?: oﬁnmﬁa 18965, allgemein Akurgal 1955, Ozkayn

3. [.u}iiglich bei der quantitativen Analyse machen sich Un-
terschiede bemerkbar, so 2. B, mit dem stirkeren Auftreten
von retbemalter Keramik in der spiiten Phase.
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T4 3467/415.846.1: Kanne, beigefarbener Ton, mittelfeine
mineralische Magerung, handgemachit, Oberfliche
auben liittet, beige mit brauner Bemalung,

Ober he innen unbehandelt, beige.

T4 347/414.380.5: Schale, beigefarboner Ton mit grauem
Kern, mittelfeine mineralische Moagerung,
handgemacht, Oberfliche aullen geglitiet, beige,
Ohe he innen geglittet, beige, schwarzbraune
Bemalung.

.5 354/430.42.12: halsloser Topf, rétlich-brauner Ton, feine
mineralische Magerung, handgemacht, Oberfliche
aubon geglittet, beige mit brauner Bemalung,
Oberfliche innen unbehandelt, beige.

TE  34TM15.1016.2: Wandscherbe, beigefarboner Ton,
mittelfeine mineralische Magerung, handgemacht,
Oberfliche auflen goglittet, beige mit brauner
Bemalung, Oberfliiche innen unbehandelt, beige.

T 346/413-4.495.11: Wandscherbe, beigefarbener Ton,
mittelfeine mineralische hlug{rmn.g;, handgemacht,
Oberfliche aufien dttet, beige mit brauner
Bemalung, Oberfliche innen unbehandelt, beige.

7.8  353/421.12.1: Schale, rdtlich-brauner Ton, feing
mineralische Magerung, handgemacht, Oberfliche
auben und innen geglittet, bedge, schwarzbraune
Bemalung.

7.8  345/413.290.1: Schale, beigefarboner Ton, feine
mineralische Magerung, dgemacht, Oberfliche
auflen goglitiet, beige, Oberfldche innen geglittet,
beigo, schwarzsbraune Bemalung.

8.1 347/414.665.1; Schale, beigefarbener Ton, mittelfaine
mineralizsche Magerung, handgemacht, Oberfliche
nuben geglittet, beige, Oborfliiche innen gegliittot,
beige, schwarzbraune Bemalung,

B2  356.427.85.7 Krug, rdtlich-brauner Ton, feine
mineralische Magerung, handgemacht, Oberflichea
nuben geglitiot, beige bis grau mit schwarzsbrauner
Bemalung, ﬂharﬂﬂeﬁﬁ innen unbehandelt, braun bis
sohware.

B3  358/426.26.2: Kanne, rdtlich-braunoer Ton, mitielleine
mineralische Magerung, handgemacht, Oberfliche
aulen goglittet, rdtlich-braun bis graubraun,
Oberfliche innen unbehandelt, boige.

8.4  345/413-4.29.3: Krater, huiFufnrhmmr Ton mit
graubraunem Kern, mittelfeine mineralische
Magerung, handgemacht, Oberfliche aulen und innen
Epeglittot, beige mit brauner Bomalung,

8.5  347/414.803.3: Krater, rﬁllich-hrwnarg'nn. mittelfeine
mineralische Magerung, handgemacht, Oberfliche
aufen und innen geglittet, beige mit schwarshrauner
Bemalung.

BB 346/414.43.15: Krater, rétlich-brauner Ton mit gravem
Kern, mittelfeine mineralische Magerung,
handgemacht, Oberfliiche aulen goglittet, graubeige
mit brauner Bemalung, Oberfliche innen geglittet,
ritlich-braun.

BT 350/426-7.61.1: Bchale, rétlich-brauner Ton, mittelleine
mineralische Magerung, handgemacht, Oberfliiche
suflen geglittet, schwarzgrau, Oberfliche innen
geglittet, rétlich-braun mit roter und brauner
Bumulur;g,

BE  355/430.43.4: Schale, beigefarbener Ton, mittelfeine
mineralische Magerung, handgemacht, Oberfliche
nufon geglittot, haiiﬂ. Oberfliche innen geglittet,
beige mit roter und brauner Bemalung.

B8 347/413.161.6: Krug, beigefarbener Ton mit

ubraunem Kern, feine mineralische Magerang,
andgemacht, Oberfliche aullen und innen gegliattet,
belge mit roter und brauner Bemalung,

8.10 351/427-8.14.6: Topl, beligefarbener Ton, feine
mineralische Magerung, handgemacht, Oberfliche
sullen und innen geglittet, beige mit roter und brauner
Bemalung.

8.11 3245/412.100.4; Topf, graver Ton, feine mineralische
Magerung. scheibengedreht, Obarfliche aullen poliert,
schwarzgrau, Oberflaiche innen unbehandealt, grau,

4, Akurgal 1855, Opificius 1965, Nizette-Godfroid 1878, Ozkaya
1985,

5. Bin erster Satz von ca. 40 eisenseitlichen Keramikproben
aus Bogazkdy wird im Rahmen des Gordion-Projektes durch
L. Kealhofer und P. Grave analysiert.

8. Die {}mbuugi-m besonders aul dem unteren Plateau haben
mehtriach stratigraphische Uberschneidungen von Gebduden,
?ﬁg%rj:ﬁﬂyﬁkWStufe ruzuweisen sind, erbracht (Seeher
7. Gorsdorf in Secher 1998; zu welteren Daten siche Seeher
2000 (in diesem Band).

8. Die Ergpebnisse der Sprachforschung zeigen dagegen deut-
liche balkanische Einﬁﬂm im Phnrg'isnggn und anderen
westanatolischen Sprachen.

8. So versucht Mellink 1865, 320, die mattbemalte Keramik
den Muski zuzuweisen, Damit ersetzt sie aber lediglich einen
problematischen Begriff durch einen anderen,
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Periode Bogazkoy Datierung
stratigraphische
Bezeichnung
altere GrofRreichszeit 14. Jh. v. Chr.
Spéatbronzezeit (Biyikkale 1V b-a)
jungere Grofireichszeit 13. Jh. v. Chr.

(Buyukkalelll)

bis ca. 1180 v. Chr.

frihe Phase
frihe Eisenzeit
mittlere bis spate Phase

12. Jh. v. Chr.
11.-10. Jh. v. Chr.

Biylkkaya-Stufe
Biylkkale llb
Biylkkale lla

mittlere Eisenzeit

9. Jh. v. Chr.
8. Jh. v. Chr.
bis ca. 650 v. Chr.

Abb 1: Chronologische Tabelle flr Blylkkaya in der Eisenzeit
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Abb 2: Karte mit friheisenzeitlichen Fundorten in Anatolien
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Abb 3: Keramik der friihen Eisenzeit: friihe Phase (1-7), mittlere bis spéte Phase (8-12)
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Abb 4: Keramik der frihen Eisenzeit: mittlere bis spate Phase
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Abb 5: Keramik der frihen Eisenzeit: mittlere bis spate Phase
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Abb 6: Keramik der mittleren Eisenzeit: Blylkkaya-Stufe
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Abb 7: Keramik der mittleren Eisenzeit: Blylkkaya-Stufe (1-3), Blylkkale-1l-Stufe (4-9)
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Abb 8: Keramik der mittleren Eisenzeit: Blylkkale-1l-Stufe
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Abb 9: Rotbemalte Keramik (Frihe Eisenzeit, mittlere bis spate Phase)

Abb 10: Rotbemalte Keramik (Frihe Eisenzeit, mittlere bis spéte Phase)
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Abb 11: Knubben und Hufeisenhenkel (Frihe Eisenzeit, mittlere bis spite Phase)

Abb 12: Siebtrichter (Frihe Eisenzeit, mitllere bis spite Phase)




Bogazkdy/Hattusa

Abb 13: Mattbemalte Keramik (Biyiikkaya-Stufe)

Abb 14: Tierstil (Buyikkale-ll-Stufe)
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Abb 15: Krater (356/431.26.1) mit Tiermotiven (Blylkkale-lI-Stufe)

Abb 16: Zweifarbig bemalte Keramik (Blyilkkale-II-Stufe)
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Avrupa'nin Akdeniz bélgesi arkeolojisi i¢in yerlesme disinda gergeklestirilen sistematik
ve yogun yiizey aragtirmasi pek olagan degildir. Bu yazi bu tir uygulamayla ilgili baz
yontemsel ve kronolojik sorunlarla birlikte Les Valls d’Alcoi (Alicante, Ispanya) yéresin-
de gergeklestirilen yiizey arastirmasinin ilk sonuglarin tartismaktadir.

It is well known that information obta-
ined from systematic and intensive survey,
which uses an "off-site" strategy, is useful to
any research studying human activity at a
regional level (Dunnell, Dancey, 1983). Ho-
wever, data from this method face difficulti-
es and shortcomings derived from two ba-
sic conditions:

-The amount and the extent of changes in
the landscape due to both human (farming)
and natural (erosion - redeposition) forces.

- The lack of stratified sites to help orga-
nize surface collections (especially the pre-
historic ones) in to a chronological frame-
work.

- While the first conditions tends to chal-
lenge conclusions that about the use of spa-

ce, as the observed patterns might derive to
a large extent from postdepositional pro-
cesses, the second one raises the harsh
problem of reliable assigning the observed
patterns to particular chronological age.
The difficulty inherent in this process gra-
dually increases as we move back in the
prehistoric calendar, and it seems that "in-
visibility" and chronological uncertainty
are the unfortunate causes.

These difficulties may have had an influ-
ence on the planning and development of
projects based on systematic and intensive
survey (Cherry et al. 1991) that are nonexis-
tent in Spain, where independently of the
methodology being used, survey has been
aimed at locating settlements (Ruiz Zapate-
ro, 1988).
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A systematic survey project in the littoral
valleys in the south central Valencian regi-
on of L'Alcoid and El Comtat (Alicante, Spa-
in) began in 1987 and was coordinated by
one of us (J. Bernabeu). The project was re-
designed later, given the initial interest
that was generated from findings and the
need to study several methodological prob-
lems in greater depth, and M.C. Barton and
J.E, Aura joined the coordinating team. In
its final design, the survey encompassed fi-
ve environments located in the region
known as Les Valls de I'Alcoi or Serpis: the
valley of Polop (headwaters of the Aleoi, ca.
750m above sea level), Pendguila (headwa-
ters of the Alcoi, ca. 550m above sea level),
middle Serpis (ca 450m above sea level), lo-
wer Serpis (Lorcha: ca 350m above sea le-
vel), and the Vall d'Alcald (ca. 600m above
sea level), which is nearer the coast (Figure
1). The central objective of the project was
to find out the effects of the neolithization
process on the territory, but, given the wide
chronological range of the collections, the
objective soon became limited.

In this paper, we present the first finds
from the analyses of the collections of Po-
lop and Pendguila, focusing on those pre-
historie collections from the Middle Pale-
olithic to the Bronze Age.

1. Geographical Aspects

The valley of the upper Folop and the re-
gion of Benifdllim-Pendguila are located
within the geographical unit known as Les
Valls de I'Alcoi, on the inland of Alicante. It
consists of a series of small valleys that con-
verge in a depression, the basin of Busiol
which originated from a fault, where the Al-
coi or Serpis river flows. Both the valley of
Polop and the valley of Pendguila belong to
that series of valleys.

The valley of Polop helongs to the head-
waters of the Aleoi or Serpis river, and is lo-
cated about 6km SW of the city of Alcoi
(Fig. 2A). The average altitude ranges from
700m to 800m above sea level. It runs from
SW to NE, and in the SE is surrounded by
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the Sierra del Carrascal -about 1300m- and
in the NW by the Lloma de la Fontfreda,
which has a maximum altitude of 1100m.

The valley formed a closed drainage sys-
tem in the late Tertiary or the early Quater-
nary, and the stagnant waters in it formed a
thick sequence of marls. At some point, the
drainage of the lakes and the fluvial erosi-
on left one or several high banks in the
marls along the river. The main drainage at
that time was in the north side, and exited
along the present course of the river Bar-
xell (Ferrer, Fumanal , Guitart, 1993; La Ro-
ca, 1991).

Following this initial episode of incision,
the valley seems to have undergone a signi-
ficant degradation. However, out wash ap-
rons which developed in several sites and
marls were covered by thick land deposits,
Possibly, the deposition was not episodic
but cyeclical, and diverse along the valley.
Throughout the survey, some objects pro-
bably belonging to a Paleolithic chronology
were found 2m beneath the present surface,
as part of these sediments. The reddish and
well developed CaCo: horizons of these
land series may represent a long period of
stahility in the surface, with standing other
processes of erosion. A more detailed rese-
arch would possibly subdivide this Pleisto-
cene filler of the valley floor.

This sequence which cuts and fills, is fo-
und in the central part of the wvalley as
early as the late or post-Pleistocene period.
Floors developed in this sediment are less
reddish and contain a tiny proportion of
CaCo3. On the basis of stratigraphy, the de-
velopment of floor and the association of
artifacts, it seems that these sediments da-
te to the end of the Pleistocene, and the de-
velopment of floor to the Early or Middle
Holocene.

Sometime during the deposition of the
Pleistocene series and their subsequent
displacement, the drainage system of the
valley changed significantly. Primary dra-
inage moved from the North to the South of
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the valley, probably because of the capture
of the river Barxell by the river Folop and
its main tributary, the Barranc del Troncal.
For the time being, an accurate chronology
and reason for this change are not well un-
derstood. However, the contemporary or ol-
dest incision of the upper course of the ri-
ver Serpis -the streams of the upper FPolop
being its tributaries- was clearly located af-
ter the occupation of the settlement of Ni-
uet in the late Neolithic (Bernabeu et al.
1984). Thus, it is still possible to unders-
tand how human activities associated with
farming and stockbreeding contributed to
the erosive episodes.

The surveyed zone in the valley of Pend-
guilais called Les Puntes (Fig. 2B). It strete-
hes in the north of the Serra de la Carrasqu-
eta and the southwest of the river Pendgu-
ila, about 650-550m above sea level (Rosel-
16, Bernabé, 1978). It is sorrounded by mo-
untains everywhere, except for the Northe-
ast: by the mentioned Carrasqueta, 1330 m,
and its offsets in the south and in the south-
west; in the south-east les Puntes is surro-
unded by the offsets of the Carrasquetfa and
Aitana, which it joins in the East; and by
the Serreta, 1051m, in the Northwest.

In geological terms, it is a structural val-
ley between the calcareous anticlines of the
Serreta and the Carrasgqueta. Given the en-
veloping relief around les Puntes, the dra-
inage network is clearly centripetal. Gullies
converge into another, or into the main col-
lector, the river Pendguila, (in a 1,25km
stretch, to be accurate). Various remnants
of flat surfaces are still found between gul-
lies, Les Punfes being a generic toponym
which conveys this meaning,.

The surface is deeply dissected by the
drainage network, with ineisions ranging
from 30m to more than 70m deep (Rosello6 ,
Bernabé, 1978: 91). Surprisingly, many of
these gullies are very narrow, when compa-
red to other transverse V-profile gullies in
the region; they have no terrace, except so-
me, which have a small recent terrace near
the mouth.
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All of this points to a very recent network
embedding age in the Polop valley. The
hypothesis is supported by the floor quality:
the most evolved floor with a "Bw" alteration
horizon and its corresponding "A" horizon,
is usually buried under an "A/C" horizon,
("C" being aeolian silt and gully material).
Gully waters and wind, instead of eroding
this paleosoil, heaped sediments on it.

The Pleistocene drainage network was
probably less deep, the deepest of which
was found in the sharply sloping zones next
to the mountain slopes. Paleocourses are as-
sembled there today. Some of these slightly
embedded courses probably disappeared
when they reached the plain, while others
went on to the main collector, acting not as
a barrier to displacement as they do today.

In short, it seems that both valleys have
had stable surfaces since at least the end of
the Plesitocene. From then on and up until
the Middle Holocene, a significant disrupti-
on took place, in the incision of water cour-
ses. Farming activities, especially ploug-
hing, besides occasional erosion, might ha-
ve a removed the old sediments which were
redeposited into minor gullies, their place
in the stratigraphic register was lost. Only
ploughing is ubiquitous, however, and we
can therefore conclude that the above men-
tioned conditions do not decrease the pos-
sibility of finding remnants of human habi-
tation (which may be attributed to a long se-
gquence in both cases).

2. Regional Sequence

Archeological research in the central and
southern area of Valencia, from the inland
region to the coast, has traditionally been
intensive. Table 1 is based on the main
stratrigraphies and their datings, and the
regional sequence is adapted to the de-
mands of the project's work. Nine periods
have been retained:

Middle FPaleolithic (MP). Apart from evi-
dence concerning the Middle Pleistocene
coming from the Cova de Bolomor (Taber-



nes de Valldigna, Valencia), near the area
being studied (Fernandez, 1993), the earli-
est evidence of human habitation in the re-
gion dates back to the Middle Paleolithic,
ranging from the 80.000 bp- U/th- of Cova
del Salt (Barton ,Clark, 1993; Galvan, 1992),
to the 39.000 bp- C14- of Cova Beneito (Itur-
be et al., 1993). The sequences in the Cova
del Salt (Alcoi, Alicante), in the valley of Po-
lop, and the nearby Cova Beneito (Muro,
Alicante), are complete for the period.

Upper Paleolithic (UP). The sequence of
Cova Beneito documents the evolution of
the Upper Paleolithic, from the Aurignaci-
an -ca. 34.000 BP- to the Solutrean-Gravetti-
an -ca. 16.500 BP- (Iturbe et al., 1993). Occu-
pations were always located in caves or
shelters, open-air settlements have not yet
been documented.

Late Upper Paleolithic (LUP). Broadly
speaking, this period matches up with the
Upper Magdalenian and the beginning of
the Holocene industries (ca. 14.000-10.000
BP) in the regional sequence (Aura, 1995).
The percentage of backed bladelets and bu-
rins in industries is higher than 60-70%, a
defining feature of this moment. The sequ-
ences of Cendres and Tossal de la Roca (Vil-
laverde, 1995; Cacho et al., 1995) are good
examples of this.

The differentiation from the Early Meso-
lithiec (EM) (ca. 10.000-8.000 BP), which
matches the microlaminar Epipaleolithic,
is based on the structure designed by Aura
and Pérez Ripoll (1995). These authors po-
int out an increase of end-scrapers, notches
and denticulates, as well as a remarkable
decrease of microlaminar tools and burins
in the X millennium BP. Stratified collecti-
ons belonging to this period scarcely exist
(Tossal de la Roca)

The Recent Mesolithic (RM) or Geomet-
ric Epipaleolithic (8.000-6.800 BP) is charac-
terized by the development of geometric
microliths, mainly trapezoids and triangles.
This period is well documented in the val-
leys of Alcoi in two sequences: Tossal de la
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Foca (Cacho et al., 1995) and La Falguera
(Barton et al., 1990), the later in the valley of
FPolop. The late periods of these industries
already had ceramics, and coincide with
the early signs of farming and stockbre-
eding in the region.

Open-air sites are scarcely known. Only
very recently some new information has in-
dicated the existence of Late Mesolithic
open air settlements. Such could be the ca-
se of El Collado (Oliva, Alicante), located on
the present coastline (Aparicio, 1990).

The Early Neolithic (EN) falls within the
wider impressed ceramics cultural horizon
of Western Mediterranean (Bernabeu,
1989). Cardial decoration is representative
of the early stages (NIA), while epicardial
decoration (non cardial incised and impres-
sed) is representative of more recent peri-
ods (NIB). The presence of animals (sheep
and goats, cows, pigs and dogs) and plants
(wheat, barley, peas and lentils) is docu-
mented in most of the settlements fitting
the ceramic period, though not in all of
them. This discrepancy is a central point in
the debate about the neolithization process
of in the Iberian Peninsula (Bernabeu,
1997; Fortea et al., 1987; Zilhao, 1993; Vi-
cent, 1997).

According to the sequences of Cova de
1'Or (Beniarrés) and Cova de les Cendres
(Teulada-Moraira) , the Early Neolithic
chronology is between 6.800 and 5.800 BP.
The levels of La Falguera, in the valley of
Polop, belongs to these period, following
the preceramic levels of the Geometric Me-
solithic.

The Middle Neolithic (5.800-4.800 BF) has
been identified in the stratigraphies of Co-
va de les Cendres, Cova de la Falguera and
Cova de Santa Mayra (Castells de Castells,
Alicante). Even so, the available informati-
on about this period is limited.

There is more information about the Late
Neolithic. Recent research, including exca-
vations of settlements and caves, provide a
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wider view of deposition, living and social
organization patterns of these groups (Ber-
nabeu et al., 1993; Bernabeu et al., 1994).

The first aspect of these sites suggests an
habitation in the valley watersheds. Habitat
was organized in to large setflements (ca.
10-14 ha) but actually made up of widely
spread domestic structures surrounded by
ditches (Bernabeu et al., 1993 and 1994). The
necropolis consist of collective burials in ca-
ves and shelters around the settlements.

Living is still based on farming and
stockbreeding, but several changes in the
exploitation of these resources can be ob-
served. The analysis of the sacrifice pat-
terns suggests a better use of secondary
products.

Some changes pointing to a new model of
settlement in the Bronze Age (3.800-3.200
BP) have been detected along the Bell Be-
aker (HCT: 4.200-3.800 BP). Metallurgy ap-
pears for the first time; previous settle-
ments located in lower lands tend to disap-
pear; individual burials in graves within the
habitat appear. A restructuring of the terri-
tory into a set of hilltop or mountain-slope
settlements can be made out. Inversions in
the communal structure appear at this time;
terraces or walls become common which
imply a new type of social organization, the
complexity of which is now being debated
(Jover, Léopes, 1995; Fernandez, 1993).

3. Methodology

Our project was designed according to
the fore mentioned objectives; we followed
a strategy of survey and analysis that was
not focused on settlements, but rather on
stratified sampling units. Environments
(Areas) with different characteristics were
selected from all of the valleys along the ri-
ver Alcoi. Each area was then subdivided
into Sectors and Subsectors.

We used topographic maps (1:10.000 sca-
le) to delimit sectors: gullies, tracks and ro-
ads served as the limits, but we always tried

&g

to represent the diversity of the geomorpho-
logical regions in our final results. Aerial
photography (1:9.000) was used to delimit
subsectors, the limits of which were forced
to match up with farming terraces. Conse-
quently, subsectors have different areas. In
this way, each survey unit could be charac-
terized by a three digit code: Area, Sector
and Subsector.

3.1. Sampling system and
strategy.

The existence of different environments
was taken into account in designing the
survey in both valleys. Thus, 4 regions were
defined in Polop, on the basis of their situ-
ation relative to the main fluvial stream
(North-South) and their altitude. These four
regions were called Upper North (UN), Lo-
wer North (LN), Lower South (LS) and Up-
per South (US). Each of them was subdivi-
ded into sectors and subsectors, which are
the smallest survey units.

Two regions were defined in the valley of
Pendguila, on the basis of their altitude,
and the following steps were the same as in
the case of Polop. The identification of ma-
terials is simpler here: BP-2-4 means the
valley of Pendguila (BP), Sectorand Subsec-
tor. Table 2 shows the results of this design.

Several descriptive sections were inclu-
ded in the field card, the concerned locati-
on, geomorphological features, visibility,
land-use and finds, with simply a presen-
cefabsence recording of basic categories
e.g., lithies, polished stone, ceramics (hand-
made or wheeled) and structures,

3.2 Analysis techniques.
Flint and pottery

Material remains collected during field
work were carefully analysed in the labora-
tory, the data of which were saved in a data-
bhase. The data were then statistically pro-
cessed using SPSS 6.1 program. In both ca-
ses, the results were exported to MapInfo (a
GIS program) for later processing.
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Flint and pottery were assigned several
common descriptive method: place where
they were found-subsector- material state
of remains: rodado (smooth) for flint, and
erosionado (eroded) for pottery; total amo-
unt of objects with identical characteristics;
number of times the site has been visited.

Regarding flint, rodado (ROD) variable ta-
kes into account the presence of ridges -not
edges- , bluntlike or not; on the other hand,
the existence or absence of a edge damage
have also been considered: irregular flakes in
the edges and the amount of them (Mec1=no
signs; Mec?2; 25% edges; Mec3=>25%). In cera-
mics, only the first of these fields regarding
the state of the surface has been taken into
account (erosionado, EROS),

The next step in flint was the technologi-
cal classification of the remains (flakes, bla-
des, cores, etc). Morphological rather than
metrical criteria have been considered in
discriminating laminar products (blades
and bladelets), i.e. more or less parallel ed-
ges that bear witness to their extraction
from a laminar core.

Different fields (size. cortex, heel) give a
detailed description of the categories abo-
ve, Section (trapezoidal, triangular or irre-
gular) and dimensions (if they are comple-
te) fields are added when considering bla-
des and bladelets,

Typological description comes after clas-
sification and technological description,
once pieces with edge damage have been
disceriminated.

The ceramics description includes fields
for the morphological classification (rim,
neck, decoration) besides the already men-
tioned fields.

4. Taphonomy.

The variability observed in the densities
of both lithics and ceramics (we are consi-
dering only prehistoric pottery here) is
surprising.
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One outstanding finding from Polop is
the low frequency of ceramic objects (275
fragments) compared to lithic objects: 2676
cut lithic remains. In Pendguila, on the
contrary, ceramic frequency ( 2066 eviden-
ces) are roughly equivalent to that of flint
(2658 evidences). Nevertheless, standard
deviations clearly show a significantly vari-
ed density in both collections. The resul-
ting pattern is characterized by a huge dis-
persion of material throughout the surve-
yed zones (Fig. 3; Table 3).

The form and distribution of surface col-
lections may be understood as a consequ-
ence of prehistoric activity, but the picture
may also be result of other factors. This ra-
ises two questions in regards to an unders-
tanding of prehistoric behavior:

a) Is the variability of the sampling signi-
ficantly influenced by the observation (col-
lecting) condition?

Observed densities may no doubt depend
on both observation condition and prehis-
toric activity (Nance, 1984). Some experien-
cies (Terranato, Ammerman, 1996) show
that visibility (obscured by such things as
vegetation) has a significant influence on
the density of sites in a Km2. In our case,
we had to redesign the analysis, as the
analysis was based on a strategy of arbit-
rary survey umnits.

Some factors, (e.g. the vegetation layer,
the time of the day when the survey was car-
ried out, the seasonal effects of farming and
rainfall, as well as erosion and redeposition
of the geomorphological processes) played
a more or less important role in the variabi-
lity of the observed densities.

Some of these variables were registered
during field work allowing different subsec-
tors to be divided into three categories, ac-
cording to surface visibility conditions (ve-
getation, farming and rainfall). Thus, a sub-
sector with little or no surface vegetation
which had been recently ploughed, and or
surveyed a few days after rainfall, would ha-
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ve the highest visibility; on the contrary,
the barren survey units, with plentiful and
tall vegetation, would have a low degree of
visibility.

On the basis of these groups, and consi-
dering separately lithies and ceramics den-
sity, Student T test was done to compare the
average density of each group. Analysis we-
re done in two levels: a) subsectors with re-
mains; b) all subsectors (table 4).

The test shows some significant differen-
ces. For instance, differences in subsectors
with some remains are significant (p<0,05)
in ceramics and among those subsectors
with middle or low visibility; if all subsec-
tors are considered, differences between
those with low visibility and the rest are sig-
nificant. However, a different behavior bet-
ween ceramics and flint was seen: average
densities of ceramics were lower between
V1-V2 than between V1-V3. Consequently,
the following conclusions can be drawn:

- There is not a clear connection between
an increase in visibility and higher ave-
rage artifact density. For such a connection
to exist, there should be an increase of ave-
rage density between V2 and V3, but this is
not the case.

-Yet, it is obvious that those subsectors
with the lowest visibility have the lowest
average densities, particularly in ceramics.
This is because the subsectors with no re-
mains are more significant in this group, as
Table 5 shows.

It is not easy to understand this pheno-
menon since the absence of remains associ-
ated with subsectors with low visibility may
be a consequence of both the field conditi-
on and the actual present or absence of re-
mains. It seems, therefore, advisable to use
the information provided by subsectors
with remains in the evaluation of differen-
ces in densities.

- On the basis of previous observations,
we can state that the level of remain densiti-
es are only partly influenced by visibility.

il

Other variables must have influenced our
observations. Present density may have a
significant bearing on, which would explain
why materials are found even under low vi-
gibility conditions. Consequently, we can
conelude that collecting conditions do not
alter significantly the representative charac-
ter of collected collections, that character
being stronger, the more the low visibility
subsectors are and the lower the present
density of remains is. Visibility effects, then,
will not distort significantly our analysis.

b) To what extent have postdepositional
factors shaped the variability of our samples?

Even if our picture were to match with re-
ality, the question as to what extent this re-
ality matches prehistoric activities remains
open. To answer this we must study not
only the global structure of the sample, but
also its differential distribution among the
various survey units.

In order to evaluate the effects of these
postdepositional factors (or at least some of
them), different variables aimed at measu-
ring the effect of these processes were qu-
antified. Thus, variables such as Mec2,
Meec3, undetermined fragments, or fractu-
res (including flakes and fragmented bla-
des) can be considered signs of tillage; vari-
ables such as ROD and EROS, on the other
hand, seem to indicate natural processes.

Ceramic surface erosion proved useless,
as most of the collected fragments, with no
exception, had eroded surfaces. For this re-
ason, we will focus exclusively on the lithic
analysis (Table &).

Processes that may have influenced the
distribution and composition of surface col-
lections were common in both valleys. For
instance traditional ploughing, limited by
farming terraces was one such processes.
Both valleys seem to have been cultivated
for thousands of years, though over varying
periods of time. This activity, while uncove-
ring buried materials, reduces the resoluti-
on of spatial distribution patterns.



Regarding this subject, the practice of
making terraces seems to have had simi-
lar displacement consequences that pre-
date the introduction of the plough. In
this case, however, materials are not li-
kely to travel long distances, and their
diffusion falls quickly with time (Odell,
Cowen, 1987; Cowen, Odell, 1990). Actu-
ally, experience suggest that once a given
distance has been traveled, the possibi-
lity of objects either moving back or away
from their original position is balanced
(Ammerman, 1985).

Terracing implies moving the land from a
higher level and redepositing it on lower
terrace. This suggest that materials on the
higher terraces should belong to buried ma-
terials, those in middle terraces, to the ori-
ginal surface level, and those in the lower
area should be mixed. Apart from this, mo-
vement of material will always take place
within the limits of the terrace. Traces of
ploughing, either traditional or mechani-
cal, will also be detected, due in part to mee-
hanieal action: such as fractured material,
edge damage, and a higher level of undeter-
mined pieces.

Erosion, and the subsequent redepositi-
on of materials, work on a higher scale,
that may have altered the original distribu-
tion of the remains through a displacement
of sediments in some zones with sharp slo-
pes. Marly soils have facilitated the move-
ment of materials that erode and redeposit
with time, though they never go long dis-
tances from their original position. It may
even happen in terraced areas, if farming fi-
elds were left for a long time. Together with
this phenomenon, incision of fluvial stre-
ams -a seemingly recent occurance- might
have destroyed the record completely in se-
veral areas of the valley (Berbaneu et al.
1994: 10-11).

Given the homogeneity of postdepositi-
onal factors, comparing the variables from
both collections (especially samples that
describe the state of the collection best) is
surprising.
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Pieces that show a slight mechanical al-
teration (Mec2: ca. 60%) predominate in
both collections. The proportion of unde-
termined fragments and those that are
identifiable (flakes and blades/bladelets) is
high, but diverse. As a whole, the results
show a collection consistent with a surface
in use from constant farming. It would be
interesting to compare these results with
the corresponding results of collections
from settlements in order to evaluate the
influence of these processes. To this end,
we have begun to analyse a collection from
the Neolithic settlement of Niuef. From its
results we will be able to establish if the va-
lues observed in the categories of undeter-
mined fragments and the identifiable frag-
ments can be understood a result of this
process itself.

The most significant differences between
both collections refer to proportions in the
variables Mecl (pieces with no mechanical
alteration), Mec3 (very altered), and smo-
oth (with clear evidence of erosion in their
edges). Mec3 and Smooth clearly show hig-
her values in Polop than in BP. The reason
of this differential behavior becomes cle-
arer through a more detailed analysis of the
distribution of smooth pieces and those
which have not been altered by technologi-
cal or typological categories (Fig. 4).

The distribution of rolled pieces in Folop
indicates that they concentrate in categori-
es thought to represent an older chrono-
logy (Levallois [discoid cores, Scrapers,
end-Scrapers). The proportion of the most
recent pieces (blade cores, backed tools,
geometric tools, retouched blades/blade-
lets) are very low or do not exist at all. The
situation is the same in the BP collection,
though the size of the sample (50 rolled pi-
eces) does not allow a similar detailed
analysis.

Categories with no samples of mechani-
cal action tend to concentrate on the most
recent pieces in both cases. Some interes-
ting conclusions can be drawn from these
observations:
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-Firstly, smooth pieces seem to be associ-
ated with their own original chronology. Si-
ze is not likely to be a variable worth consi-
dering, as the cores show: levallois, flakes
and blades are nearly the same size, but
they have different proportions of eroded or
mechanically retouched pieces (Fig. 4, b).

- Secondly, we may assume that these pi-
eces were originally located in sharply slo-
ped areas and, consequently, more likely to
have undergone the earlier mentioned ero-
ding processes.

-As a consequence, when we interpret the
results of land-use patterns, we must take
in consideration that these pieces was fo-
und in lower levels, as part of more recent
collections.

The surface collection chronology can
provide additional information with which
to check these assumptions.

5. Chronology of Surface
Collections

As we said earlier, the difficulty in organi-
zing a surface collections made up of pre-
historic material into some kind of chrono-
logical order is possibly one of the reasons
why systematic survey projects based on an
off-site strategy have made little impact.

We approached this problem by devising
a rank system where every subsector was
given a probability of belonging to each
chronological period. The rank was based
on the presence/absence of particular arc-
haeological artifacts.

5.1. Chronology, ranks,
and probabilities

From the most characteristic elements,
on diachronic level, we developed a chrono-
logical evaluation criterion for surface re-
mains. Table 7 states explicitly the criteria
used to assign the ranks according to peri-
ods. Once these criteria were applied, each
subsector received an assigned probability
of belonging to every chronological period.

a3

We should stress that, as we move for-
ward along the chronological scale, the re-
solving capacity of materials is higher,
thus the highest ranks (5 and 6) have not
the same defining difficulty in all the ca-
ses. A comparison of preceramic and cera-
mic periods for a rank =6 shows that the
distinctive factor in the former is defined
by the combination of various objects, as
well as by the lack of other objects. In the
ceramic levels , the presence of a particu-
lar remain is sometimes enough to consi-
der the highest probability in assigning a
given chronology.

On the other side, some subsectors were
visited twice or three times in the interve-
ning years as the field work was carried
out. A previous analysis of the chronologi-
cal ranks has shown that there may be sig-
nificant differences, if all the available in-
formation (all the collected materials) is
used between the original survey and the
subsequent surveys. In order to minimize
errors that may derive from this circums-
tance, we have used all the available infor-
mation to assign chronological rank to
each subsector; in later calculations, howe-
ver, only the materials collected in the first
field work were taken into account, which
guarantees a uniformity in the analyzed
sample,

Figure 5 shows the Total Occupied Area
for each period in both valleys. Its values
are the summed area (Km2) by chronologi-
cal periods, considering three different deg-
rees of probability.

Figure 5A shows the added values of
ranks 3 to 6. Rank 3 is less demanding con-
cerning presence, but as restrictive as
ranks 5 and 6 concerning absences.

Figure 5B includes rank 4, whose charac-
teristics are similar to rank 5, although less
restrictive, as it demands no absences.

Figure 5C adds up ranks 5 and 6, i.e. the
ranks most likely to belong to their respec-
tive chronological periods.
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In spite of several variations, the essen-
tials in both collections are kept regard-
less the value of the rank used to assign
each subsector to a particular chronologi-
cal period. The most remarkable effect of
using progressively higher ranks is the re-
duction of the occupied area for each peri-
od, with not a significant change in the ob-
served tendency.

By using all the rank=3 or higher implies
an availability of larger samples that, howe-
ver, do not have a high chronological resolu-
tion. Rank 4, which allows for the possibility
that collections belong to several different
periods, demands the combined presence of
various items. That is why we will base our
observations on subsectors with a rank>3. It
means admitting that the Late Upper Pale-
plithic periods in both valleys, the Middle
Neolithic in Polop, and the Late Mesolithic
in Pendguila (BF) are not represented.

Differences between Folop and Pendguila
are evident: while preceramic periods, par-
ticularly the Middle Paleclithic, in Polop
provide the great part of the materials, the-
se same periods are practically nonexistent
in Pendguila, whose materials seem to be
related to ceramic periods. It corroborates
the first impressions after the taphonomic
analysis. These impressions, however, may
be deceptive. We need some quantification
that associates in an unequivocal way the
probability that smooth material belongs to
the most ancient periods.

The Local Density Index (LDI) measures
the density of finds that are likely to belong
to a given period, i.e. according to their
rank. Their values, besides being an indis-
pensable element (see later) for the unders-
tanding of the occupation/exploitation pat-
terns, can be used to check the assumption
that rolled materials must be related, in
most cases, to the oldest collections. Fig. 6
shows the correlation coefficients (Pear-
son's R) between the percentage of smooth
material and the LDI for subsectors rank >3
within each period. The results corroborate
the initial assumptions:
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- The values in Polop are 0,8 or higher for
MP, UP and bell beaker periods, but are
only statistically significant (p<0,05 of get-
ting similar values in a random series) for
the first two periods.

In BP, this relation only appears for the
Upper Paleolithic period (the Middle Pale-
olithic being poorly defined in BP, as we no-
ted earlier)

The consequence is evident: research on
the settlement patterns that concern the
differential location of settflements can only
be carried out with reference to the oldest
collections (Middle Paleolithic and, to a les-
ser extent, Upper Paleolithic).

If, alternatively, we merely describe and
interpret globally those characteristics that
define the patterns of occupation/exploitati-
on, the picture of the long term tendency
will not be significantly distorted as a result
of postdeposition alterations.

6. Lond-Use Dynamics:
Descriptive Values

We use two related variables to describe
the pattern and distribution of the surface
collections: Frequency/Recurrence and
Specialization/Diversification.

6.1. Frequency and Recurrence.
Seize and Intensity of Occupation

While the calculation of oceupational use
area allows one to evaluate the importance
of each chronological period to the collecti-
on as a whole, it may misleade if these valu-
es are used as the occupations Frequency
Index (FI). We should note, for instance,
that the Middle Paleolithic covers a longer
period than all other pericds as a whole.
Consequently, if we want to get more accu-
rate information about occupation frequ-
ency, we need an index that relates the oc-
cupied area to the temporal probability of
its oceupation. In our case, we divided the
total extension by the number of millenia in
each period, according to the following va-
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lues: MP=40: UP=20; LUP=4, EM=2, LM=1,2;
EN and MN=1; LN=0,6 and Bell Beaker
(HCT)=0,4.

Similarly, the calculation of the occupied
extension tends to minimize the actual dif-
ferences between various occupation types.
It is difficult to establish these types on the
basis of surface collections, but material
density can be used as an index to provide
information about intensity (absolute valu-
es) and recurrence of occupation (repeated
frequency of occupation at the same place).

This information can be obtained thro-
ugh the Local Density Index (LDI). LDI is
found by multiplying the rank of a collecti-
on (subsector) by the density of its materi-
als, differentiating between preceramic and
ceramic periods. Finally, original values
are transformed into Z values, so that they
can be compared between different periods
and to make their graphic processing on
plans easier. Thus, every subsector will ha-
ve two values: one reflecting the probability
of belonging to a particular period (rank);
the other trying to reflect the kind of occu-
pation (LDI), which ranges from high to low
density.

The Intensive Occupation Area is calcu-
lated from LDI values, as the sum per peri-
ods of the areas (km2) with rank >3 and
LDI>1s. If, as it happens with extension, the-
ir values are measured according to the
millenia each period covers, the resulting
value may be understood as the Recurren-
ce Index (RI) of the occupation, the higher
RI, the higher LDI. This index, if combined
with frequency, yields an interesting infor-
mation to describe the trends in the regi-
onal occupation/exploitation.

6.2 Specialization and
Diversification

Densities and their variation can also
provide us with relative information regar-
ding the degree of specialization/diversifi-
cation in the exploitation of regional reso-
urces. However, it would be pretentious of

us to insist that all possible activities could
be understood from surface collections.
Our only interest lies in having information
available with which subsectors can be or-
dered based on their density and variation.
This assumes that a set of activities, limited
or large are properly reflected in the object
density of subsectors.

We understand that the tendency for arti-
fact density and artifact type variation (cal-
culated as the Coefficient of Variation) with
time reflects an increase in the kinds of ac-
tivities and, consequently, an increase in
the exploitation of resources. The average
density and the Coefficient of Variation ha-
ve been calculated from of all subsectors
with a rank>3.

Differences in the exploitative specializa-
tion of resources can be considered at a
spatial level. If we divide the calculation of
the proportion Intensive Occupation Area
and the Total Occupied Area for every peri-
od, we get a picture of the evolutionary
trend (ELI: Specialized Locational Index).
Clearly, the highest specialization will coin-
cide with a value of 1, where all the occupi-
ed lands will have a LDI higher than 1. This
value, however, must be compared with the
Total Occupied Area, so that specialization
can be compared with periods in which it
shows lower values.

7. Land-Use Dynamics: Some
Understandings

Charts in Figure 7 summarize the infor-
mation about frequency/recurrence and
specialization/diversification in both val-
leys (A, B, and C for Polop; D, E, F for BF).
In order to compare average densities and
their corresponding variation coefficients
at different scales, the absolute values of
the former (objects/Km®) were divided by
10.000. The following conclusions can be
drawn after the comparison:

7.1, Preceramic periods in Polop can be di-
vided into two groups. In the early stages
(Middle Paleolithic) a remarkable feature of
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the occupation and exploitation of resources
is the sporadic though recurrent pattern of
land-use. This pattern persists for the entire
40 000 years of the Middle Palaeolithic. The
low frequency of occupation, together with
the lower average density per period, and an
average variability (VC=1) in the kinds of oc-
cupation, suggest a barely diversified pat-
tern in the exploitation of resources. Nevert-
heless, there is no spatial correlation: a low
proportion of intensive occupation causes a
diversified spatial distribution (Fig. 8).

The change in tendency seems to appear
in the Upper Paleolithic. Its characteristics
are: a gradual increase in frequency, that
despite recurrence is kept within moderate
limits; a slight increase in the average den-
sity of artifacts per period (0,21-0,.25 com-
pared to 0,18 in the Middle Paleolithic) and
a lower coefficient of variation quotient; a
reduction of the total occupied area and an
increase in the ELI, which moves into its
highest values in the Early and Late Meso-
lithic periods (values for the Late Mesolit-
hic should be considered carefully, as only
one subsector has a rank=4).

Overall, activity was concentrated in very
limited zones that were repeatedly visited,
and a wider range of activities were carried
out in these zones, as the increase in the ave-
rage density shows. Outside these sites, the
impact of the occupation/exploitation is very
limited, and so low in intensity that very few
areas from focal points (Figs. 8 and 9). When
comparing this picture with that correspon-
ding to the Middle Paleolithie, there is a re-
markable reduction in occupational inten-
sity and a lack of a low intensity evidence.

This is probably the result of a situation
in which foragers often repeatedly visited
the same places as part of a year round
cycle. We are facing, then, an increase in di-
versification, both in the exploitation of re-
sources, and in the location of settlements.
There is not much evidence from the Early
Neolithie, but it seems to suggest that the
tendency did not change significantly from
the previous model,
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7.2. The dramatic change in the exploita-
tion of resources and in the occupation
patterns likely took place in Peolop during
the Late Neolithic. Frequency and recur-
rence of occupations change dramatically,
as Fig. 7TA shows. The increase of average
density (the highest one in the valley) and
the Coefficient of Variation clearly suggest
a higher intensification and diversificati-
on; the low Specialized Locational Index,
moreover, points to the existence of re-
markable occupational diversity, places
with a high level of activity, and other mo-
re marginal places all, within a context
where the proportion of intensive occupati-
on decreases in relation to the total occupi-
ed area, which increases in relation to the
Early Neolithice.

This suggests a village farming organi-
zation, with a stable central occupation,
where energy consuming activities were
carried out, and the widest range of activi-
ties took place. Apart from it, other locati-
ons can be found, which are characterized
by lower recurrence and diversity, or gre-
ater specialization. The map at the top of
Fig. 10 shows this situation, with a set of
subsectors that are located in the center of
the valley, where most of the materials
from the period are concentrated, With re-
gards to this period, the HCT suggests a re-
duction of the occupied area and a clear
tendency towards specialization (Figs. 7B
and C).

7.3. Preceramic periods s in Pendguila
(BP) are not that important (as, for instan-
ce, the small absolute extension ascribed to
the Middle Paleolithic shows). The pattern
of the periods (UP and EM) does not differ
from that described in Polop.

The Early Neolithic, however, displays a
similar pattern to that described for the La-
te Neolithic in Polop (Figs. 7D, E and F),

We are inclined to interpret this model as
the consequence of a new village system
inaugurated by Neolithic groups: radial
exploitation focused on areas of highest re-
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source density and diversity. This would
produce a location pattern characterized by
densely occupied central areas, surrounded
by other less densely occupied areas. Other
locations that reflect more sporadic or spe-
cialized occupations may exist in further
out or alternatively, there may be new occu-
pations derived from the segmentation of
the original group.

Fig. 11 shows the distribution of the sub-
sectors belonging to the Early Neolithic ac-
cording to LDI values. The spatial organiza-
tion described above can be clearly seen: a
central core, (Sector BP-2; subsectors 4 and
6) where areas with the highest density con-
centrate, surrounded by others with a dec-
reasing LDI. Another small core, made up
of two subsectors further up the river cour-
ses (Sector BP-3), points the presence of
one of these more specialized occupation
points.

7.4, The expanding occupation of the val-
ley, based on the same organizational pat-
tern, reached its most important develop-
ment in the Late Neolithic (Fig. 12). The
densest occupation and greatest intensity
of exploitation belong to this period, which
shows an expansion of the settlement. Iro-
nically, the next period, basically defined
from denticulated sickle tools, has the op-
posite effect: the occupied area become
smaller, and the average density and the va-
riation coefficient dropped (Fig. 7 D and F).
This tendency, in more pronounced way,
can also be seen in Polop.

This process announces the characteris-
tics of the Bronze Age, when occupations
tend to be located on the highest levels in
the valleys. A clear change in the farming
system takes place at this time (ca. 3.800-
3.200 BP): from a farming point of view, inec-
reasingly marginal areas were occupied
and exploited after the introduction of the
plough. From this perspective, we might
understand a lack or a small presence of oc-
cupation from Bell Baker period and from
the Bronze Age, the results of a farming
exploitation directed from other sites was
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considered beyond the surveyed sectors: on
the hilltops of the surrounding valleys (Ber-
nabeu et al. 1989).

8. Discussion

The results of comparing two collections
belonging to Polop and Pendguila river
valleys have been presented in the secti-
ons above. Both collections were collected
as part of a systematic survey project ba-
sed on an off-site sampling and analysis
strategy.

This kind of survey strategy is unusual in
Spain, where locating settlements is the
systematic survey project's starting point.
In the course of our investigation we have
learned that this methodological perspecti-
ve did not fit the nature of the surface regis-
ter, often characterized by a continuum of
materials with varying densities. Using the
settlement as a central focus has raised two
serious problems:

- what densities should or should not be
considered settlements,

- what densities should be disregarded in
the analysis beyond the arbitrary limits im-
posed by the first problem.

The off-site survey strategy frees us from
these problems and allows to examine all
available information which we can use to
enrich our understanding of region-wide
occupation and resource exploitation stra-
tegies.

It is not our intention to outline alternati-
ve conclusions. Rather we have intended
our conclusions to complement others re-
ached by alternative survey technigques and
excavation. Ultimately our conclusions will
have to be compared against those from ex-
cavation. Some of the conclusions are
worth discussing:

1. Toponomic analysis has shown that
collections in a secondary position are mo-
re likely to be associated with older periods
in both valleys. However, this does not
apply to all subsectors, but it clearly limits



an approach where location is an important
variable. Therefore, more detailed analysis
of subsectors should be ecarried out, inclu-
ding variables, such as slope or present-po-
tential erosion of floors.

All variables concerning the impact of
constant farming on surface collections
must be compared to collections from stra-
tified contexts. Nevertheless, in order to
explain the observed wvariability between
Polop and Pendguila (i.e., the proportion of
indeterminet fragments (much higher in
Polop) and identifiable fragments higher in
Pendguila) other variables will have to be
studied. For instance, in Polop, the highest
proportion of indeterminent fragments may
be due to constant farming in places where
raw material is located. In Polop, resources
are plentiful and accessible through ploug-
hing, which is not tha case in Pendguila. If
this were true of Pendguila, this category
might have been included in all the calcula-
tions that indicate use density.

2. Broadly speaking, understandings of re-
gional occupation/exploitation patterns are
mutually consistent, However, the different
behavioral pattern revealed in Polop and Pe-
naguila concerning the appearance of villa-
ge organization (Recent Neolithic in Polop,
and Early Neolithic in Pendguila) must be
explained. The central feature of the debate
about the transition to agriculture has been
polarized between the so-called indigenous
position (diffusion of information) and mig-
ration position (diffusion of population).

NOTLAR

1. Bell Benker: pottery decoration.

2. Pllecha. Flint arrowheads

3, Hinv. Blades/bladelets with invasive retouch,

4, Laby, Enlarged rims associated with open shapes (plotes).
&, Dhoz Denticulated shickle blados.

6. G2. Geometrie tools. Lunates or rectangles,

7. G1. Geomaotrie tools, Trapezes or triangles.

8. Esgr. Curved pottery decoration.

9. Epl. Epicardial style. Pottery decormtion: impressed and incised,
10. Card. Cardial. Shell impressed decoration on pottery.

11. Tledre, Bifncinl drills
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The dual model (Bernabeu, 1997) suggests
that the neolithization process did not end
with the assimilation of local Mesolithic gro-
ups, even in places where Mesolithic groups
came in contact with expanding Neolithic
groups. After the initial stages, the stabiliza-
tion of an agricultural border (caused by eco-
logical and social factors), gave rise to inte-
raction where by Mesolithic groups experi-
enced a neolithization process. A segregati-
on between both communities, which keep
different territories throughout the whole
process, was the consequence of that situati-
on. Different economic and cultural variab-
les enable us to read this territorial segrega-
tion in the peninsular Mediterranean area.

This situation is likely to give a more ac-
curate understanding of the observed pat-
tern in Polop and Pendguila. Thus, settling
of Neolithic groups in regions with favorab-
le ecological conditions for the develop-
ment of early farming systems (Pendguila)
favors interaction processes with Mesolit-
hiec groups located in the border (FPolop),
that eventually will end up transforming.
Along all this period, not only the use of
economic resources, but also the territory
occupation and exploitation patterns keep
different between both groups, in spite of
not being far away one from the other, as it
happened in the case we discuss in this pa-
per, The shelter of La Falaguera, with supe-
rimposed aceramic and ceramic levels, in
the Polop valley is being excavated now,
and the information to check this assumpti-
on will be provided by this excavation.

12. Ehor Sickle blades.

13, Hret. Blades and bladelets with marginal retouch,
14. Blade tech: Blade technology (blades, cores)

15, M1. Microburins.,

16. Dorao: backed blades or bladelets.

17. TH:t: Trunecations

18, . End-serapers

14, Bh{l Burins.

20, Must.: Side-scrapers; levallois and musterian points.
21, MyD. Notches and donticulations (on flakes)

22, Flake tech. Flake technology: flakes, levallois-discoid cores,
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Middie Palolithic {MP)

Upper Paleclithic (UP)
Late Upper Paleclithic (LUP)

Early Mesolithic (EM)
Late Mesolithic (LM)

Early Meaclithic (EN)

Middle Neolithic (MN})
Late Meolithic (LR)

Bell Beaker (HCT)

P

80.000-39.000

35.000-14.000
14.000-10,000

10.000-8.000
8.000-6.800

6.800-5.800

5.800-4.800
4.800-4.200

4.200-3.800

SITE

Beneito Cave

El Salt, Cave

Beneito

Tossal de la Roca, Shelter
Cendres, Cave

La Falguera, Shelter
Tossal de la Roca
Or, Cave

La Falguera
Cendres

La Falguera
Cendres

Les Jovades, Open air site
Niuet, open air site
Cendres

Arenal, open air site

Table 1. Regional framework based upon stratified sites.

POLOP PENAGUILA (BP)
Total Area 6,37 8,09
Random 2,53 (39%) 1,56 (20%)
Mo Random 1.19 (18%) 0.56 (79%)
TOTAL 3,72 (57%) 212 (27%)

Table 2.The sq. Km and proportions of surveyed areas in Polop and Penaguila valleys.

Lithics

Cearamics

POLOP

PENAGUILA (BP)

Average: 11326
S. Deviation: 29748
Rank: 0-23968.6
Average: 13426
S. Deviation: 4448 4
Rank: 0-49428 5

Average: 198,5

S. Deviation: 1861
Rank: D-22969,9
Average: 13481

S. Deviation: 5009,1
Rank: 0-57500

Table 3. Observed distribution on lithics and ceramics.
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Groups

V1
V2

V1
V3

Va2
V3

Lithics
Vi
v2

V1
Va3

V2
W3

Visibility Sample

1

14
27

14

Average

15,9
32632

15,9237
7.1

3Jz263,22
3771

9233
4106.8

9233
1883,2

410681
883,2

Standar
Deviation

58,4
54168

59,4
7197.8

52825
71978

12429
9806,6

124289
36299

9806,6
3629.9

T Test
prab.

-3,11
<0,01

-1,22
0,22

0,58
0,56

-1,2

0,23

-0.97
0,33

1,15
0,26

Sample

2

47
43

47
106

43
106

2751

Average

‘Cefamics T AT VS e BT I N SR |

4,7
20491

47
1659.5

2049116
59,5

2578,7

2751
13146

2578,7
13146

61009 0,87

786,6 -1,89

Standar T
Devialion p

324 -3,08
4550,9 <0,01
32|d '2. ?9
61009 <0,01

4550,9 0,43

79729 0,07

786.6 -3.18
31489 =0,01

79729 1,01
31489 0,32

Table 4. The effect of visibility on the observed densities of lithics and ceramics in Penaguila
valley. For comparative effects a T Test was calculated separatedly between
Subsectors with finds (sample 1) and all Subsectors (Sample 2).

V1 va V3 TOTAL
o0 33 (70%) 16 (37%) 32 (30%) 81 {41%)
1 14 (59%) 27 (63%) 74 (70%) 115 (59%
TOTAL 47 (24%) 43 (22%) 106 (549%) 195

Table 5. Subsectors without (0) and with artifacts (1) by visibility groups: 31

= poor; V2= middle
3= gDDd

Total Smooth Mec1 Mec2 Mec3 F.indet. Fracturas
POLOP 2672 355 397 1520 685 1464 755
(0,12) (0,15) (0,60) (0,25) (0.55) (0,28)
BP 2658 50 623 1696 339 a7 1186
(0,02) (0,23) (0.64) (0.13) (0,36) (0,44)

Table 6. Absolute values and proportions of the taphonomic variables in Polop and Penaguila
(BP) collections.
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Table 7. Chronological periods and associated ranks. P= Presence; A= Absence.
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Polop. Densities

M 1.500 to 47.000 (28)
B S500to 1.500 (26)
20010 500 (23)
T 0t 200 (41)

BP Densitics

W 2300 10 57900 136)
W 110010 2.300 (22)
]
]

400w 1100 (22)
Dw 400 (35)

- - - ]

Figure 3: Subsectors by densities in Polop and Penaguila (BP) valleys.
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Figure 6: Correlation coefficients between smooth ridges and chronological periods in Polop
(PlpRod) and Penaguila (BPRod)
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Figure 8: Polop valley.
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Figiir 11: Pendaguila valley. Subsectors with rank>3 by LDI values. Early Neolithic.




Systematic Survey in Alicante, Spain

Z values

w1
M=1(18) |

Figiir 12: Penaguila valley. Subsectors with rank>3 by LDI values. Late Neolithic.






TURA-AR IIT (2000)

A Large-Scale Geophysical
Prospection in Acemhoytk, the site
of the Assyrian Trade Colony Period

Asur Ticaret Kolonileri
Yerlesmesi Acemhoytik'te
Uygulanan Genis Olgekli
Jeofizik Aramalar

Mahmut G. DRAHOR* - M. Ali KAYA**

Keywords: Acemhdylh, archasogeophysics, magnelic, resstivity, sell palential
Anahtar Sozcikier: Acambdylk, adeojoolizik, manyik, dzdireng, dogal gerilim,

Bu yazi Orta Anadolu'da bulunan ve Asur Ticaret Kolonileri donemine tarihlenen Acem-
héyiik'te uygulanan genis ¢lgekli jeofizik galismalan ve sonuglarin icermektedir. Asur
Ticaret Koloni Cagi siirecinde Orta Anadolu ticaret, sanat ve kiiltiir bakimindan tistiin
diizeydeydi. Bdylece ticaretin atilimiyla bolgedeki kentsel gelisim de hizlannugtir. 19601
yillardan beri siiren kazilar Acemhdyiigiin Asur Ticaret Kolonileri Caginda (M.O. 1900 -
1800) ¢ok dnemli bir merkez oldugunu gdstermektedir. Bununla birlikte kent M.O. 1789+
50'de bilinmeyen bir nedenle tiimiiyle yanip tahrip olmustur. Béylece 3. kat olarak tanim-
lanan bu kiiltiir evresi diger katmanlarla karsilagtirildiginda farkl bir fiziksel dzellige
sahiptir ve jeofizik anomali olusumu agisindan da onemli bir katman durumundadir. 3.
kat yap1 birimleri ve onlarin diger mimari yap: katlariyla olan iliskisini saptamak ama-
ciyla, genis Glgekli jeofizik galismalar gergeklestirilmistir. Bu aragtirmalar sirasinda 0z-
direng, manyetik ve dogal gerilim yéntemleri uygulanmistir. Calismalarin baglangicinda
dlgtimler, arkeolojik dzellikleri iyi bilinen Asur Ticaret Kolonileri Cagiyla iligkili Hatip-
ler Sarayimn kuzeyinde bazi jeofiziksel test profilleri alarak yapimistir. Olgtimler, yanik
arkeolojik yapilar ve nesnelerin seg¢ilen jeofizik yontemlerle saptanabilecegini goister-
mistir. Acemhdyiik kazi alaninda yiiriitiilen jeofizik galigmalar héytigiin arkeolojik yerle-
simleri tizerinde ¢nemli jeofizik anomaliler olusturan bir katmanin varhigin gostermis
ve yerlesmenin 6zelligine uygun olarak segilecek jeofizik yontemlerle arkeolojik kalinti
ve yapilarin belirlenebilecegini gostermistir. Jeofizik aragtirmalar sonucunda yerles-
menin iki degisik bdlgesinde kazilar yapilmis ve jeofizik veriyle uygun baz sonuglar
alinmstir. Kaz sonuglar, alanda yanik durumda bulunan 3. yap: katinin jeofizik yon-
temlerle belirlenerek bulundugunu ortaya koymustur.

* Dokuz Evlil Oniveraites!, Mihondislik Fakitlltesi, Joofizik Mih, Btilimi, 35100 Bormove-lzmir, E-mail: gokiugdrhor@deneduir
= Siileyman Demirel Universitost, Mihendislik Pukiltesi, Jeofizik Mih, Baldma. Eparta



Introduction

Archaeological sites have long been in-
vestigated by geophysical methods. Howe-
ver, large-scale implementation of geophy-
sical methods has only been practised in
the last decade. Since then, recent techno-
logical improvements in the fields of ge-
ophysical instrumentation and computer
technology have enabled archaeologist to
quickly collect and exploit data from archa-
eological sites. It has become possible to
explore on map archaeological locations in
more detailed ways with new geophysical
methods, thanks to the rapid development
of signal and image processing techniques
in the past decade. Even non specialists
can interpret the data collected from the
archaeological sites once the data have be-
en processed. Thus, within the context of
archaeometrical studies interest in geophy-
sical prospection has increased rapidly.
Furthermore, when such positive results
can be correlated with geophysical eviden-
ce it will be possible to increase the relian-
ce of the method. Mound sites hills, which
could be widely seen on the Anatolian and
Mesopotamian landscape, were of great im-
portance to understand trade, culture, and
art, as well as in ancient urban develop-
ment. Mud brick, an important building
material, quickly erodes by natural agenci-
es and over time, it finally turn into small
hills which in geophysics we observe in the
form of covered anomalies. Mound sites
includes stone building foundations, walls
of various materials, ovens, furnaces, mine
processing workshops, rubbish wells, and
intensified ceramic materials. Considering
that almost all of them were exposed to fire,
they are important locations in terms of po-
tential geophysical studies. Yet, since there
have been few geophysical studies made on
mound sites, there is little information that
such areas can be determined by geophysi-
cal methods.

The objective of this study is to reveal
methods that would be more suitable to
specific research programs, especially
programs where research is conducted on
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artificial hills. During the large-scale ge-
ophysical studies from 1992 to 1994 on
Acemhdyiik, we tried to describe the hill in
geophysical terms, and we searched for the
potential success of geophysical methods
on the hill. The significance of large-scale
geophysical prospection is best evidenced
in areas exposed to fire especially by the ex-
cavation of the 3 building level in NE-SW
and NW-SE directions in the site.

The Geological-Geographic
Setting and a Brief History of
Acemhoyik

The archaeological site of Acemhdyiik si-
tuated at the south end of Tuz Gélii lies on
the west side of a normal fault, east of the
lake. The mountainous part, east of the fa-
ult, is covered by a thick layer of andesitic
and ignimbrite basalt which are of Neogene
age, originate from the volcanic system of
Hasan Dag and Erciyes dagi. The region, on
which Acemhdyiik is located, is part of the
larger Konya plain, and is covered by Pli-
osen and Quaternary sediments of younger
age. The main materials of these young se-
diments, which are composed primarily of
clay, occasionally sand and rarely of unhyd-
rite salt sequences, are volcanites which
were eroded from the east (Drahor et al.,
1989).

Acemhdyiik is located in the town of Ye-
gilova which is 18km northwest of Aksaray
near Hasan dag. The artificial hill lies near
the Melendiz river in the middle of a large
and fertile plain. The hill, which has an oval
shape, is one of the largest artificial hills of
Anatolia, measuring 700m long on the east-
west axis and 600m wide on the north-south
axis. The maximum height of the hill is abo-
ut 20m. In addition, it is thought that there
was a large Karum located at the site, now
probably buried under the present town.

Excavations at the site began in 18962;
even though the initial settlement at the si-
te is at least as early as the Early Bronze
Age (3000BC); however, the most prospero-
us period of the héyiik was from the Assyri-
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an Trade Colonies era, between 2000 and
1700 BC. Following that period, both the
mound and the Karum site were deserted
and they were not inhabited again until the
Early Hellenistic period. The resettlement
of some parts of the hill and Karum during
Hellenistic and Roman periods ended in
3rd. Century AD. The topography of the site
is raised to form four large bulges on the
landscape. Excavations on three of those
bulges revealed in the 3rd stratigraphic le-
vel the presence of great buildings, burned
down during the age of the Assyrian Trade
Colonies. The building in the south, is cal-
led Sarikaya Palace, the one in the north is
called Hatipler Palace and the one in the
west is named burnt building (Yanik Bina).
On the lower bulge in the northwest, lies
the palace’s kitchens. The foundations of
the palace and other buildings are compo-
sed of a stone base, where thick wooden be-
ams were placed on it. The ruins of the two-
storey palace were built of wood and mud
bricks. The walls are usually 1-1.5m in
width. The palaces were abandoned after
the great fire dating to 1789+50 BC. (Ozgiig,
1968; Oztan, 1990).

Geophysical Research Plan

Geophysical prospection in Acemhdéyiik
is oriented to two major objectives:

Detecting archaeological layers in hoyiik
type archaeological settlements by using
geophysical methods; particularly in the
highly burned archaeological structures.

Mapping the mound by implementing ge-
ophysical methods in large areas, and thus
the buried architectural plan could be ima-
ged by using geophysical data.

The first instalment of these surveys was
carried out in the north of the Hatipler Pa-
lace, an area that was highly burned and
was partially excavated in 1960’s. The ge-
ophysical surveys were conducted by a test
profile in this area. After obtaining positive
geophysical results in the test profile, ge-
ophysical surveys were initiated on a lar-
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gerscale in different areas of the mound.
These areas and the applied geophysical
techniques are as follows;

Resistivity, magnetic, and self-potential
surveys in the north of Hatipler Palace

(Fig.1).

Magnetic surveys between Hatipler and
Sankaya Palaces (Fig.1).

Magnetie surveys in the burned structure
(Yamk Bina) which was found to the south
of the héyiik (Fig.1).

Resistivity, magnetic, and self-potential
surveys in the north Karum which was loca-
ted around the héyiik (Fig.1).

The survey procedures of these geophysi-
cal methods are:

Resistivity: In the survey, the twin probe
array was used. In measuring procedures,
the grid interval was 1.5m and the investi-
gation depths were 1,2,3 and 4m. The other
important advantage of this array is the gra-
dient measurement, which can be easily
compared to self-potential data.

Magnetic: The data by gradient measure-
ment were collected at a grid intervals of 2m.

Self-potential: SP data were collected in 1
and 2m grids and in 1,2 and 6m electrode
intervals using gradient measuring techni-
ques.

Geophysical Surveys on the
Test Profile

First geophysical measurements were
carried out as a test profile in a selected
area to the north of the Hatipler Palace. The
purpose of the profile was to determine the
different geophysical responses on the hd-
yiik, and to determine survey procedures
that could be effectively used in this area.
The measuring profile was 54m, and ge-
ophysical data were collected by im inter-
vals from east to west direction.
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Resistivity: This is the oldest geophysi-
cal method used in archaeological prospec-
tion. Its application showed that the met-
hod was very effective in archaeological
settlements (Atkinson, 1852; Hesse,
1966a,b; Clark, 1975; Hesse et al., 1886). Ho-
wever, the disadvantage in using resistivity
is the low contrast between soil and archa-
eological settlement resulting from the in-
tensive use of mud brick materials. This
phenomenon is especially more intense if
there is a thick mud brick layer in the area.
Moreover, if the amount of stone in the
walls and foundations is too few or absent,
the low resistivity contrast is a considerab-
le problem. The Acemhdyiik archaeologi-
cal remains, however, were burned in very
intense fire; the mud brick material chan-
ged in both its physical and chemical com-
position. We therefore believed that this
conflagration would increase the success
of resistivity method on the mound. For
this reason, resistivity measurements were
carried out by Wenner, dipole-dipole and
twin probe array, and the depth investigati-
ons were chosen at 1,2.2 and 4m intervals
in the test profile. At this stage, we searc-
hed for the appropriate array. The results
showed that the twin probe array revealed
more acceptable anomalies than the other
arrays. Furthermore, we believed that one
other advantage of this array produced a
gaussian anomaly which could be an ad-
vantage in signal processing. Thus, we de-
cided that the large-scale resistivity studies
would be carried out by twin probe. The da-
ta obtained in the test profile were plotted
against the different investigation depths.
Moreover, the easily observed physical
changes seen in the profile from former
archaeological excavations were also ine-
luded in the plots. Thus, these results were
compared to each other and the effective
interpretations were made. When we look
at the resistivity graphics in fig.2a, we ob-
serve that the resistivity anomalies in
burnt walls are very visible, particularly in
graphiecs of 1m investigation depth. Thus,
we believed that the burnt walls could be
determined by the resistivity method in
this area.
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Self-potential (SP): Use of the self-poten-
tial (SP) method on archaeological sites has
been very limited; only Wynn and Sherwo-
od (1984) in the USA have obtained positive
results. For this reason a new method could
be tried, the response of which could be ob-
served due to the very different chemical
and physical make-up in hdyiik type archa-
eological settlements. Furthermore, a big fi-
re such as the type Acemhdyiik experien-
ced, may have altered the properties in the-
se areas. The self-potential data were collec-
ted by a gradient array inlm measuring in-
terval, In this process, the electrode inter-
val was choosen as 2m. Total SP data were
also obtained by arithmetical addition of
the corrected gradient data at the measu-
ring points. Afterwards, gradient and total
SP data were display graphically. As can be
seen in this graphie, the SP anomalies were
observed in areas of physical and chemical
changes and in burned zones. This is an im-
portant result about self-potential anomali-
es in archaeological settlements, and it
shows that detailed surveys must be appli-
ed in this area. The anomalies were proces-
sed by forward and inversion technigues,
and thus the parameters (i.e., the polarisati-
on angle, and the depth and origin of co-or-
dinates selected directly above the centre of
the source) were determined. The most im-
portant result in this area is the similarity
between the observed changes in the soil
and the parameters revealed with SP ge-
ophysical exploration. Thus, areas conta-
ining different changes may be modelled
with geophysical methods (Fig.2h).

Magnetic: The heavily burned materials
were the prineipal reason for using magne-
tic prospection in this area. Burned areas
are important because they produce mag-
netic anomalies; the data can be collected
by gridding and mapping to determine are-
haeological structures. (Weymouth, 1986;
Becker, 1993; Tsokas et al., 1994). In this
study, the total magnetic field measure-
ments were carried out in the first 38m of
the extremely burned test profile. The ano-
maly amplitudes, caused by burned materi-
al, increase or decrease according to its
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depth. Extremely magnitized burial structu-
res that are close to the surface, produce
very strong anomaly amplitudes. If the
structures is at a depth of 3-5 rate, the ano-
maly amplitude will decrease. Thus, magne-
tic anomalies can be found in all sensor he-
ights for structures, that are extremely mag-
netized and very close to the surface. In
contrast, the selection of sensor height will
be important. When structures are buried
at different depths they are magnetized at
different values in the héyiik type of depo-
sits. The height of the sensor is important
in detecting buried structures. In this
study, we collected data with the Geomet-
rics G-B56 total field proton magnetometer.
The sensor heights was placed at 60, 120,
180 and 240cm. Then the data were organi-
zed in graphiecal form and compared with
each other. After this, we found that sensor
heights, of 60 and 180cm were the next ef-
fective in detecting archaeological structu-
res. Thus, gradient data were easily obta-
ined with these two sensor heights. The re-
sults (collected by both top and bottom sen-
sors and the gradient process) are shown in
fig.2c,d. As can be seen from the total mag-
netic field and gradient curves, very strong
anomalies are found over the exiremely
burned zones, walls and other archaeologi-
cal objects (Fig.2¢,d). Thus, we believed that
magnetic anomalies can easily be detected
by using these sensor heights.

Large-Scale Geophysical
Explorations

Rather recently, geophysical instruments
are well developed by electronic and com-
puter technologies, and can collect a lot of
information in one day at any archaeologi-
cal site. Thus, a research area can be map-
ped entirely in a very short time. This is cal-
led large-scale geophysical exploration and
is extensively used. In studies of this kind,
many geophysical methods are used in
combination and the physical properties of
buried archaeological objects can be inves-
tigated in a very short time, and can help
quite effectively archaeological excavation
compared to traditional excavation techni-
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gues. Acemhdyiik was selected as a prototy-
pe because the area had been excavated for
very long time, and the architectural plan
of the Assyrian Trade Colony period was
partly known. Controls by excavation gave
the possibility to make comparison with
our large-scale geophysical prospections.
After receiving positive geophysical results
from the test profile, the large-scale ge-
ophysical explorations were carried out by
implementing 3 different geophysical met-
hods. The first geophysical study (i.e., mag-
netie, resistivity and self-potential) was con-
ducted in the north part of Hatipler palace.
The second survey (using the magnetic
method) concentrated on the area between
Hatipler and Sankaya palace, covering a
large area. Small-scale magnetic prospecti-
on studies were carried out in the burned
structure area (Yamk Bina). In the final sta-
ge of these surveys, a small-scale area was
selected to the north of the Karum. Magne-
tic, resistivity and self-potential methods
were used.

Resistivity surveys

The resistivity surveys were carried out
north of Hatipler palace and in the nort-
hern part of the Karum area (Fig.1). The
first study area was north of Hatipler pala-
ce, 17m from the test profile. The investiga-
ted area was determined according to the
grid-system of the archaeological excavati-
on. The surveyed area was 50x76m in di-
mension, and the measuring points and
profile intervals were selected at 1.5m and
2m, (1.5%2m) respectively. The resistivity
data were collected by resistivity profiling
using twin probe array. In this array, a cur-
rent and one potential electrode were pla-
ced in a fixed position. The other current
and potential electrodes are transported
between each measuring point . Furthermo-
re, the mobile electrodes are transported
along the rope, which are marked accor-
ding to the operational grid system. So, this
process is quickly completed on the measu-
ring profile. In this setting, the configurati-
on factor of the array was approximately n.a
where a is the spacing of the mobile electro-
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des (Aspinall and Lynam, 1970; Drahor,
1993a; Tsokas et al., 1994). In this study, the
resistivity data were collected for 1 and 3m
depths. The measurements were made by
the METZ SAS-203 resistivity instrument,
which is a signal average system. There was
not a climatic change and the moisture con-
tent of soil did not change during our me-
asurements. Thus, the background values
were not affected by the different environ-
mental conditions. Only a few differences,
which occurred when we moved fixed po-
ints, were corrected by a simple correction
technique.

The data collected from the north of Ha-
tipler palace was imaged by gray scale at
two different depths (Fig.3a and b). As can
be seen in the maps, the anomalies have
different characteristics. Due to the high
clay content of the soil, the resistivity cont-
rasts did not appear on these maps. Howe-
ver, at the 1m depth the map shows a hig-
her resistivity contrast compared to the
map at the 3m depth level. We thought that
this could be from the Islamic graves,
which are very close to the surface. These
graves have a simple form and contain a
gravestone over the head of the body. The
gravestones were buried inside at a depth
of 30-40cm sometime in the last century.
Thus, the high resistivity anomalies in the
im depth map may be due to these burial
gravestones. In order to eliminate measu-
ring errors, we applied a low-pass filter to
the raw data. We can show that the 1m
depth map was cleaned of surface distur-
bances, and that the burial gravestones cle-
arly appear (Fig.4a). To determine the shal-
lowness of archaeological remains, howe-
ver, we applied a high pass filter to these
data (Fig.4b). Furthermore, to increase the
signal-noise ratio, we added a signal detec-
tion filter. The signal detection filter maps
show that the shallower gravestones
(Fig.4c) produced the anomalies in the so-
uthwest part of the map. Similar processes
were applied to the 3m depth map, and the
high resistivity anomalies found in south
and southwest part of the investigation area
were more effectively imaged (Fig.5a,b,c).
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Another resistivity study with a dimensi-
on of the 34x4im, was carried out in the
northern Karum area. The data was collec-
ted by the dipole-dipole array due to mo-
dern settlement. As the modern houses we-
re very close to the investigation area, the
fixed probes of the twin array were not in-
serted. The resistivity survey was carried
out at 1 and 3m depths. As can be seen from
the maps, a strong resistivity contrast, as
observed on the héyiik in resistivity maps,
could not be obtained. We estimate that the
high resistivity anomalies in the northern
and southern parts of the dipole-dipole 1m
map are generated by the effects of structu-
ral foundations near the surface (Fig.6a).
For the 3m spacing in the same area, the
anomalies generally ran in aa NE-SW direc-
tion, although the resistivity contrast decre-
ased (Fig.6b) (Drahor et al., 1996). After the
signal detection filter had been applied to
the same data, these anomalies more cle-
arly be observed. Therefore, an architectu-
ral structuring similar to a hdyiik can be
considered.

Self-potential (SP) surveys

The use of self-potential (SP) method at
archaeological sites has been very limited;
thus anomalies resulting from SP method
are not well understood. It is for this reason
that the method is not frequently used in
archaeological prospection. We believe that
vertical capillary water flow around stone
walls the porosity of soil surrounding archa-
eological structures, the moisture and clay
ratio of soil, and changes in soil pH values
of the soil, may contribute to SP anomalies,
However, an SP anomaly may also occur if
moist conditions are cutting through the
sulphiric and oxidized deposits below the
surface (Drahor et. al., 1996). We believed
that the SP method might give a positive re-
sult in a hoyilik type setting, and therefore
we used this method in several areas. In the
surveying process, the physical changes,
which can easily be seen from the surface
area, were observed by empirical methods,
and these observations were added to the
graphics and to the maps. Moreover, measu-
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rements were plotted on a detailed plan,
which would be used as theoretical and de-
tailed background for future surveys. As
mentioned above, the SP surveys were suc-
cessfully carried out in the test profile. The
detailed SP surveys were continued in the
A, E and Karum areas. SP electrode inter
vals were chosen at 1 and 2m intervals for
area A and 2 and 6m for area E and the Ka-
rum. In addition, the SP data were collected
in two directions perpendicular to each ot-
her in area E, and changes from the measu-
ring directions were also investigated. The
gradient SP data obtained by 2m electrode
intervals from area A and E were mapped by
gray-scale imaging (Fig.7a). As can be seen
from the SP gradient map, the positive and
negative voltages were similar to the directi-
ons of archaeological structure. In the wes-
tern part of the map, the anomalies, which
follow each other in regular form, were in
same positions as the anomalies on the 3m
depth resistivity map. The main goal of an
SP survey is to explain the possible mecha-
nism by which structures were buried. For
this reason, SP data were processed by for-
ward and inversion techniques, and three
important parameters were determined.
Thus, the area was modelled by means of SP
parameters, which might signed the burial
of archaeological remains. In the first stage,
the data was processed by the nomogram
technique (Bhattacharyya and Roy, 1981),
and the results formed the initial values in
inversion process (Ram Babu and Atchuta
Rao, 1988; Jagannadha Rao et al., 1993). In
the inversion process, sphere, vertical cylin-
der, inclined sheet and 2-D sheet models we-
re used. After this process, the appropriate
parameters were established according to
the measuring position in cartesian co-ordi-
nates, thus the horizontal projection of the
polarization centre was found (Fig.7b). This
drawing technique demonstrated that pola-
rization angles and variations of depth co-
uld easily be seen; thus the investigation
area was modelled in simple form. The re-
sults of inversion processes pointed out that
our models, produced from the same polari-
zation angle, were in a NE-SW and NW-SE
orientation, the same as the archaeological
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structures, This is an important result in
terms of SP analysis for archaeological in-
vestigations. This situation showed that the
archaeological structures could be easily re-
cognised by the self-potential method in ho-
yiik type of sites (Drahor, 1993 a,b; Drahor,
1894; Drahor et al., 1996). Furthermore, the
anomalies which were observed in a N-S di-
rections in the middle of the map, corres-
ponded to deposits from earlier excavations
(Fig.8, shown with arrow. We can therefore
say that the SP method is rather sensitive to
soil changes. To control our results, an exca-
vation was made in a 5x5m area (shown as a
square on fig.7b). The results obtained from
this excavation will be discussed below.

Another survey area where the self-poten-
tial method was applied is a 26x26m section
in the Karum area. The data was collected
in 6m electrode intervals by gradient me-
asurements. The gradient data shows that
anomalies are generally oriented in NE-SW
and NW-SE directions. Thus, the anomalies
are similar to the héyiik (Fig.6c). We suppo-
se that similar architectural plans might be
found in this area,

Magnetic surveys

Magnetic survey is one of the oldest
methods used in archaeological prospecti-
on. The method has been applied in large
number of archaeological sites to solve
problems and it has been refined through
time (Aitken, 1959; Aitken and Tite, 1962:
Scollar and Krueckeberg, 1966; Clark,
1975; Weymouth, 1986; Tsokas et al.,
1994). The method is fast and effective es-
pecially in areas where the features are
burned. The initial work was the test profi-
le, and rather it was extended to cover a
large area where positive results had alre-
ady been obtained. The data was collected
in 2x2m grid intervals by gradient measu-
rements. The sensor height was placed at
60 and 180cm along the test profile. The
data was corrected by the base correction
method and then mapped. As the area bet-
ween the Hatipler and Sarikaya palaces
was designed as the area for archaeologi-
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cal excavations our magnetic prospection
was more intensively implemented in this
part. Furthermore, magnetic surveys were
also set up to define the limits of the Ka-
rum and of the Burned Structure (Yamk
Bina) (Fig.1). The magnetic measuring be-
gan between Hatipler and Sarikaya pala-
ces in area E, just north of the Hatipler pa-
lace. Magnetic measurements continued
to the south in AHS1 (contains AHD1,
AHD2, AS2 and AS3 areas) and AHS2 (con-
tains AH1, AH2 AH3, AS1, and AS). In ad-
dition, geomagnetic gradient, resistivity
and SP maps were drawn to show the di-
rections of anomalies on topographic
maps (Fig.8). Interesting anomaly groups
were observed in area AHS1, among them
a circular anomaly found in the south-west
part of the map was very specific. The re-
sults showed that this anomaly may be re-
lated to an archaeoclogical structural layer
in the eastern part of the Hatipler palace
(the burned fortification wall?). The ano-
maly groups are generally concentrated in
the north, and run in a NE-SW and NW-SE
direction. They may indicate the burned
archaeological remains. Moreover, the
anomaly with low amplitudes and in the
northwestern part of the map also has so-
me very interesting characteristics. Lower
magnetic anomalies were also observed in
the western part of the map in area AHS2,
However, the magnetic values were
strengthened in the eastern part of the
map (particularly in area AS). The magne-
tic gradient values fluctuated between -40
and 40 nT/m in this area, and the magnetic
contrast was very good. Furthermore, the
difference between the maximum and mi-
nimum levels obtained by the bottom sen-
sor was 180 nT in this area. We can say
therefore that this area may be highly bur-
ned. The magnetic anomalies were gene-
rally concentrated in northern and sout-
hern part of the area. The anomaly directi-
ons also run in a NW-SE and NE-SW direc-
tion, which may point to another burned
architectural deposit. The anomalies in
the southern part of the map are very inte-
resting and may be related to a third arc-
haeological layer (Fig.9a).
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The main target of geophysical survey in
this sector was to determine the geophysi-
cal properties of buried archaeological re-
mains, such as their location and depth.
Furthermore, different signal analyses and
image processing technigques were also
applied to the geophysical data, so the in-
terpretation could be strengthened. We ob-
tained very interesting results by using two
new techniques. The first technique is an
inverse filtering of magnetic data. Karouso-
va and Karous (1989), Tsokas and FPapazac-
hos (1992) and Papazachos and Tsokas
(1993) explain the theoretical properties of
the method in detail. The main purpose of
this method is to determine the total mag-
netic field by the superposition method at
every measuring point over bodies which
were found at different depths. Then the da-
ta thus obtained were screened with a filte-
ring coefficient. We used several filtering
coefficients, to determine the different pro-
perties of structures in the surveyed area.
In this process, filtering coefficients were
convoluted with its shape function, and the-
refore best filter coefficients were obtained
to determine the burial structures in inves-
tigation area. After this process, the
parameters are as follows:

Burial depth of the body: 2m, Inclined
angle of body: 90°, Inclined length of body:
2m, Length of body: 3m, Width of body: 2m

This filter gave good results in area AHS2
where the highest magnetic contrast in the
Acemhdyiik area was located. The gray-scale
image (shown in fig.9b) was created by these
coefficients that were convoluted with bot-
tom sensor magnetic data in area AS. As
shown in this figure, the anomalies in the so-
uthern part of the map are clearly enhanced.
The anomaly groups with NE-SW and NW-
SE direction are associated with the structu-
ral bases part of the third layer excavated
since 1960's. Resistivity and self-potential
surveys in northern of the Hatipler palace al-
so revealed similar results. Furthermore,
archaeological excavations from 18966 poin-
ted out a similar association with the third
architectural layer (Ozgiic, 1968).
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Another processing technique applied
in this area is pseudo-gravity. Baranov
(1957) and Baranov and Naudi (1964) defi-
ned the theoretical properties of this tech-
nique. Here the pseudo-gravity equations
obtained by Hilbert transforms were used
(Ram Babu et al., 1989). In this process, the
vertical and horizontal magnetic field, re-
duced to magnetic north, vertical and hori-
zontal gradient, and pseudo-gravity values
were independently obtained by the total
magnetic field data ; these results were
then compared with one another. The pse-
udo-gravity anomaly map of area AS is pre-
sented in fig.9c. The magnetic anomalies
found in the southern part of the map we-
re clearer than the anomaly group in the
northern part. The results of this techni-
gque were not as useful as the other met-
hods applied during this study. The foun-
dations of the Burnt Building has also re-
vealed high magnetic values. The area of
this building, designed as AO and AO1 co-
ver an area of 40x40m (Fig.1). The data was
processed and interpreted by similar tech-
niques. An anomaly with high magnetic va-
lues was found in the southern part of the
area; this anomaly may be due to a highly
burned structure. Furthermore, after pro-
cessing, an anomaly in the shape of a squ-
are was determined very clearly. We tho-
ught that this structure might be burned
and therefore similar to structures found
in area AS (Fig.10a,b,c,d).

The final geophysical work was the mag-
netic survey in the northern part of the Ka-
rum. The area selected for geophysical tes-
ting is 30x40m. As it is evident on the map,
the high magnetic anomalies are generally
located in the southern part of the investiga-
tion area; this situation is similar to the re-
sults of the resistivity and to SP prospections
(particularly 1m dipole- dipole map). An inte-
resting anomaly is located in the middle of
the investigated area, and it is indicated with
an arrow in the maps, points out that this lo-
cation might also have been burned. It was
possible to observe this anomaly with cle-
arity in the results from self-potential and
magnetic methods (Fig. 6c and d).
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Result

The results of our geophysical prospecti-
on at Acemhdyiik can be summarized as;

The central part of the hdyiik was partly
mapped by implying geophysical methods
on a large-scale (approximately 2 hectars)
(magnetic, resistivity and self-potential).
Especially, the intensively surveyed part
around the Hatipler and Sarkaya palaces,
has yielded significant results.

Test and field studies showed that the
highly burned mud brick wall remains co-
uld clearly be determined through resisti-
vity methods. Unburned mud brick walls
however, were not clearly detactable due
to their weak resistive contrast. Thus we
can say that if there is no visible burnt
material in the deposit, it will be difficult
to find anomalies by impulses resistivity
studies.

The implementation of the SP method at
Acemhdyiik is important, as it is the first
experimentation of this method in a mound
site. This survey pointed out that the self-
potential method is improved the interpre-
tation in highly burned areas. Furthermore,
the method was experimentally developed
by field observation and experiment, and
we can conclude that highly burned archa-
eological materials produce SP anomalies.
The amplitudes of these anomalies are abo-
ut 10-20mV/m, but these amplitudes reach
to 40mV/m in some areas. This amplitude is
very important in determining the cause of
SP anomalies. An SP anomaly appears at
our site corresponded to physical changes
in the surface of the hoyiik.

In the process of measuring, we collected
three different mud brick materials for
magnetic susceptibility measuring. They
were burned at different temperatures and
they were analysed by N. Orbay (1894). Ac-
cording to Orbay (1994, pers. comm.), the
burned materials (for example slag) have
high magnetic susceptibility values. This
result showed that these kinds of materials
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might be important for magnetic surveying.
After the magnetic researches, these kinds
of materials were clearly determined by
magnetic prospection method. The magne-
tic data were processed by different signal
processing techniques, which greatly facili-
tated the interpretation of the map.

Our work at Acemhdyik by implemen-
ting different types of geophysical prospec-
tion on large scale, has clearly demonstra-
ted the advantages of this strategy at hdyiik
type of archaeological sites.

The results of our geophysical prospecti-
on was controlled by two archaeological so-
undings. The first excavation was carried
out in 5x5m grid in area A- just north of
Hatipler palace. The excavation continued
down to 2.5m in depth, and 1%, 2", and 3«
layers related to Assyrian Trade Colony pe-
riod were exposed. In the 2nd layer, a kiln,
an oar processing workshop and other
structural foundations were found which
can be related to processing workshop.
Furthermore, ceramic vessels used for cop-
per processing were found (Oztan, 1993,
18994) (Photograph.1). These fragments we-
re highly eroded due to oxidation and the
moisture in the spil. We believe that the
self-potential anomalies obtained in this
trench may comes from the kiln and buried
copper fragments. Thus the experimental
results show that burned mud brick materi-
als produce SP anomalies. Another impor-
tant result in this area was the unburned
third level. A sounding to test the results of
geophysical prospection was carried out in
AS. The test excavation was 10x10m and lo-
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cated between the following co-ordinates:
(10,32), (10,42), (20,32) and (20,42). After the
excavation, a highly burned building
complex, related to the 3rd layer, (contem-
porary with the palace) was found. The ex-
cavation shows that an intense fire burned
the building. Like the palace, the mud
brick walls of the building were 90cm
thick. The whole extent of the palace's big
room was found. What was recovered by
archaeological excavation concords well
with the results of our geophysical pros-
pection, both in its orientation and in its si-
ze (Oztan, 1995). By inverse filtering, the
anomaly indicated a building with the di-
mensions of 7 x 7 m, and this was justified
with the results of the excavation (photog-
raph 2). This result showed that data pro-
cessing and enhancement techniques were
very successful and that they were etfective
in recording buried archaeological structu-
res. Accordingly, we can suggest that the
inverse filtering technique might determi-
ne the other buried structures, and their di-
mensions.
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Photograph.1: The results of archaeological test excavation in area A after the magnetic data.
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Photograph.2: The results of archaeological test excavation in area AS after the magnetic data.






TUBA-AR I {(2000)

Friihchalkolitische Metallfunde
von Mersin - Yumuktepe:
Beginn der Extraktiven Metallurgie?

Mersin Yumuktepe

ilk Kalkolitik Maden
Buluntulari:

Ekstraktif Metalltirjinin

Baslangici?

Unsal YALCIN*

Schilissehwtror Anatolien, Mersin, Yumukieps, frihe Metallurgie, Kupler, Verhdtiung, GieBen, chemischa Analyse, Melaflographie
Anahtar Sézcikier: Anadolu, Mersin, Yumuklepe, eski madencilik, bakr, izabe, dokim laknagl, Kemyasal analiz, metaliograti,

Anadolu'nun en énemli prehistorik yerlesmelerinden olan Mersin Yumuktepe'nin, Ana-
dolu Maden‘ciliginde énemli bir konumu vardir. Iyi tarihlenmis XVI. kiiltiir tabakas:
(M.0.5000 ) metal buluntular: diinyann ilk metal aletlerini olusturmalkia ve bdylece me-
talin giiniimiizden 7 bin yil énce giinliik yasama girdigini belgelemektedirler: iki keski,
bir balta ve bes rulo bash igne bakirdan ddkme teknigi ile yapilnug ve daha sonra gekig-
lenerek son sekli verilmistir. Kullanilan bakir ise cevherden izabe yoluyla kazanimigtir.
Alinan bu sonuglarla Anadolu'da , ekstraktif” madenciligin ,baglangici" ve metal dokiim

teknigi ilk defa Mersin'de belgelenmektedir.

Einleitung

Der am ,Miiftii Deresi" gelegene Sied-
lungshiigel Yumuktepe erhebt sich im
Stadtzentrum der Provinzhauptstadt Mer-
sin. Er z#hlt zu den wichtigsten prihisto-
rischen Siedlungen in Anatolien (Abb. 1).
In Mersin wurde zum ersten Mal im Jahre
1937 unter der Leitung von John Garstang,
Universitdt Liverpool, ausgegraben. Die
vom British Museum/London und vom Ori-
ental Institute Chicago unterstiitzten Gra-
bungsarbeiten mulfiten mit Ausbruch des

* Deutsches Borgbau - Musswm, D-44801 Bochum [Doutschland

zweiten Weltkrieges im Friihjahr 1940 ein-
gestellt werden. In den Jahren 1947-48 kam
Garstang noch einmal nach Mersin, um sei-
ne unterbrochenen Arbeiten fortzusetzen.

Der zweite Weltkrieg hatte nicht nur die
Arbeiten unterbrochen, er hatte auch die
Grabungsberichte weitgehend vernichtet:
Bei einem Bombenangriff war das Gesamt-
archiv des Archiiologischen Instituts in Li-
verpool verbrannt. Trotz dieser ungliick-



lichen Umstéinde konnte Garstang das iib-
riggebliebene Berichtsmaterial wie eigene
Handnotizen, Karten und Zeichnungen aus
Privatbesitz und die aus dem Oriental Insti-
tute, zusammentragen und 1953 in einem
Buch publizieren.* Nach dieser langen
“Pause” wurden die Arbeiten in Mersin im
Jahre 1993 wieder aufgenommen.,”

Durch die Ausgrabungen der Jahre 1937-
40 und 1947-48 konnten in Mersin - Yumuk-
tepe 33 Rulturhorizonte festgestellt wer-
den, die vom Friihneolithikum (Schicht
XXXIII) bis ins Mittelalter (Schicht I) rei-
chen. Diese ange Zeitspanne in einem ein-
zigen Siedlungshiigel ist fast beispiellos
und unterstreicht die Wichtigkeit von Mer-
sin fiir die Geschichte der Region. Aus arc-
hdometallurgischer Sicht sind die Kultur-
schichten XXI(?) und XVI von besonderer
Bedeutung, da die ersten Metallfunde von
Mersin aus diesen Schichten stammen.®

Ein Teil der Metallfunde von Mersin wur-
de von U. Esin (1969) analytisch unter-
sucht.” Diese immer wieder unter den frii-
hesten Metallfunden Anatoliens gern zitier-
ten Objekte aus den Schichten XXI und XVI
wurden bei dieser Arbeit noch einmal
analytisch und metallographisch unter-
sucht, um sie einerseits besser zu charakte-
risieren und andererseits die Herstellungs-
technik zu rekonstruieren. Nach freundlie-
her Einladung von Prof. V, Sevin und mit
Genehmigung der Antikendirektion in An-
kara konnten die Objekte erneut beprobt
werden.’ Uber die erzielten Untersuchungs-
ergebnisse und die neue Interpretation
wird im Folgenden berichtet.”

Friihchalkolithische Metallfunde
von Mersin

Zwei der untersuchten Metallfunde (MY
1703 und MY 1589) stammen nach Gars-
tang (1953) aus der Kulturschicht XXI (aus
der Tiefe 11,10-11,50 m.), die anderen 5 Na-
deln (MY 1325, 1330, 1331, 1332, 1333) und
beide Meiflel (MY 1323, MY 1323) aus
Schicht XVI. Er berichtet auBerdem von ei-
nem weiteren Meif3el (MY 1508) und einem
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Siegel (MY 1562) aus der Schicht XVII, ei-
nem Beil (MY 1334), einer Nadel (MY
1325a) und einem Stiick Kupfer oder Kupfe-
rerz aus der Schicht XVIL.*

Fiir die Anfinge der Metallurgie in Anato-
lien sind die beiden Nadeln aus der Schicht
XXI. von besonderem Interesse, da sie nach
Garstang die friihesten Metallfunde der Sied-
lung darstellen. Die Importkeramik aus der
Schicht XXI zeigt groBe Ahnlichkeit mit der
mesopotamischen Hassuna-Keramik und
148t sich chronologisch mit Amuq B paralle-
lisieren.” Amuq B wird bekanntlich nach der
kalibrierten "“C-Daten etwa um 6.000 v.Chr,
datiert. Er schreibt andererseits, dafi die bei-
den Nadeln nicht aus sicherem Kontext
stammen: Sie wurden nach seinem Bericht
in einer Schuttschicht gefunden, die zum
Fundamentieren der zur Befesticungsmauer
der Schicht XVI gehérenden Rampe diente.
Da somit die letzte Bewegung der Artefakte
zur Zeit der Schicht XVI erfolgte, stellt dieser
Zeitpunkt den einzigen Anhaltspunkt in die-
sem Zusammenhang dar. Es ist daher nicht
zulissig, die Objekte der Schicht X3I zu-
zuschreiben, wie Garstang es annahm.

Garstang beschreibt dagegen die Fun-
dumstinde der Metallfunde aus der Schicht
XVI genauer. Sie lassen sich daher sicherer
datieren: In den sogenannten ,barrack ro-
oms" der Schicht XVI (Abb. 2) finden sich
gwar vereinzelt Halafscherben, doch die
Mehrheit der gefundenen Keramik zeigt
Friihubaid-Merkmale. Demnach 148t sich
Schicht XVI in die Ubergangsphase Halaf-
Ubaid zuordnen. Die Halaf-Ubaid Uber-
gangsphase wird nach kalibrierten “C-Da-
ten etwa auf 5.000 v.Chr. datiert. Mellink
(1992) vergleicht Mersin XVI mit Amug E,
womit 5000 v.Chr. als Datierung bestédtigt
wird." 1995 wurde eine neue “C-Datierung
durchgefiihrt. Demnach wird Schicht XVI
etwa 5940 70 BP datiert." Auch diese letz
te Datierung bestitigt die bisherige zeitli-
che Ausetzung von Schicht XVI.

Die bei dieser Arbeit untersuchten Metall-
objekte von Mersin wurden in der Tabelle 1
zusammengefalt.
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Inv -Nr, Objekt Kontext

MY 1703 MNadel mit gebogenem Kopi Mersin XXI (?7)

MY 1589 Madel mit nagelférmigem Kopf Mersin XXI (?)

MY 1325 Nadel mit eingerolitem Kopf Mersin XVI, Raum 169
MY 1330 MNadel mit eingerolitem Kopf Mersin XV1, Raum 189
MY 1331 Madel mit eingerolitem Kopf Mersin XVI, Raum 189
MY 1332 MNadel mit eingerolitem Kopf Mersin XVI, Raum 184
MY 1333 Madel mit eingerolitern Kopi Mersin XV, Raum 189
MY 1323 Meifel Mersin XVI, Raum 169
MY 1329 MeiBel Mersin XVI, Raum 189

Tabelle 1: Metallfunde von Mersin - Yumuktepe. Es wurden nur die bei dieser Arbeit untersuchten
Funde aufgefiihrt (fiir den archaologischen Kontext siehe Garstang 1953: 76, 137, 140).
Die Datierung der Funde MY 1703 und MY 1589 wurde mit einer Fragezeichen versehen,
da sie in der Schuttschicht der Fundamentfiillung der Befestigungsmauer der Schicht XVI
gefunden wurden und damit wahrscheinlich der Schicht XVI angehoren.

Visuelle Beschreibung der
untersuchten Metallobjekte

Die untersuchten Metallobjekte wurden
vor der Probeentnahme von Korrosion bef-
reit. Dabei konnten auf der Oberfliche Be-
arbeitungs- und Benutzungsspuren be-
obachtet werden. Demnach waren alle Ob-
jekte im Gebrauch. Deutliche Schmiede-
spuren konnten bei den Nadeln festgestellt
werden. Die Hammerspuren auf den beiden
Meifleln rithren wahrscheinlich von ihren
Gebrauch her. Die teilweise gut erkennba-
ren Schleifspuren deuten darauf hin, daB
die Oberfliche der Objekte jeweils gefeilt
wurde. Die makroskopischen Beobachtun-
gen werden im folgenden detailliert besch-
rieben (vgl. dazu Tafel 1 und 2)*.

1. MY 1703 (Abb.3, Zeichnung 7): Nadel
mit schleifenférmig gebogenem Kopf (Lén-
ge der Nadel: 56 mm, Schaftdurchmesser:
3 mm). Das Objekt ist frither mit Sdure
gesdubert worden, so daf} die Oberflichen-
merkmale wie Schleif- und Hammerspuren
nicht mehr zu erkennen sind. Die Spitze
der Nadel ist abgebrochen.

2. MY 1589 (Abb. 3, Zeichnung 6): Nadel
mit nagelférmigem Kopf (Ldnge der Nadel:
85 mm, Schaftdurchmesser: 3 mm). Die Na-
del ist in sehr guter Zustand und besitzt ei-

ne Malachitpatina. Der quadratische Kopf
wurde separat hergestellt und nagelférmig
angesetzt. Der Schaft ist nahezu rund und
im unteren Drittel gebogen. Die Hammenr-
und Schleifspuren deuten darauf hin, dal
die Nadel durch Schmieden hergestellt
wurde,

3. MY 1325 (Abb. 3, Zeichnung 1): Nadel
mit eingerolltem Kopf (Ldnge der Nadel: 91
min, Schaftdurchmesser: 3 mm, Breite des
Kopfes: B mm). Sie ist sehr gut erhalten. Die
deutlichen Hammerspuren deuten auf eine
Herstellung durch Schmieden hin. Der
Kopfteil wurde vor dem Einrollen flach
geschmiedet (0,2 -0,3 mm). Im unteren Teil
sind deutliche Schleifspuren zu erkennen.
Es ist anzunehmen, dall die Spitze durch
Hiammern und Feilen gespitzt wurde.

4, MY 1330 (Abb. 3, Zeichnung 2): Nadel
mit eingerolltem Kopf (Linge der Nadel: 92
mm). Sie ist im Kopfbereich eckig (3,6 x 4,7
mm) und nimmt nach unten hin allméhlich
eine Kreisform ein (3,8 x 4,1 mm). Der Ber-
eich an der Spitze ist dann kreisférmig
(Durchmesser: 1,5 mm). Das Kopfende wur-
de nur leicht flach pgeschmiedet und
(wahrscheinlich deshalb) beim Biegen geb-
rochen. Das Objekt zeigt keinerlei Gebra-
uchsspuren und ist in gutem Zustand. Es
besitzt eine Patina aus Cuprit und ist leicht
korrodiert.
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5. MY 1331 (Abb. 3, Zeichnung 5): Nadel
mit eingerolltem Kopf (Linge der Nadel: 69
mm, Durchmesser im Kopfbereich: 2,7 mm,
in der Mitte: 2,1 mm). Dieses Objekt wurde
in gleicher Weise hergestellt wie MY 1325.
Es ist etwas schlechter erhalten als die an-
deren Nadeln. Die Spitze ist abgebrochen.

6. MY 1332 (Abb. 3, Zeichnung 3): Nadel
mit eingerolltem Kopf (Linge der Nadel:
113,5 mm). Sie ist am Kopfbereich eckig
(4,1x 4,2 mm) wird zur Mitte hin kreisfér-
mig (4,2 mm). Die Spitze der Nadel ist ab-
gebrochen. Sie zeigt deutliche Hammerspu-
ren. Das eckige Kopfende wurde leicht
flach geschmiedet und eingerollt. Die obere
Hilfte des Objekts ist sehr gut erhalten,
wihrend die untere Hilfte leichte Korro-
sion zeigt.

7. MY 1333 (Abb. 3, Zeichnung 4): Nadel
mit eingerolltem Kopf (Léinge der Nadel: 107
mm). Sie ist &hnlich wie MY 1330 im Kopfbe-
reich und oberen 2/3 eckig geschmiedet
(Kopfende: 2,8 x 3.3 mm, Mitte: 3,0 x 3,3 mm).
Erst zur Spitze hin wird sie rund (2 mm). Das
Kopfende wurde vor dem Einrollen flach ge-
himmert. Das Objekt ist teilweise stark kor-
rodiert. Die Spitze ist abgebrochen.

8. MY 1323 (Abb. 4, unten): Meifel in tra-
pezoider Form (erhaltene Linge: 68mm,
Breite im Nacken: 16 mm, in der Schneide:
28 mm, Dicke im Nacken: 16 mm, in der
Schneide: 1 mm). Der Nacken des Objektes
wurde offenbar abgebrochen. Die breite
Schneide schwingt etwas aus. Das Objekt
ist insgesamt in einem guten Zustand. Die
bis zu 1,5 mm dicke Korrosion zeigt teil-
weise rossettenartige Ausbliihungen von
Kupfersalzen. Im restaurierten Zustand sind
teilweise sehr feine Hammerspuren zu erken-
nen. Das Objekt wurde wahrscheinlich zuerst
in MeiBelform gegossen und danach mit
einem harten Gegenstand retuschiert. Die
Schneide ist einseitip pedengelt. Sie zeipgt
deutliche Gebrauchsspuren.

9. MY 1329 (Abb. 4, oben):; Linglicher Mei-
fel in stark trapezoider Form (Lénge: 112
mm, Breite am Nacken: 4 mm, in der Schnei-
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de 30 mm, Dicke am Kopfende: 4 mm, in
der Mitte 14 mm, in der Schneide 1 mm).
Das breite Ende schwingt etwas aus, um ei-
ne gebogene Schneide zu bilden. Das sehr
gut erhaltene Objekt enthilt eine deutlich
erkennbare Patina. Die groben und feinen
Hammerspuren und engstindig parallel lau-
fenden Schleifspuren deuten darauf hin,
dall das Objekt nach dem Giellen sehr sorg-
féltig tiberarbeitet wurde. Die Schneide ist
beidseitig pedengelt. Der Meillel war im
Gebrauch: Am Kopfende hat sich durch
Klopfen mit einem harten Gegenstand ein
~Bart" gebildet.

Naturwissenschalftliche Unter-
suchung

Die friithen Metallobjekte der Schicht XVI
und ein weiteres Objekt der Schicht XVII
(?7) waren schon in 60 er Jahren mittels op-
tischer Emissionsspektralanalyse (OES)
untersucht worden', Die Analysen wurden
damals im Rahmen eines GroBprojektes
zur Erfassung der Metallfunde Europas von
der Stuttgarter Gruppe Junghans/Sangme-
ister/Schréder durchgefiihrt. Dabei wurden
noch weitere Metallfunde aus den jlingeren
Schichten von Mersin und einige hundert
aus anderen Lokalititen analysiert.

Die Analysenergebnisse der Objekte aus
der Schicht XVI deuteten schon damals da-
rauf hin, dass gediegenes Kupfer als Aus-
gangsmaterial wahrscheinlich nicht in Fra-
ge kommt. Nach Esin (1968) gehdren diese
Objekte zu der Gruppe der chalkolithi-
schen Metallfunde der Entwicklungsstufe
11 (,IUS II"), in der gediegenes Kupfer und
reines erschmolzenes Kupfer nebeneinan-
der auftreten." Die Analysenergebnisse
von Esin sind unten in der Tabelle 2 aufge-
fiihrt. Es ist zu betonen, dafll die Nachwe-
isgrenzen einiger Elemente wie z.B. As, Sn,
Sb und Pb bei einigen hundert ppm lag
und deshalb darunter liegende Werte ent-
weder als 0 oder als Spuren angegeben
wurden.

Die friithen Metallfunde von Mersin wur-
den in dieser Arbeit noch einmal Gegen-
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Inv-Nr. Objekt Fe Sn As Sh Pb Mi Ag Bi
MY 1325 (17875)  Madel Spur 0 Spur 3600 0 Spur 200 Spur
MY 1330 (17878) Nadel + o ] Spur 0 o 1100 0
MY 1331 (17877)  Nadel ot 7500 1100 5800 1800 1800 400 o
MY 1332 (17879) Nadel Spur o 0 Spur Spur Spur 1800 0
MY 1333 (17876) Nadel Spur 0 3000 6200 100 <100 400 50
MY 1323 (17873)  MeiBel Spur 0  Spur Spur i} 200 300 0
MY 1329 (17872)  MeiBel Spur 0 0 200 o 0 1800 0
MY 1334 (17874)  Beil Spur 0  Spur 3900 0 <100 2600 70
MY 1562 (17871}  Siegel e 6000 2000 Spur 15500 600 300 Spur

Tabelle 2: Frithe Metallfunde von Mersin — Yumuktepe: Die Analysen stammen aus Esin (1969).

Zur Erlduterung:

Zahlen bedeuten Konzentrationen in ppm.

0 bedeutet unterhalb der Nachweisgrenze (Werte nicht angegeben).
Spur, +, ++: relative Angaben fur Spuren- und Nebenelemente- mit ngringen Konzentrati-

onen (spur: <0,01 %; +: < 0,1 %; ++: <1 %). Der Hauptbestandteil

upfer ist hier nicht auf

efiihrt. Zusétzlich wurden Au, Co und Zn gemessen, die durchgehend unterhalb der
achweisgrenze lagen und deshalb hier nicht mehr aufgefiihrt sind.

stand der naturwissenschaftlichen For-
schungen, da ihre Rolle fiir die Entwick-
lung der Metallurgie in Anatolien immer wi-
eder betont aber bis jetzt nicht klar definiert
wurde. Sie wurden teilweise mehrfach be-
probt. Fiir die chemische Analyse wurden
Bohrspéne, fiir metallographische Unter-
suchung Stiickproben entnommen. Die da-
bei entstandenen ,Zahnliicken" wurden
vom Restaurateur wieder ersetzt. Da die Ob-
jekte vor der Probeentnahme von der Korro-
sion befreit wurden, konnte eine zusitzliche
Analysenverfilschung durch Kontamini-
erung vermieden werden. Die chemische
Analyse wurde mit ICP-OES (optische Emis-
sionsspektralanalyse mit Anregung durch
ein induktiv gekoppeltes Plasma) der Firma
TJA-Unicam durchgefiihrt.” Ziel der Unter-
suchungen war die genaue Bestimmung
des Rohstoffes und die Rekonstruktion der
Herstellungstechnik der Objekte. Dabei
ging es vor allem um die Frage, ob gediege-
nes oder geschmolzenes Kupfer als Rohs-
toff gedient hat.

Die chemische Zusammensetzung der
Proben ist in der Tabelle 3 zusammengefalt.
Die teilweise niedrigen Kupfergehalte deu-
ten auf teilweise korrodierte Proben hin,
d.h. die Differenz in der Summe ist auf die
nicht analysierten nichtmetallischen Ele-
mente Sauerstoff, Kohlenstoff und Wasser-
stoff zurtickzufiihren.

Der Vergleich mit den friitheren Analysen
derselben Objekte zeigt, daB die Verteilung
einiger Elemente in beiden Methoden nur
grob iibereinstimmen, wihrend andere Ele-
mente wie Antimon, Arsen und Silber gro-
fe Abweichungen zeigen. Diese Abwei-
chungen kénnen zum einen in der sich seit
30 Jahren entscheidend weiterentwickelten
Analysetechnik begriindet sein (s.u.), zum
anderen bietet auch die unterschiedliche
Probenahme und -aufbereitung Ansatz-
punkte fiir die beobachteten Differenzen.
Dies wird auch daran deutlich, daB die hd-
heren Werte weit weniger voneinander ab-
weichen als die niedrigen Gehalte.

Die Emissionsspektralanalyse (OES) in
der Form, wie sie in den klassischen
Studien der Stuttgarter Gruppe liber die
Zusammensetzung prihistorischer Metal-
lobjekte verwendet wurde, ist heute kaum
noch in Gebrauch. Es werden heute Metho-
den wie ICP-OES(-MS), NAA (Neutronenak-
tivierungsanalyse), RFA (Rontgenfluores-
zenzanalyse) und AAS (Atomabsorpsions-
spektrometrie) angewandt, die eine Reihe
von Vorteilen wie niedrigere Nachweis-
grenzen, héhere Empfindlichkeiten sowie
eine bessere Prizision und Richtigkeit er-
méglichen."” Der methodische Unterschied
zwischen OES und ICP-OES liegt darin,
daB das erste Verfahren mit Funken- und
Bogenanregung und Registrierung des
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Inv.-Nr. Cu (%) Fe Zn Sn As Sh Pb Co Mi Ag Se Bi
MY 1703 98,7 85 8100 <5 <25 130 170 =2 2900 890 80 40
MY 1589 90,7 8000 <1 1700 21000 200 1200 40 10500 580 <20 50
MY 1325 9581 2570 23 <55 860 4600 310 =5 <4 125 280 185
MY 1330 98,0 <3 23 <55 =60 775 68 =<5 <4 360 305 140
MY 1332 89,2 <3 40 <55 <60 B35 465 <5 <d 560 340 130
MY 1333 970 105 40 98 6040 7480 595 <5 <=4 205 255 260
MY 1323 4§72 <3 12 <55 135 315 51 =5 73 405 255 98
MY 1329 973 =3 20 <55 <60 1220 49 <5 =4 460 275 145

Tabelle 3: Chemische Zusammensetzung der Metallobjekte von Mersin - Yumuktepe. Haupt-
bestandteil ist Kupfer (in Gewichtsprozent angegeben). Die Nebenkomponenten und
Spurenelemente sind in ppm angegeben. Die Analyse wurde mit ICP-OES durchgefihrt.
Einige Elemente wie Te, Hg und P lagen unter der Nachweisgrenze (<10 ppm) und
wurden deshalb in der Tabelle nicht aufgefihrt. Au-Gehalte lassen sich mittels ICP-OES
nicht mit der benétigten Nachweisstérke bestimmen (vergl. dazu Pernicka 1990).

Spektrums auf einem lichtempfindlichen
Film betrieben wird, ICP-OES dagegen mit
Plasmaanregung. Der flir das Ergebnis
ausschlaggebende Unterschied liegt aller-
dings darin, dafl ICP-OES manche Elemen-
te wie z.B. As, Fe, Ni, Pb, Sn und Zn prizi-
ser milt.

Aus der Tabelle 3 geht hervor, dafl sich
die Spuren- und Nebenelementverteilung
in den einzelnen Objekten deutlich von-
einander unterscheidet: chemisch gleicht
kein Objekt dem anderen. Die Nadel mit
dem nédgelférmigem Kopf (MY 1589) un-
terscheidet sich grundlegend von den rest-
lichen Objekten dadurch, dass sie hdhere
Fe-, Bn-, As-, Pb- und Ni-Werte besitzt. Be-
sonders augenfillig wird der Unterschied
in der Elementverteilung der einzelnen Ob-
jekte in einem Histogramm (Abb. 5). Zink
und Zinn sind jeweils in einem Objelkt (MY
1703, MY 1589) in gréferen Mengen enthal-
ten. Sie sind in den restlichen Objekten nur
als Spur nachzuweisen. Eisen ist in zwei
Nadeln (MY 1589, MY 1325) mit 0,8 und 0,3
% pemessen, liegt in den restlichen Objek-
ten in Spuren bzw, unterder Nachweisgren-
ze vor. Beim Nickel ist es dhnlich: er ist in
der Nadel MY 1589 mit 1 % enthalten, in ei-
ner weiteren Nadel (MY 1703) etwa 0,3 %, in
den restlichen Objekten liegren die Gehalte
mit einer Ausnahme unter der Nachweis-
grenze (<4 ppm). Arsen dagegen kann in vier
Objekten gut nachgewiesen werden. Anti-

mon, Blei, Silber, Sellen und Wismut ist in
allen Objekten in unterschiedlichen Men-
gen nachgewiesen. Besonders zu erwdhnen
sind dabei die hohen Silbergehalte (0,01-
0,09 %) in den untersuchten Objekten.

Die siderophilen und chalkophilen Ele-
mente, die bei der Verhiittung das Kupfer
begleiten, sind relativ hoch. Dieses Vertei-
lungsmuster ist deutlich von dem des gedi-
egenen Kupfer verschieden. Im Gegenteil
sprechen die stark variierenden und teilwe-
ise im Prozentbereich liegenden Werte der
Elemente wie z.B. As, Sn, Sb und Pb fiir ei-
ne Identifizierung als Kupfer, das durch
Verhiittung gewonnen wurde. Dies wird be-
sonders deutlich, wenn man die Element-
verteilung in den Objekten mit denen von
gediegenem Kupfer vergleicht (Tab. 4). Wie
aus der Tabelle ersichtlich ist, liegen be-
sonders die Antimonwerte in den Objekten
von Mersin deutlich héher als in denen von
gediegenem Kupfer.

Das gewonnene Ergebnis, dal die unter
suchten Objekte aus erschmolzenem Kup-
fer hergestellt worden sind, wird durch die
metallographische Untersuchung bestéitigt.
Die Anschliffbilder der untersuchten Ob-
jekte zeigen ein typisches Metallgefiige,
das von erschmolzenem Kupfer bekannt
ist. In dem Hiittenkupfer, welches nicht des-
oxydiert wurde, befindet sich stets noch Sa-
uerstoff, Dieser bildet mit Kupfer die Ver-
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Mersin - Gediegenes Kupfer
Yumuktepe N. Amerika® Anatolien™*
Sn <0.005 - 0.010 0.006 0.001
As <0.006 - 0.604 0.074 0.020
Sb 0.032 - 0.748 0.0006 0.004
Fe <0.001 - 0.257 0.099 0.012
Ni <0.001 - 0.007 0.014 0.003
Ag 0.013 - 0.089 0.038 0.001

Tabelle 4: Verteilung einiger Elemente in den Metallobjekten von Mersin — Yumuktepe im

Vergleich mit gediegenem Kupfer.

] H:.‘Pp 1068;
**: Wagner ot al, 1888, cigene unpublizeris Daten

bindung Cu:0, Kupferoxydul (Abb. 6). Sie
ist von hohen Temperaturen bis hinab zu
375 °C bestdndig und verbindet sich dann
mit Kupfer zu CuO. Zwischen Kupfer und
Cu:0 gibt es im fliissigen Zustand eine aus-
gedehnte Mischungsliicke. Durch 0,39 %
Sauerstoff bzw. 3,5 % Cu:0 wird der
Schmelzpunkt des Kupfers von 1083 °C auf
1065 °C erniedrigt (Eutektikum).” Eine eu-
tektische Legierung besteht aus einer Kup-
fergrundmasse, in die Cu:O-Trépfchen glei-
chermalfien eingelagert sind. Enthélt das
Kupfer weniger Sauerstoff, so besteht das
Geflige aus primédren Kupferkristallen, die
in das Eutektikum eingelagert sind.

Die untersuchten Proben von Mersin ze-
igen durchweg ein GufBigefiige, das auf eine
untereutektische Kupfer-Sauerstoff-Legie-
rung hinweist. Das Gefilige besteht aus pri-
méren Kupferkristallen, die in das (Cu + Cu
:0)-Eutektikum eingebettet sind. Das eutek-
tische Teilgefiige besteht wiederum aus ei-
ner Kupfergrundmasse, in die Cu-0-Kristal-
le in Trépfchenform gleichmiéBig verteilt
sind (Abb. 7-11).

Man beobachtet auBerdem, dass das
.Netz" aus dem Eutektikum teilweise durch
nachtridgliche Deformation parallel zur Ha-
uptverformungsrichtung langgestreckt ist
(Abb, 7, 10). In gedtztem Zustand zeigen die
Proben Rekristallisationseffekte: Es entste-
hen neue Kristalle, die iiber die alten Kris-
talle hinweg wachsen. Diese Rekristallisati-

on ist wiederum auf eine zusitzliche Warm-
verformung zuriickzufiihren. Die mecha-
nischen Zwillinge in den Kristallen deuten
auf eine mechanische Beanspruchung der
Objekte (Abb. 8, 11).

Die oben beschriebenen Gefiigebilder be-
legen eindeutig, dass die untersuchten Ob-
jekte durch GuB aus erschmolzenem Kup-
fer entstanden sind. Sie wurden zuerst in
Form gegossen und dann geschmiedet, d.h.
erhitzt und gehdmmert. Durch diesen letz-
ten Schritt konnte die Formgebung der Ob-
jekte optimiert werden. Als allerletzter Ar-
beitsschritt wurden sie mit einem harten
Gegenstand gefeilt. Die Schneiden der bei-
den Meifeln wurden auBerdem -einseitig
gedédngelt.

SchluBfolgerungen: Entwicklung
der Kupfermetallurgie in Anatoli-
en und die Rolle der friihen Me-
tallfunde von Mersin.

Wie die analytischen und metallograp-
hischen Untersuchungen eindeutig zeigen,
wurden die Metallobjekte von Mersin - Yu-
muktepe aus erschmolzenem Kupfer durch
Gieflen hergestellt. Damit ist in Mersin vor
gut 7 000 Jahren extraktive Metallurgie be-

legt.

Das Kupfer als Metall war den Siedlern
von Anatolien seit 9. Jahrtausend v.Chr. be-
kannt. In einigen prikeramischen Siedlun-
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gen tauchen kleine Objekte aus Kupfer im
Fundbestand auf (vgl. dazu Abb. 1). Soweit
untersucht, handelt es sich ausschliefilich
um gediegenes Kupfer, das teilweise warm
verformt wurde.™

Die friihesten, derzeit bekannten Metall-
objekte aus gediegenem Kupfer stammen
aus Caydnii Tepesi, und es ist bemerkens-
wert, dass sie dort in groBer Zahl (113
Stiick) auftreten, obwohl in zeitgleichen
Siedlungen in Ostanatolien kaum welche ge-
funden wurden. Nur aus Newvali Cori
stammt eine sogenannte Schmetterlings-
perle, die als zeitgleich mit den spéteren
prikeramischen Schichten von Caydnii an-
gesehen wird. Diese Datierung beruht aber
im wesentlichen auf den typologischen
Merkmalen. Sie wird allerdings durch die
Metallzusammensetzung, die typisch fiir
verhiittetes Kupfer ist, nicht unterstiitzt."

Unkalibrierte "C-Daten von Caydni reic-
hen von 7400 bis 6750 v, Chr, fiir die préike-
ramischen Siedlungsschichten.™ Die erst
seit kurzem mdgliche dendrochronologisc-
he Kalibration solch hoher Alter weist so-
mit den Beginn der Kupferverarbeitung an
das Ende des 9, Jahrtausends v, Chr.®

Bisher wurde die Metallverarbeitung von
Caydnii als weitgehend isolierte Erschei-
nung in ihrem néheren Umfeld betrachtet,
wenn auch vereinzelte prakeramische und
frithneolithische Metallfunde in Irak, Iran
und in der Levante bekannt sind. Die jiings-
ten Grabungen auf dem Asikh Hdaylik, etwa
200 km siiddstlich von Ankara, haben neue
zahlreiche Belege fiir die friihe Verwen-
dung von Kupfer geliefert. Es wurden bis-
her 45, teilweise gut erhaltene Perlen ge-
funden. Sie stammen aus der zweiten Kul-
turschicht, die nach kalibrierten Radiokar-
bondaten in die erste Hiilfte des 8. Jahrta-
usends v. Chr. datiert wird und somit zeit-
lich mit den spiteren prikeramischen
Schichten von Caydni iiberlappt und an di-
ese anschlieft.®

Die analytisch-metallographischen Un-
tersuchungen belegen, dafl die Perlen von
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Agikh aus gediegenem Kupfer hergestellt
worden sind. In der Natur auftretende Kup-
ferklumpen wurden zu Blech geschmiedet
und dann zu einer Perle zusammengerollt.
Um die Schmiedbarkeit zwischen einzel-
nen Verformungsschritten zu verbessern,
wurde das Material erhitzt. Damit ist in
Agsilkkh Hdyiik ebenfalls die gezielte Anwen-
dung des Feuers schon am Beginn der Me-
tallbearbeitung im 8. Jahrtausend v. Chr. er-
wiesen.™

Unter den neolithischen Kupferfunden
wurde dem Keulenkopf (ca. 6000 v.Chr)
von Can Hasan® eine besondere Bede-
utung beigemessen, weil er wegen seiner
Form als das friiheste durch Gull herges-
tellte Kupferobjekt angesehen wurde.™ Da
das Metall wegen seiner hohen Reinheit fiir
gediegenes Kupfer gehalten wurde, fiihrte
dieser Befund zu der Annahme, dass in der
Kupfermetallurgie das Gieflen vor dem Ver-
hiitten kiime. Erst jlingst konnte dieses Ob-
jekt ndher untersucht werden, und es stell-
te sich heraus, dass es nicht durch Gubf,
sondern durch Himmern geformt wurde.™

Da die Verwendung von gediegenem Kup-
fer nicht mit schmelzmetallurgischen Vor-
gingen verbunden ist, zdhlt dieser erste
Entwicklungsschritt noch nicht zum eigent-
lichen Beginn der extraktiven Metallurgie.
Sie ldBt sich erst durch das Auftreten von
Verhiittungsschlacken eindeutig nachwei-
sen. In diesem Zusammenhang liefern die
Schlackenfunde von Catal Hdéylik (Schicht
VI, ca. 6.500 v.Chr.) eine kontroverse Dis-
kussion: Neuninger et al. (1964) gehen da-
von aus, dall es sich dabei um Schlacken
handelt, die ,wahrscheinlich" aus der Kup-
ferverhiittung stammen. Begriindet wird dies
mit dem Auftreten von Delafossit, von
Schmelzschichten aus Cuprit, Tenorit und
Limonitlagen, die die Schlackenk&rnchen
umranden.” Nach Hauptmann et al. (1993)
wird solches Material als ,verschlacktes
Erz" bezeichnet. Die neuesten Untersu-
chungen an Funden von Catal Héylik besté-
tigen diese Interpretation.” Sperl berichtet
ebenfalls von einer Kupferperle, die ein
typisches Geflige fiir geschmolzenes Kupfer
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besitzt, Demnach wéire der friiheste Beleg
fir extraktive Metallurgie geliefert. Muhly
(1989) geht allerdings davon aus, dass es
sich bei dem Material aus Catal Hoylik um
Raffinationsschlacken (.Tiegelschlak-
ken")*, und nicht um Verhiittungsschlak-
ken handelt. Ebenfalls Tylecote (1978) hielt
es fiir unwahrscheinlich, dafi hier Verhiit-
tungsschlacken vorliegen, weil sie keine Ei-
sensilikate enthalten. Zum anderen werden
einige Proben als Erzrelikte angesprochen,
die etwa als Reste der Schmuckherstellung
gedeutet werden kénnen. In der kontrover-
sen Diskussion um die frithen Schlacken-
funde aus Catal Hoyiik weist Pernicka
(1990) darauf hin, dass eine eindeutige In-
terpretation nicht méglich sei. Er sieht in
diesen Funden ,eher Zeugnisse der fortge-
setzten Wirmebehandlung werschiedener
Materialien", was schlieBlich als Beginn der
extraktiven Metallurgie anzusehen wiire. Es
ist aber doch sehr wahrscheinlich, dass di-
ese Schlacken die ersten Belege einer Ver-
hiittung von Kupfererzen in Tiegeln sind,
denn das Material gleicht in seiner Zusam-
mensetzung sehr den Schlacken der chal-
kolitischen Siedlungen von Norsuntepe,
Abu Matar und Fenan.™ Die experimentellen
Arbeiten zeigen, dass die Verhiittung von
oxidischen Kupfererzen in Tiegeln nicht
schwierig ist.™

Indirekt kann die extraktive Metallurgie
durch den Chemismus von Kupferobjekten
belegt werden, die sich von gediegenemn
Kupfer unterscheiden. Erhéhte Werte an
Spurenelementen, wie Antimon, Kobalt, Nic-
kel, Blei und Arsen sind Hinweise auf die
Einsetzung von erschmolzenem Kupfer.”

Die eindeutig aus erschmolzenem Kupfer
hergestellte Objekte stammen nach den
vorliegenden Untersuchungen aus Mersin
XVI. Damit wird in Mersin zum ersten Mal
die extraktive Metallurgie belegt. Mit den
Funden von Mersin treten also zu den bis-
her bekannten Objekten aus gediegenem
und ,reinem" Kupfer die ersten Kupferme-
talle mit héheren Gehalten an Begleitele-
menten auf, Dabei muss die Frage diskuti-
ert werden, ob diese Objekte als ,Legi-

* Dndurch wirddie auch einer postulierie swoito
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erung" zu bezeichnen sind. Nach moderner
Definition sind die Legierungen absichtlich
hergestellte metallische Gemische aus min-
destens zwei Komponenten, von denen
mindestens eine ein Metall ist. Bei den Fun-
den von Mersin kann man von einer beab-
sichtigten Beimischung von bestimmten
Komponenten wie Arsen oder Antimon
nicht sprechen, da diese Elemente in den
einzelnen Objekten sehr unterschiedlich
verteilt sind. Es erweckt eher den Eind-
ruck, dass diese Elemente nicht inventi-
onell zugefiigt worden sind, sondern auf ei-
ner Verunreinigung des verwendeten Erzes
beruht. In einigen Objekten (z.B. MY 1589,
1333) sind mehrere Elemente in héheren
Konzentrationen enthalten. Es ist un-
wahrscheinlich, dass diese Zusammenset-
zung absichtlich herbeigefiihrt wurde. Zu-
dem handelt es sich um Elemente (mit ei-
ner Ausnahme, MY 1589), die in den Kupfe-
rerzen héaufig anzutreffen sind und bei der
Verhiittung zum gréften Teil im Kupfer
verbleiben wiirden. Nach Pernicka (1990)
wiirde ein Anteil von As, Sbh oder Ni unter 2
% die Eigenschaften von Kupfer nicht signi-
fikant verdndern.

Bei der Entwicklung der Metallurgie im
ganzen Nahen Osten kommt den Funden
von Mersin eine zusdtzliche Rolle zu: es
sind die ersten, eindeutig belegten, gegos-
senen Metallobjekte.* Dadurch wird die
auch hier postulierte zweite Annahme bek-
riftigt, dass die GuBtechnik erst mit der
Verhiittung einsetzt.”

Weitere Zeugnisse fiir die Verhiittung in
Form von Schlacken werden etwa zeitgle-
ich (ca. 5000 v.Chr.) aus Defirmentepe™ be-
richtet, wenn man zunédchst von Catal Hd-
yiik absieht.™ Spiiter, ab der zweiten Hilfte
des 5. Jahrtausends v. Chr. hiiufen sich die
Belege der extraktiven Metallurgie:™ Aus
Degirmentepe” und Norsuntepe™ werden
nun, neben Schlacken, von Tiegelresten
und Schmelzdfen berichtet. Aus dieser Zeit
sind ebenfalls aus Mesopotamien und Iran
metallurgische Funde bekannt wie z.B. aus
Tal-i-Iblis™, Seh Gabi* und Tepe Gabristan*.
In Europa des ausgehenden 5. Jahrta-
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usends dagegen war das Metall nur auf
dem Balkan bekannt, und zwar fast aussch-
lieflich als sehr reines Kupfer.”

Ausblick:

In dieser Arbeit konnten wichtige Schrit-
te in der Entwicklung der friihen Metallur-
gie, nidmlich Verhiittung und Gieflen, in
Mersin des ausgehenden 6. Jahrtausends
belegt werden. Es ist hier noch einmal die

NOTLAR

1. Die Ausgrabungen im orsten Jahr wurden von M.V. Seton-Willlams,

J. Waechier, Garstang und J. Garstang durchgefiihrt. Bel den

nachfolgonden Grabun waren aullerdermn 5. Lioyd, G.M. Fitzgorald,

D. Marshall. A. Dun, L. Grant, B.D. Barnett, O.R. Gurnoy, M. Burkitt

undLI;rlnmuin Helene Yourievitch beteiligt. IThnen =ef dieser Aufsate
met,

. J. Garstang, Prehistorie Mersin. Ydamik Tepe in Bouthern Turkey,
Oeford 19563, Das Buch enthiilt leidor eintge Fehler, und o8 (st nioht
immer méglich dio Fundzusammenhings und den arohfologischen
Hontext nacheuvollzishen. Es ist andererseits su betonen, dass das
Mersin-Buch von Garstang trotz dieser Fehlor die einzige
wizsenachafiliche Quelle fur uns ist. Eine Zusammenfassung der
Hamlnﬁmr;lmnphia wurde zuletzt in Realloxikon der Assyriologie
ug.gz\'ﬂrda izchen Archiologie erschienen. Siehe dazu Esin 1994,
]

3. Die neusn Ausgrabungen woerden von Prof. Dr. Veli Sevin (Istanbul)
und Prof. Dr. Isabella Caneva (Rom) durchgefithet. Dabei wird die
to Sledlungsentwicklung vom frihen Neolithikum bis in die
isenzeit untarsucht.
4. Garstang 1853, 8. 78, 137140, Fig. 50, B0b, 85.
5. Esin 1968; Die lsotopenanalysen dazu wurden spéter von Gale e, al.
{1985) durchgefihrt, wobel iber die Herkunft der friihen Metallfunde
von Mersin keine A gemacht werden konnte.
6. Die Metallfunde von Mersin wurden anfgrund einer Einladung von
Prof. Dr. Vel Sevin gmnbu]} hin untersueht. Die Antikendirektion
itlar ve Milzeler Genel Middrligi) Ankara hat dissa

ntersuchungen genehmigt Die Restaurierung und Beprobung der
Objokte in Mersin wurde von der DFG linanziell unterstitzt. Daliir sel
allen Boteiligion gedanki.
7. e untersuchten Objekte belinden sich im Museum von Mersin.
Die Funde wurden bai der Probeentnahme vorher von melnem
Kollegen H-J. Kunkel restauriert. Dafitr méchte joh ihm herzlichst
danken. Ioh méchte mich aullerdem bel dem Laiter und den
Mitarbaitern des Museums Mersin bedanken, die mich bei meiner
Mh-udt lm Museum freundlich unterstiitet haben.

. dazu Oarstang 1853, 108, 137, 139, Er borichtet von einem Stiiok

Kup or oder Erz, welches er im Flur des Gebiudes 184 golunden habe
{In the courtyard (numbered 178) was found a small piece of maetal
ginee identified as copper ore”™). Ein Teil dor Kleinfunde von Mersin
befindoen sieh im Musoum von Adann. Fiir die Untersuchung wurden
die Metall- und andere Kleinfunds nach Mersin gebracht Bei der
Durohaicht des Fundbestandes in Mersin konnten ein Meifel (MY
15682, ein Beil (MY 1334) und eine Nadel (MY 1325a) nicht gefunden
waorden, Vermutlich sind diesge Objekte immer noah in Adana (7).
A, Siehe dazu Mellink 1962,
10. Mellink 1992
11. SevinfCaneva 1898, 71-88.
12. DMe hier beschriebenen Objekte wurden nach der Restanriorang
ermeut gezeiohnet. Sie weichen ein wonig von den fritheran
‘Zelchnungen von Oarstang (1953) und Schoop (1905) ab, Der letzters
hat einige der Objelkte ohne MaBatab abgebildet.
13. Esin 1868
14. Egin :IMB: hat die Kiazifizierung der Metallobjolte Anatallens
nach dom  Stuttgarter Stammbaum® durshgefihrt. Sie unterscheidet
insgeeami ier Entwicklungsstufen (105 IV): L Stufe: Objekte aus
Eodiagﬂmm HKupfer; I1. Stufe: neben dom gndiagon.em und _reinem”

r, such erschmolzenes Kupfer; 1L Stufe: FBE, die Zeit mit
anﬂeh.amlul!ung Baginn der Metallindustrie, und IV. Stufe: weiters
Entwickiung der Metallindustrie, Beginn der politischen Stanten, Fiir
die Methodik der Klassifizierung sieho
JunghansfSangmoister/Schrider 1908,
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Wichtigkeit der neolithischen Schlacken-
funde von Catal Héylik zu betonen. Es muld
durch erneute Untersuchung der noch vor-
handenen Schlacken gekldrt werden, ob es
sich dabei tatséichlich um Schlacken han-
delt, die aus der Verhiittung von Kupferer-
zen im Tiegel stammen,

Offen bleibt bei dieser Untersuchung die
Frage nach der Herkunft der Erze. Die Ant-
wort darauf mull also den zukiinftigen
Forschungen vorbehalten bleiben.

15, Die polierten Anschiiffe fr die metallographische Untersuchung

wurden von Andreas Ludwig angefortigt. Die chemisohe Analyse hat

Wolfgang Stegor durchgofihet. Beiden Kollegen danke ioh fir ihre

aktive Unterstitzung. MY 1331 konnte wegen dem starken

Horroajonanteil in der Probe nicht ana waorden. Die Angaben

{ber die chemische Zusammensetzung dieser Nadel st Esin (1969) &u

entnehmen (Tab, 2).

16. Die verschiodenen Analyseverfahren, die boi der Analyse von

archiiologischen Objelkten angewandet werden, sind von Pernicka

1880) besprochen. Filr waiters Informationen wird darauf
ngewieson.

17. Vgl dazu Schumann 1980, 492-484.

18. Yalgin 1008

18, Haupimann et al. 1993

20, Ozdogan/Ozdogan 1989

21. Vergl. dazu Pernicka 1990

. Esin 1843, 1985, 1808,

. Yalgin/Pernioka 1988

. Franch 1862

. Bein 1878, Muhly 1888, Pernicka 1990

28, Yalgin 1998, Die anayltisch-metallographische Untersuchung des

wﬂmm hat gexeigt, dafl er aus gediegenem Kupler goschmiedet

wiirde.

27, Die kleinen Schipohenkdmer wurden von Neuninger et al. (1964)

publiziern; sufgrund der aubergewdhnlioh frihen Zeitstellung und

woegen des begrenzten Probenmaterials konnten die Autoren jedaoh

die Entstehung disser Schlacken nioht befriedigend kifren.

28. Bperl 1007,

28, Bei dor Untersuchung alter Schlacken wurden bislang swed

Gruppen unterschieden: Verhiintungesohlaoken (englisch: smolting

alngs) und Tiegelschlacken (englisch: malting/refiningleasting slags),

Nach dieser Untersahoidung stammen die Tiegelschinoken nus der

Waeiterverarbeitung. Tetsache ist, daf im Chalkolithikum die Erze in

kleinen Mengen im Tiegel verhiittet wurden. Doshalb kann der

Vorsohlag, die Behlacken von Gatal Héyik von vernherein als

Raffinationsschlacken su interpretieren, und damit der Verarbeitung

gu zuordnen, hier nicht unterstiitet weorden.

30, Yalgin et al. 1902; Hauptmann et al. 1993,

31. Siahe dazu Donnan 1973; Tylecote 1874, 1976; Gale ot al. 1990,

32, Pilr waitere Erlduterungen sishe Pernjoks 1900,

33, Im Oegensatz 2u Wertime (1873) nehmen Forbes (1872) und

Renfrew (1873) an, da das Gielen erst nach der Verhittung bekannt

wiirde.

34. Esin 1985,

5. Bel der Diskussion um die riheste Verhidttung von Kuplererzen

ist die Frage nach den Schlackenfunden won Catal Héylk noch affen;

die Schisoken sollten, falls noch vorhanden, ermeut untersucht

waerden, um die Entwioklung der Metallurgie in Anatolien vollstindig

U erfassen,

36, Hauptmann et al. 1983,

37. Esin 19835,

38, Ewicker 1880, Hauptmann 18E2. Yalgin obal 1982

39, Dougherty/Caldwell 1988,

40, Levine/Hamlin 1974

41. Majld=adeh 1970, 1988,

42, Die frihesten metallurgisohen Funde in Europa wurden von

Pernicka (1800) susammengefadt, Filr weilere Details wird auf dieso

Arbeit verwiesan.

BREER
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Abbildung 2: Mersin Yumuktepe, Kulturschicht XVI. Plan der ,barrack rooms" mit Fundstellen von
Metallobjekten (nach Garstang 1953, Fig. 79).
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Abbildung 3: Frihe Metallfunde von Mersin — Yumuktepe
1-5: Nadeln mit eingerolitem Kopf (MY 1325, MY 1330, MY 1332, MY 1333, MY 1331);

6: Nadel mit nagelformigem Kopf (MY 1589); 7: Nadel mit schleifenfdrmig
gebogenem Kopf (MY 1703).
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Abbildung 4: Frihesten Metallfunde von Mersin — Yumuktepe -
Oben: MY 1329, langlicher MeiBel in trapezoider Form (Lange: 112 mm)
Unten: MY 1323, MeiBel mit abgebrochenem Nacken (erhaltene Lange: 68 mm)
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Abbildung 5: Verteilung einiger Elemente in den untersuchten Metallobjekten aus Mersin —

Yumuktepe. Die heterogene Zusammensetzung der einzelnen Objekte wird in
diesem Balkendiagramm ganz deutlich.
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Abbildung 6: Das Zustandsschaubild Kupfer-Sauerstoff (aus Schumann 1980, Abb. 432).
Zwischen Cu und Cu,O existiert im fliissigen Zustand eine Mischungsliicke, d.h. nur
eine begrenzte Menge an Sauerstoff kann in flissigem Kupfer gelost werden. Im
Eutektikum bilden sich aus dieser Schmelze dann Cu- und Cu.O-Kristalle: Das Geflge
besteht dann aus einer Kupfergrundmasse, in der Cu,O-kristalle in Tropchenform
gleichméBig verteilt sind.
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Abbildung 7: Mersin -Yumuktepe. MY 1332, Nadel mit eingerolitem Kopf. Untereutektisches
Kupfer-Cu,0-Gefuge mit 0,24 % Sauerstoff. Primdre Kupferkristalle mit dem
(Cu + Cu,O)-Eutektikum. Langstrec:kung des Eutektikums durch Schmieden. Ungeétzt.

Abbﬂdung 8: Mersm Yumuhtepe. MY 1332, Nadel mit eingerolitem Kopf.
Gleicher Ausschnitt wie in Abb. 5 nach der Atzung mit 3%iger NH,OH + H.O.-Ldsung.
Das Mikrogefiige zeigt im gedtzten Zustand Spuren der Temperung: Die beginnende
Rekristallisation (Meubildung) deutet auf Erhitzung. Die neugebildeten Kristalle sind
auBerdem teilweise verzwillingt. Es sind sog. Druckzwillinge, die bei einer
mechanischen Beanspruchung (z.B. Himmern) des Kup ers entstehen kénnen.
Atzung NH,OH-H.O,- Lusung Auflicht,
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Abbildung 9: Mersin -Yumuktepe. MY 1323, MeiBel.
Untereutektisches Kupfer-Cu,O-Gefiige mit 0,20 % Sauerstoff. Primare
Kupferkristalle mit dem (Cu + Cu,O)-Eutektikum. Ungeatzt.

Abbildung 10: Mersin -Yumuktepe. MY 1323, MeiBel.
Ein anderer Ausschnitt der Probe MY 1323 zeigt ein untereutektisches Kupfer-Cu,O-
Gefiige mit 0,18 % Sauerstoff. Primare Kupferkristalle mit dem (Cu + Cu.O)-
Eutektikum. Das Netz aus dem (Cu-Cu,O)-Eutektikum ist langgestreckt. Die
beginnende Rekristallisation (Neubildung) deutet auf Erhitzung. Die neugebildeten
Kristalle sind ebenfalls verzwillingt (Vergl. Abb. 5). Atzung: NH,OH-H202-Lésung, Auflicht.
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Abbildung 11: Mersin -Yumuktepe. MY 1332, Nadel mit eingerolitem Kopf.
Das Mikrogeflige des etwa 200 Fach vergroBerten Ausschnitts zeigt im geatzten
Zustand deutliche Spuren der Temperung: Die fast vollkommene Rekristallisation
(Neubildung) und die mechanischen Zwillinge deuten auf eine aktive Deformation:
Die Nadel wurde erhitzt und gehdmmert. Die Cu,O-Trépfchen sind schnurrig
angeordnet. Die neugebildeten Kristalle sind Uber die alten Kristallgrenzen hinweg
gewachsen. Atzung: NH,OH-H,O.-Lésung, Auflicht.



TUBA-AR I (2000)

Baharin Miijdecisi: Cigdem (Crocus)
ya da AN.TAH.SUM $*

Hititler Devri Anadolu Florasina
Kiiciik Bir Katki

Harbinger of Spring:
Crocus, "Cigdem" or
AN.TAH.SUM.**" a Small
Contribution to the
Anatolian Flora of the
Hittite Period

Fiisun ERTUG *

Anahtar Steciikler: AN TAHSUM %, bahar bayram, ¢ifpdem, Crocus, etnofgrafye. Hititler,
Koywords: AN.TAH.SUM,“* spring festivals, Cigdem, Crocus, ethnography. Hittites.

The Sumerian word AN.TAH.SUM" js known from several Hittite cuneiform texts as a
bulbous plant. It took or perhaps gave its name to the spring festivals of the Hittites. The
scientific identification of the plant AN.TAH.SUM*" is still debated and several plant na-
mes, such as Allium or Lilium, from various plant families, have been suggested.

It is known from the texts that the plant or its fruit is edible. During the 38 day Spring
festival it was presented to the temple of the Gods in the capital of Hattussah, as well as
in other Hittite towns. In Arinna, the plant was presented to the Sun Goddess. Deer we-
re also important elements of this festival. In the inscriptions the number of bulbs were
indicated from 3 to 12 or by the bunch, which the hieroglyphics represented with one
finger and a mountain sign,

Ethnographic studies in modern Turkish villages suggest that Crocus, in Iridaceae fa-
mily, with over 30 species in Turkey was the plant most likely represented by the Hittite
hieroglyphics and Sumerian ideograms AN.TAHSUM*", The Crocus (commonly known
as "cigdem") is a well known edible bulbuous plant in Central and South Eastern Anato-
lia. It is one of the early flowering spring plants of high Anatolian plateau and contempo-
rary villagers recognise it as a harbinger of the spring. In February and March when the
Crocus blooms, the plant with its bright yellow flowers are collected by children who de-
corate dried branches with Crocus bulbs and flowers, and go in groups from house to ho-
use chanting a traditional Turkish quatrain about "¢igdem". They tell the villagers of the
arrival of spring, and in their turn are given "bulghur" (cracked wheat) and fat, to cook
the bulbs, which the children then eat.

*Alcdenis Ulkeleri Akndemisl Vaki, Bodram Yararh Bitkiler Aragtirma Merkez. Atatlirk Cad. Adliye sok. Ne.
48400 Bodrum,Tirkiye e-mail: fertug@atiglobalnet
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Anadolunun bitki zenginligine yazilariy-
la ilk tamklik eden halklardan biri Hititler-
dir. 1.0. 2.biny1lda Anadolu’'da Hint-Avrupa
dillerinin en eskisi Hititce'den baska yine
ayn dil grubuna ait Luvi ve Pala dillerinin,
ayrica Huwrrice, Hattice ve Akadganin yazi
dili olarak kullamldig bilinmektedir (Se-
eher ve Baykal Seeher 1999:88).1906 yilin-
dan beri kazilmakta olan Hititlerin basken-
ti Bogazkdy-Hattusa'da ele gecen yaklasik
25 bin c¢iviyazili tablet" Hititlerin glindelik
yasamina, yasalarna, bayramlamnna, tanm-
larina iliskin cok degerli bilgilerin yam sira
pek cok bitki adim da icerir. Bofgazkdy me-
tinlerindeki bitki adlarnm arastiran Hayri
Ertem Bogazkdy Metinlerine Gore Hititler
Devri Anadolu'sunun Floras: (1987Y) adli ya-
pitinda birgok bitkiye Tiirkce karsihik éner-
misg, anlamlar: heniiz bilinemeyenlerin me-
tinlerde nasil kullamildigin vererek ¢ok de-
gerli ipuglar sunmustur. Diger dilbilimei
ve uzmanlar da bu konuda énemli katlalar-
da bulunmuslardir. Burada Anadolu'da hal-
kin halen kullandig bitkilerden ve bunla-
rin kullanim bigiminden yola ¢ikarak (etno-
botanik) Hititlerin ¢ok dnemli bir bayrami-
na da adim1 veren AN.TAH.SUM-**" bitkisi-
nin tammlanmasina katkida bulunulmasi
amaclanmistir.

Hitit Metinlerinde
AN.TAH.SUM.5AR

Stimerce AN. TAH.SUM** sézeiigii anlam-
lam henitiz miinakasal veya bilinmeyen bit-
kiler arasinda yer almaktadir (Ertem 1987;
34-39). Bu bitkinin dikkat cekici yam Hititle-
rin ilkbaharda cesitli tanrilar icin diizenle-
dikleri bayramlardan biriyle ve soganli bir
bitki ady ile iliskili olmasidir (Ar 1943:57;
Darga 1976:55,72; Erkut 1998:189). Metinler-
de 'ot', 'sebze' grubu altinda gegen bitkinin
sonundaki -SAR eki nedeniyle bir sogan ol-
dugu diistiniilmeldedir (Ehelolf ve Hoffner
énerileri igin bkz: Erkut 1998:189-190). Bit-
kinin figiiratif ifadesinde dag ve parmak se-
killeri yer almaktadir ve bitkinin kendisi ya
da meyvasi, ya da ondan yapilan yemek yen-
mekte, ayrica ilkbahar bayraminda tanrila-
ra sunulmalktadir. Hititlerin 35 ya da 38 giin
stiren AN.TAH.SUM-**" ilkbahar bayramn-

ERTLG

da bagkent Hattusa'min yam sira basgka
kentlerde de kutlamalar yapilir (Gliterbock
1960:87-88). Hattusa'da tann Zababa tapina-
1 ile yine bu kent yakinlanndaki orman
tanrs: Lama'ya ait tapimaklarin (Ar 1943:58)
yamsira dzellikle 8. ve 9. giinlerde bu bayra-
ma adin veren bitkinin Arinna kentinde gii-
nes tanrigasina sunuldugu bilinmektedir
(Giiterbock 1980: 85; Erkut 1998:192).

Bu bitkiyle ilgili élgii birimi olarak 3'ten
12've kadar sayilar ve demet kullamilmakta-
dir. Diger baz bitkilerle birlikte hastalhkla-
rin tedavisinde ilag olarak kullamldign da
belirtilmektedir. Geyik de bu bayramda
dnemli bir yer tutar ve bayramin 32 ve 34,
giinlerinde dagda geyige icki sunulmakta-
dir (Erkut 1998:193). Erkut, Arinna kenti-
nin Alacahdyiik olabilecegini ileri siirerek
bu kentin ortostatlarinda geyiklerle birlikte
goriilen bitkinin AN.TAH.SUM**" olabilece-
Eini belirtmektedir (Resim 3, 4).

Yorumlar

Ertem, Thompson ve Giiterbock'un bu bit-
ki adina karsihik olarak énerdigi 'mercimek’
teklifine katilmadigr gibi, Cornelius'un ge-
tirdigi 'safran’' teklifine de ¢ivi yazih kaynak-
larda 'safran' icin baska idyogramin bulun-
mas1 nedeniyle kars: ¢ikar ve bu bitkiyi bui-
yiikee meyvali, saph bir bitki olarak tamm-
lar. Erkut, Liliaceae familyasindan ® zam-
bak, geyvik kiérmeni gibi olasilikla Allium ya
da Lilium cinslerine ait bir tiir olabilecegini
ileri siirer. Darga, soru isaretiyle Crocus'u
dnermekteyse de Sivas'ta pisirilen ekmelkle-
re katilan soZanh bir bitki olan "kériimen"i
™ grnek vermektedir (1976:55).

Etnobotanik ¢alismalar bize bu tanimla-
rin timiine uyan, soganlan ilkbaharin er-
ken ddénemlerinde toplanarak yenen, ye-
meklere, pilava, tathiya katilan Anadolu'nun
yvaygin bitkisi Qigdem'i isaret etmektedir
(Resim 1,2). Crocus Iridaceae familyasin-
dandir "ve Tirkiye'de 30'a aslan tiird bulu-
nur (Davis1984:CVII1:413; Baytop ve Matt-
hew 1984: 28). Bu tiirler arasinda bulunan
ve Safranbolu bélgesinde liretimi de yapilan
Crocus sativus, Safran cigdemi adiyla bili-
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nir ve gicek stigmalarindan ¢ok eskiden be-
ri tedavi edici, boyar madde ve koku verici
olan safran elde edilir (Baytop 1984:360,
Lyle-Kalgas 1974:22). Ancak metinlerde adi
gecen sdzelifiin Anadolu'nun birgok yoére-
sinde ilkbaharda gigek agan ve toplamp ye-
nen diger Crocus tiirlerine ait olmasi ¢ok
biiyiik olasihikfir. Hititlerin ana yerlesim
merkezlerinden Orta Anadolu'da bugiin de
birgogu endemik olan ¢igdem yumrularinin
toplanmasi, ¢if olarak yenmesi ya da yemek
olarak pisirilmesi devam etmektedir.

Etnobotanik veriler

Anadolu'nun bazi bélgelerinde ilkbaha-
rin gelisinin ¢ocuklar tarafindan "Cifgdem
pilav1" pisirilerek kutlandig bilinmektedir,
Orta Anadolu'da Ankara ¢igdemi olarak ad-
landirilan Crocus ancyrensis ¢igekleri acin-
ca, cocuklar bu bitkinin yumrularnm toplar
ve maniler siyleyerek, evleri kapi kap1 do-
lasir. Her eve bir demet cigdem ¢icegi vere-
rek karsihiginda pilav yapmak icin yag, bul-
gur, tuz gibi seyler alir ve topladiklanr bul-
gura, ¢igdem yumrularim katarak bir pilav
hazirlarlar ve hep birlikte eglenerek yerler
(Baytop 1984:205;1994:72). Baytop hir de
Amasya manisi érnegi verir:

"Cigdem cigeciik

Ebem kii¢liciik
Verenin oflu olsun,
Vermeyenin kizi olsun”

Sivas'in Cepni Kéyii'nde 'Hatapiya' deni-
len bahan karsilama térenlerinde, karlarin
erimeye baslamasiyla birlikte, gcocuklar siv-
ri uglu sopalarla topraktan ¢ikardiklan 'ki-
lavuz' gigeklerini bir igde ¢ahsina takarak
mahallede dolasir ve hep birlikte maniler
sdyleyerek her evden un, bulgur, yag toplar-
lar (Yalcin 1978:20). Bu toplananlarla ¢érek
ve pilav pisiririlir ve tiim g¢ocuklar birlikte
yerler. Bu giine 6zgi maniler Amasya mani-
sine cok benzer:

" Ha tapiya tapiya,
Kalavuz geldi kapiya.
Cok verenin oglu olur,
Az verenin kiz olur.
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Aman anne, canmm anne,
Disariya bir ¢ik hele,
Salkin bahsisi az verme..
Miijdeciye hareket,

Evin dolsun bereket..."

Aksarayin dofusunda Melendiz 1irmagi
civarinda yeralan kodylerde 1984-95 yilinda
yapilan etnobotanik arastirmasinda yoreye
tzgl Crocus ancyrensis (Herbert) Maw tii-
riiniin 'Kirmiz Cigdem' adiyla bilindigi ve
ilkbaharda yaygin olarak toplandig gdzlen-
misgtir. Denizden yiiksekligi 1100-1200 m
olan bu platoda Subat ayr ortalarindan
Mart sonuna dek parlak san gigekler agan
cigdem yumrularn ozellikle cocuklar tara-
findan toplanir, eve getirilir (Resim 5). Cig-
dem yumrularnmn c¢ikarnlmasinda sopaya
gecirilmis sivri bir demir ugtan ibaret 'Kair-
langug' denen bir alet kullanmilir (Resim 6).
Yaklasik 1,52 em uzunlukta ve dis ylizleri
kahverengi, kafesimsi bir kabukla sarih
olan yumrularn yenen i¢ kism beyazdir.
Kabuklar elle kolayca soyulur ve taze ba-
dem tadindaki yumrular ¢ig olarak yenir.
Cigdem ciceklerinin de baz kisgilerce yenil-
digi gériilmiistiir. Nisan ayinda ¢igdemin
cicekleri ve yesil yapraklarn kurudugunda
bulunmasi daha zor olmakla birlikte bu ev-
rede yumrular irilestiginden cobanlar ya da
gocuklarca toplamr. Bu ayda ¢igdem yum-
rularnna 'Kivirma' adi verilir ve bu yumru-
larla 'Diig' denilen siitla¢ benzeri stitli bir
tath pisirilir (Ertug-Yaras 1997:144).

Nigde'nin 25 km kuzeyinde yeralan Misli
adli (yeni adi: Konakh) Rum kéyilinde
1920'lerdeki yasami derleyen Kostaki
(1977:528) Crocus'un Tiirkce Cigdem adiyla
amldignm sdyler. Denizden 1350 m yiliksek-
likte yeralan bu koyde her nisanl delikanlh-
nin baharda Uckapulu dagina ¢ikip nisanh-
s1i¢in 60-70 ¢igdem yumrusu toplayip getir-
mesi bir gelenektir ™,

Yozgat folklorunda da karin kalkmaya
basladign Mart baslangicinda cocuklarn
cigdem ve aligiilii (ya da aliokstiz) ™ yumru-
larim ‘kuskii¢’ sopalaryla daglardan tepe-
lerden topladiktan sonra igde dallarnna ge-
cirerek kdéy i¢inde dolastirdigl, yag ve bul-
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gur toplanarak, yumrular ve yapraklarin da
katildig bir pilav pisirilerek yenildigi belir-
tilmelktedir (Uslu 1998:30). Cocuklarin bu
¢igdem dolastirmasi sirasinda kiz ve erkek
cocuklarin evin beklentilerine uygun mani-
ler sdyledigi ve kendilerine yag ve bulgur
verenlere birer demet ¢ifgdem verdikleri de
vurgulanmalktadir.

Giineydogu Anadolu'da dzellikle Gazian-
tep ydresinde ilkbaharda Creocus cancella-
tus tiiriiniin yumrularimin demetler halinde
pazarlarda satildign da kaydedilmistir (Bay-
top 1984:205). Tokuz, Gaziantep Yemekleri
adh kitabinda (1996:124-125) 'Cigdem Pila-
v1' tarifini verir. Iki biiyiik top (demet) ¢ig-
demin yagda kavrulduktan sonra et, tuz, ka-
rabiber ve salga kanstinlarak pisirildigini,
sonra pirincinin ve suyunun eklendigini
belirtir. Gaziantep Tathlar (Tokuz 1985: 73)
yaymmnda da 'Cigdem ile Siitld' tarifi yer
alir ki, bu kez 8 demet cigdem yumrusu so-
yulduktan sonra havanda ddéviilerek ezilir
ve kaynayan siite atilarak pigirilir ve {izeri-
ne seker eklendikten sonra sicak sicak ye-
nir demektedir,

Dogu Anadolu'da kayalik yerlerde ve
2300 m.ye dek step bilgelerinde yetisen ve
'Safran' olarak adlandirilan Crocus pallasii
Goldb. tiriiniin yuomrularinin da ¢ig olarak
yvenildigi belirtilmektedir (Oztiirk ve Ozce-
lik 1991:182).

Cigdem, baharin habercisi olarak halk
edebiyatina da girmistir: Pir Sultan Abdal ya
da onun geleneginden bir halk tiirkiisiinde
style bir dértliik yer ahr (Eyiiboglu 1982:39):

"El ettiler turnalara kazlara
Daglar yesillendi déndii yazlara
Cigdemler takinsin séylen kizlara
Nigin gitmez Yildiz Dag dumanin”

Sonug

Orta Anadolu'da Aksaray, Nigde ve Yoz
gat'ta ve Giineydogu Anadolu'da Gaziantep
yoresinde ve Dogu Anadolu’da ilkbaharin er-
ken aylarinda yiiksek yaylalarda yay-
gin olarak goriilen cigdemin, Hititlerin

ERTUG

AN.TAH.SUM-* plarak adlandirchi, dag ve
parmak sekilleriyle betimledikleri ve tane-
demet ile saydiklar, yumrulu bitki olmas:
biiylik bir olasihiktir. Subat ve Mart'ta Orta
Anadolu'nun zorlu kis kosullan siirerken, ki-
mi kez karlar arasindan sapsan cicekleriyle
bas veren ¢igdemler kadar ilkbaharn gelisi-
ni miijdeleyen bir baska bitki bulmak zordur.

Kis boyunca karbonhidrat agirhkh besle-
nen Anadolu kdéyliisiine taze bir tat sunan
cigdem'lerin boy atmasi baharn semboli
olarak da kutsanms olmahdir. Cigdem yum-
rularnmin Anadolu'nun birgok bélgesinde ilk-
baharda toplanarak ¢ig ya da pisirilmis ola-
rak tiiketilmesi, bunun d&zellikle gocuklarca
bir senlifge déniistirmesi Hititlerin ilkbahaxr
bayram kutlamalarmn bir devam: olabilir,

Anadolu'da bugiine dek gergeklestirilen
kazilarda ele gecen karbonize olmus bitki
kalintilar arasinda yumrulara ¢ok az rast-
lanmus ve g¢ogu tammlanamamgtir, Yesil
yvapraklh bitkilerle, sert kabuklan, ¢ekirdek-
leri olmayan meyva ya da yumrularin bu-
lunmas1 oldukc¢a zor olmakla birlikte yeni
gelistirilen tekniklerle kimi tamimlamalar
yvapllabilmektedir™. Bogazkiy- Hattusa, Ku-
sakli ve Ortakdy gibi Hitit merkezlerinde
gerceldlestirilen yeni kazlarda ele gececek
bitki kalimtilarimin incelenmesi de metin-
lerde yeralan AN.TAH.SUM™** sézetigiiniin
¢igdem olarak yorumlamp yorumlanama-
yvacagina iliskin yeni kanitlar getirebilir.
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NOTLAR

1. 1970 lero dek Bogazkdy (Hattuga), ¢ivi ymel tabletlerin top-
1u olarak bulundugu tek yorlesim olmasimna kargin daha sonra
Tokat'ta Masat Héyiikte (Tabigga), Gorum’da Ortakay'de (Sa-
pinuva) vo Siwas'te Kugaklh'da (Sarissa) biiyiik arsivier ele geg-
misgtir.

2. Erkut, Lilinceas familyasinda 260 cins ve 3700 tor bitkl bu-
lundugunu belirtmektedir. Ancak Tiirkiye Norasinda bu famil-
¥iv 35 cins ve 1181 ondemik olan 388 dofal tirle temsil edil-
mektedir (Davis 1988:C.X:497).

2, "Kérmen® yabani bir sofan tiri (Adiem rotundum L) olup
Sivas'ta corbalarda kullambr (Uger 1882).

4, Iridacese familyas:, Tirkiye florasinda 6 cing ve 36°s1 ende-
mik olan 84 dofal tirle tomsil edilir. Bu familynda yer alan
Crocus cinsi, 18 endemik toplam 32 tirle tommr (Davis
1988:0.X:497),

5. Hostaki'nin Misti adhi Yunanca yayini 1920'lerde Anadolu
kby yasarming iligkin en kapsamh monografilerden biri olma-
s:nmvhﬁnram halen dilimize gevrilmemis olmasy biiyik bir elk-
& ir.
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Miller ya da Crocus danfordiae Maw) yo do Novruz olarak da
bilinen bir lris tird olabilir. Aksaray’da Subat ortalarindan
bnal?mmk karlar arasindan beyas gigeklerlyle ilk basveren
Colehieum triphyiium G Kunge tiriine Oksiiz ¢igdem adi veri-
lir, Bu tiir gigdeme benzemesine ve yumrulu olmasina karsin
;ra?umuz. enellikle cifdemler agtifinda ikl tir birlikte de gé-
rilliir,

7. Ornefrin Catalhayiik'te 1997-88'de gahismalarinda bitki yie-
diiriilmesi (flotation) sonuen golk sayida yumru ele gogmistir.
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Resim 1: Orta Anadolu'da Aksaray ilinde toplanip yenen Cigdem (Crocus ancyrensis (Herbert) Maw)

Resim 2: Cigdem ¢iceklerinden bir demet
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Resim 3: Alacahdyik ortostatlarinda yer alan ’_?eyikﬁ av sahneleri- Ankara Anadolu Medeniyetleri
Miizesi (Kaynak: Akurgal, E. ve M. Hirmer 1961 Die Kunst Der Hethiter. Hirmer Verlag,
Miinchen, P1.94,96)

Resim 4: Alacahtylik ortostatlarindan detay. Sag késede ¢igdem figlrd.
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Resim 5: Aksaray Kizilkaya'da bir oglan gocugunun topladidi gigdemleri yemek lzere ayiklamasi.
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Resim 6: Karlangug adi verilen ve_yumrulu bitkileri topraktan ¢ikartmaya yarayan gereg.
(Cizim: Ayse Haznedar Ozkan)
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Kyrene Sikkeleri

Uzerinde Betimlenen
Silphion Bitkisi Isiginda
Antik Cagda Dogum Kontrolu

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

(Baz degisiklerle yeniden diizenlenerek
basima hazirlanmisgtir)

Mustafa SAHIN*

Anahinr Soeeakler: Dofum kontrold, Kyrene, Silphion, siklka
Keywords: Birth control, Kyrene, Silphion. coln

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

Silphion was occasionnaly used as a symbol on theArchaic and Classical coins of
Kyrene. This depiction of the plant disappears by the Hellenistic period. Nowadays,
Silphion plant is used for cooking and as a medicine to prevent cold. However, on the
Kyrenean coins, Silphion is depicted with an unclothed women sitiing near the plant or
with a women holding her hand on her sexual organ. Both of these representations indi-
cates that the plant is related particularly with the women. Another evidence are the ter-
racotta female figurines holding in one hand a silphion plant and in the other a sickle.
As we know both from written sources, as well as from archaeological finds, birth con-
trol practice was know through antiquity.

The colonisation movements had resulted an inecrease in population . The use of
Silphion as a means for birth control begun probably at this time and continued up to
the Hellenistic period.

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

*sustatn Sahin Selouk Universitesi, Fon-Edobiyat Fakiiltesi, Arkeolojl Boltmil, 42031 Konya/ Tirkiye
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Bugiin ki Bingazi dolaylarnnda (Libya)
yer alan Kyrene, I. 0. 630 civarinda The-
ra'dan hareket eden Dor’lar tarafindan ku-
rulmus bir kiy1 kentidir'. Katanin i¢lerinden
gelen kervan yolunun denize ulastign nok-
tada olmasa, kiigiik bas hayvan ve at yetisti-
rilmesi, dzellikle de salt bu topraklarda tire-
tilebildigi rivayet edilen® Silphion bitlkisi-
nin ihracati Kyrene'nin giiciinii olugturan
unsurlar olmustur’. Bu nedenle Kuzey Afri-
ka'min Naukratis’den sonra gelen en énem-
li kenti olarak kabul edilmistir’. 1.O. 6. yiiz-
yilin ortalarina tarihlenen ve Kyrene krah
Arkesilas" ihracat esnasinda gisteren vazo
resmi, ticaretin ulastifgi boyutu gdstermesi
acisindan oldukea ilgi ¢ekicidir (Res. 1)%

Ancalk, bu calismada lizerinde durulmak
istenilen asil konu, kentte yapilan ticaret-
ten cok, bir grup Kyrene sikkesi {izerinde
betimlenmis olan Silphion bitkisidir. Ciin-
kii, bir zamanlar Anadolu'da dahil olmak
lizere tiim Akdeniz iilkelerine ihrac¢ edilen
Silphion'un hangi amacgla sikkelerin iize-
rinde bulundugu ve en dnemliside bir bit-
kinin neden antik ¢agda kent sembolii ola-
cak kadar sempati gérmiis oldugu lzerin-
deki savlarda bugiine kadar bir birlik sag-
lanamamstir.

Kyrene, 1.0, 6. yiizyihn 2. yarnisindan itiba-
ren, cogunlugu propaganda amaclh olan,
Attik agirhfinda tetradrahmi darp eder.
Silphion bitkisi, bu erken drneklerden bas-
layarak sikkelerin dn yiliziinde kullanilan
bir kent sembolii olmustur® . Bu da bitkinin
bu tarihlerde Kyrene i¢in ¢ok énemli oldu-
gu konusunda ipuclan vermektedir. {1k sik-
kelerde, olasilikla daha kolay islenen ve yu-
varlak resim alanina yerlestirilebilen bir
motif olmas:1 nedeni ile, bitkinin sadece
meyvesi giriilmektedir’, Kisa bir siire son-
ra ise artik tiim detaylan ile betimlenmeye
baglanir (Res. 2-5). Bu konuda E. 5. G. Ro-
hinson kapsamli bir aragtirma yapmig ve
sikleleri, Silphion'un tiplerine gére baslica
ii¢ gruba ayirmistir®, Ik gruptaki sikkeler-
de, bitkinin tiim béliimleri dogal yapilms-
tir: kalin ve giiclii bir kdk, genis yapraklar,
merkezde kiiglik tomurcuklar ve kenardaki
yapraklarda acan kiiciik gigekler halinde-

SAHIN

dir. Ikinei gruptakilerde bitki cansiz ve ¢ok
kat1 simetrik yapraklardan olusmalktadir.
Son tipte ise bitki tamamen stilize ve basit
igciliklidir’, Klasik dénemle hirlikte Kyrene
sikkeleri lizerinde Silphion'un hakimiyeti
azalarak ikineci plana atilmis ve degisik
tipler de gériilmeye baslamigtir. Hellenistik
donem sikkelerinde ise bitkinin tamamen
ortadan kalktig gdriilmektedir”,

Grekece "silphion”, latince "silphinum" adi
ile hilinen hitki, Ferula ailesinin bir {liyesi
olup, genellikle dev dere otu olarak tani-
nir''. Kiigilk yaprak ve san cigeklerden
olusmaktadir®. Theophrastus ve Plinius'a
goére, bitkinin biiylik ve kalin kéki, uzun
govdesi ve kerevize benzeyen yapraklar
vardir”, Barka" ve Kyrene'de"™ bulunmus
olan ve tlzerinde silphionun yaminda bir
ceylan bulunan tetradrachmilere gére, Silp-
hion orta biiytiklikte bir bitki olmahdir. Ri-
vayete gore antik ¢cagda salt Libya kiyilarin-
da yetistirilebilmis olan' Silphion, ne ya-
zik ki glintiimiizde yok olan bitkiler arasin-
da yer almaktadir. Ancak antik kaynaklar-
daki tanimlar ve Kyrene sikkeleri iizerin-
deki gériintiisii ile Silphion”, Ferula com-
munis adi altinda™ Ege ve Akdeniz bdlge-
sinde varhgm hald silirdiiriiyor olmalidir
(Renkli resim 1)",

Thera'dan gic eden Dor'lar tesadiifen mi
Libya sahillerine yerlestiler sorusu hali tar-
tisiimaktadir. Cilinkii, yukanda da deginil-
digi gibi, Silphion antik c¢agda sadece bu
topraklarda yetismistir ve bu da belli bir d&-
nem Kyrene sehrinin zenginliginin asil
kaynag olmustur. Sir A. Evans, Knossos'da
yaptigr kazilar esnasinda bulunan baz tab-
letlerin iizerinde™ silphion'a ¢ok benzeyen
semboller oldugunu agiklanus ve bitkinin
Kyrene'den Girit adasina getirildigini ve
burada tretildigini savlamasti®. Bu duru-
mu arkeolojik veriler de kamitlamaktadir.
Minos uygarhifgina ait Girit adasindaki de-
gisik mezarlarda bulunan miihiir yliziik tas-
lan ilizerindeki betimler bu baglamda dik-
kat cekicidir®. Bu yliziik taslarindan bazila-
rinin iizerinde sunak veya bir saksinin i¢in-
den ylikselen uzun gdvdeli ve dallarnda to-
murcuk seklinde meyveleri olan bitkiler
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bulunmaktadi™, Bu bitkinin hemen dniin-
de ¢ciplak ya da yari ¢iplak® kadinlar yer
alir. Kadinlardan bazlan séz konusu bitki
ile yakindan ilgilenmektedirler. Bunlar el
devinimlerine gére ya bitkinin balkimim
yvapmaktadirlar ya da bitkinin olgunlasan
meyvelerini toplamalk istemektedirler.

Miihiir yiiziikler lizerinde yer alan bitki
givdesi, dallarn ve tomurcuk seklindeki
meyveleri ile Kyrene sikkeler iizerinde bu-
lunan Silphion’a gok yalun benzerlik gds-
termektedir (Res. 3-5). Bu nedenle miihiir
yliziikler tizerinde bulunan ve bugiline ka-
dar kesin tammmlanmamis bitkileri biz 5ilp-
hion olarak adlandirmak istiyoruz. Ayrica,
Silphion olarak isimlendirdigimiz bitkinin,
kompozisyonda yer alan diger bitkilerden
farkh olarak cerceve igine alinmis olmasi,
saks1 veya sunak gibi bir nesnenin igerisin-
de bulundufunu kanmitlamaktadir®. Sagda
yer alanin gdvdesi lizerinde girlanda ben-
zer askilarin olmasi bu kdsgeli bdliimlerin
kesinlikle bitkiye ait olmadigin goster
mektedir”. Diger bir anlatimla bitkinin dog-
rudan toprakla iliskisi bulunmamaktadir.
Bu durum bitkinin ya kutsalligini, ya da
tzel bir saksi igerisinde yetistirildigini gdés-
termektedir. Bizce burada bitkinin toprakla
iliskisinin kesildigi, diger bir anlatimla
saks1 gibi bir koruyucunun igerisinde yetis-
tirildigi dzellikle anlatilmak istenmektedir,
Bu durum ise Evans'in ada disindan bir bit-
kinin getirilerek burada yetistirilmis oldu-
fu savini hakh gikarmalktadar,

Ayrica yar: veya tamamen ¢iplak, dolgun
gdgiis ve kalcall kadinlarn bitki ile dogru-
dan ilgilenir sekilde kompozisyonda bulun-
mas1¥, Kyrene sikkelerinde oldugu gibi
(Res. 6), bitkinin kadinin cinselligi ile dog-
rudan ilintili oldugunu géstermektedir.

Erken dénemlerde Silphion'un bilindigi-
ne diger bir kamt ise, Minos yiiziiklerine
gire daha gec bir tarihe ait olan Miken sa-
natimin altindan yapilmis miihiir yizik
taslarndir, Mykenai'de bulunmus olan bir
yiizilik tas lizerinde Minos'dakileri animsa-
tir sekilde bir betim yer almaktadir®™. Bura-
da sol kdsede yine bir sunak veya saksi ice-
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risinde kalin gdvdeli ve iri meyveli bir bitki,
govdesinden tutarak ortada duran kadina
dogru bitkiyi yatiran bir delikanh ve sag kd-
gede yer alan sunak lizerine egilmis bir di-
ger kadin betimlenmistir. Bitki gévde ve
meyveleri ile Kyrene sikkeleri lizerinde bu-
lunan Silphion'a benzemektedir. Delikanli-
min, arkasindaki kadina bakmasi ve elleri
ile bitkiyi kadina dogru egmesi, erkegin bu-
rada kadinlara meyvelerin toplanmasi ko-
nusunda yardim etmek igin bulundugunu
akla getirmektedir. Diger bir anlatimla bit-
ki yine kadinlarla ilintili bir kompozisyon-
da karsimiza cikmaktadar.

Yine aym sekilde Mykenai'de bulunmusg
bir difger yiizilk tas: lizerinde kalin gdvdesi
ve ucunda iyice olgunlasmis meyveleri bu-
lunan bir bhitki, bu bitkiye yaslanan bir ka-
din ve bu kadinin éniinde balkisimlh olarak
ona dua eder sekilde betimlenmis birisi
kiigiik ¢ kadin yer almaktadir®. Yine
Kyrene sikkeleri iizerindeki betimlerle
karsilastirarak, dzellikle de kalin gévde ve
meyveler arasindalki benzerliklerden hare-
ketle, buradaki bitkinin de Silphion oldu-
funu savlamak istiyoruz™, Kompozisyonda
yine salt kadinlarin yer almasi, ayrica iri
gégiis ve oldukega genis kalcas: ile de di-
gerlerinden ayrilan bir kadinin sirtim bit-
kiye yaslamig sekilde betimlenmis olmasa,
bizee bitkinin kadinlar ile olan ilintisini
vurgulamak igindir™.

Bu anlatilanlara gdre, bitki ¢ok daha er-
ken tarihlerde Ege bdlgesinde yakindan bi-
linmektedir ve kadinlarla iliskili bir amacg
dogrultusunda kullamilmis olmalidir, Bu
sonug ise, E. Fabbricotti'nin de diistindiigi
gibi® Thera'dan Libya'ya géc eden insanla-
ra rehberlik eden Korobios'un, bitkinin de-
gerini dneceden bildigini ve bu géei bilingli
olarak gerceklestirmis oldugunu gdster-
mektedir.

Kyrene'nin zenginliginin asil kaynag
olan ve Plinius'un, "Silphion agirhifn kadar
giimiisten daha degerlidir" dedigi™ Silphi-
on, antik cagda neden cok ragbet gérmiis
ve kymetli bir bitki olmustur? Cevap bitki-
nin antik ¢agdaki kullammm amaciyla dog-
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dan kalkmastir. Bu gelisim seyri ise, koloni-
zasyon hareketlerinin nedenlerinden birisi
olarak dne siriilen asin niifus artis1 savim
bir kez daha hakh ¢ikartmaktadir,

Bircok 20. yiizgyl tarihegisi, antik cagda
kadinlarin  biiyliye inandiklarimi, dogum
kontroliinde batil seyler kullandiklarim
belirtmislerdir”. Bu galigmada kisaca da
olsa deginildifi gibi bu kam dogru degil-
dir, Antik ¢ag kadim bilingli dogum kont-
rolii yapmistir ve ¢esitli bitkiler ile yapilan
dogum kontrolii, giiniimiizde kirsal bdlge-
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Renkli Resim 1: Bodrum'dan Silphion'a benzer bitki. Foto CHR. Ozfan Konya
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Danisma Kurulunu olusturan hakemlerin adlar ve onlarnn getirecekleri her tirli dne-
ri ve goriigler gizli futulur,

YAZARLAR iCIN YAZIM ILKELERI

Tiirkiye Bilimler Akademisi Arkeoloji Dergisi (TUBA-AR) yilda bir kere yayinlamr, Maka-
leler, yayin kurulu sekreteryasina "Sema Baykan, Uzman Arkeolog, Prehistorya Anabi-
lim Dal1, Edebiyat Fakiiltesi, istanbul Universitesi, Beyazit, 34459 Istanbul, Tiirkiye" ad-
resine, her yilin Mayis ayimin sonuna kadar bir bilgisayar disketi , iki basilmis kopya ve
dergideki basvuru formu esliginde ulastimlmalidar,

Makaleler Tiirkcge, Ingilizce, Almanca veya Fransizca dillerinde kaleme alinabilirler.
Tiirkge olarak gdénderilen makalelere diger dillerden birinde bir sayfayjn ge¢gmeyen bir
ozet eklenmelidir. Yabane: dillerde yazilan makaleler i¢in ise 6zet Tiirkge olarak yazl-
malidir, Ayrica anahtar sdzciikler her iki dilde verilmelidir. Makaleler hakem denetimin-
den geger ve gerekli gériildiigiinde gézden gecirilmek lizere yazara geri gonderilir. Ya-
zarlar dergiye makale ginderirken sdz konusu galismalarinin daha énece baska bir yer-
de yayinlanmadifgini veya yaymmlanmak tlizere baska bir kurulusa daha génderilmedigi-
ni 6nceden belirtmis sayilirlar.

MAKALELERIN HAZIRLANISI

Makaleler: Ozgiin makale kigidin bir yiiziine , ¢ift aralikli olarak yazilmalidir, Makale-
nin ilk sayfasi, baghk, yazar adi(larn), anahtar sézctikleri, makalenin dzeti ve dipnot ola-
rak yazarin adres bilgilerini igerir. iki kademeye kadar bashk kullamlabilir. Ikinci sati-
ra yazilan bashk ‘Alt Bashk' olarak degerlendirilir. Metin yeni bir sayfada baslamal ve
tiim sayfalar numaralandinlmalidir. Makalelerin uzunlugu igin belirlenmis bir simirlama
bulunmasa da, makalelerin, ortalama, ¢ift aralikla yazilmig 15-20 daktilo sayfasini1 gegcme-
mesi gerekir. Makaleler iki kopya kigt ciktis1 yanisira bir de diskete kayith kopya ola-
rak teslim edilmelidir. Bilgisayar kopyasimin PC veya Macintosh ortamlarinda, "Micro-
soft Word" kelime islem programinda yazilmas: ve bir sorun yaratmadan acgilmas) ve is-
lenebilecek bir formatta kaydedilmis olmas: gerekir. Bilgisayar kopyalar: gereksiz metin
bicimlemeleri (kalin, alti1 ¢izgili, yatik v.b. metin agisindan gerekli bicimlemeler haric)
ve sayfa diizeni yapilmams olarak teslim edilmelidir.

Resimler: Dergi resimleri ¢cofunlukla renkli olarak yayinlamr. Siyah- beyaz fotograflar
yiiksek kalitede olmal: ve makul bir sayiyla simirlanmalidir, 20 sayfalik diiz metin igin 7-
10 resim sayfasi iist simir olarak kabul edilir.



Gondermeler: Gondermeler ayri bir dipnot sayfasinda numaralanarak asagidaki 6rnek-
te belirtildigi gibi verilir. Eger génderme makale sonunda liste olarak verilecek ise yazar
adi, yazinin yayinlandig tarih ve sayfas: metindeki génderme numarasina gre sirala-
narak yazhr.

Ornek:
1. R.J. BRAIDWOOD, 1967, 103
2. 0.R. GURNEY, 1993, 15

Efer metin i¢inde verilecek ise gene yazar adl, yayin tarihi ve sayfas: konmalidir:
(E. AKURGAL, 1997, 27)

Bibliyografya: Bibliyografya alfabetik sira iginde ve asagidaki diizene uygun olarak be-
lirtilmelidir.
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