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MILET'TE BILIMSEL ARASTIRMALAR 1995

Unsal YALCIN *
GIRIS

1995 yil1 Milet calismalari, daha onceki yillarda oldugu gibi kazi
caligmalanni, restorasyon ve koruma amagli ¢aligmalar, ylizey aras-
tirmalarini ve bilimsel aragtirmalar: icermektedir.

Prof .Dr.Volkmar von Graeve'nin bagkanliida yiiriitiilen Milet kazi
calismalan yine Kalabaktepe'de yogunlagmsstir. Daha Onceki yillarda
Kalabaktepe'nin giiney eteklerinde yapilan kazi caligmalarina bazi
kii¢iik sondajlaria 1995 yilinda da devam edilerek sonuglandinlmistr.
Bdylece Arkaik Donem yerlesimi hakkinda bazi nemli ek bilgiler daha
kazanilmigtir. Bunun yani stra tepenin zirvesinde ve dofu yamacinda
yeni agmalar yapumugtir. 1906/7 kazi giinliiklerinden edindigimiz bil-
gilere gore, Kalabaktepe'nin dogu yamacinda kutsal bir yapuun varligs
anlagilmaktaydi. 1995 yilinda yapilan sondajlar A.v.Gerkan'in kutsal
yap1 olarak yorumladi§1 yerde biiyiik bir ev kompleksinin oldugunu gos-
termigtir. Beklenilen kutsal yap1 ise Gerkan'in belirttigi yerin biraz daha
dogusunda bulunan kaya platform lizerinde bulunmugtur!.

Kalabaktepe'nin yani sira 1994 yilinda baglatilan ve Milet'in ikinci
binlerini aragtiran Athena Tapinagi'ndaki Minos-Miken yerlegim ala-
ninda yapilan kazi ¢aligmalarr 1995 yilinda da devam etmigtir. Athena
Tapinagi'nin alt kistmlarnt yaz aylannda da su altinda kaldig: icin, ca-
ligmalarin yapilabilmesi i¢in agilan ¢ukurlardaki su pompalanmaktadir.

(*) Dog.Dr.Unsal YALCIN, DMT-Deutsches Bergbau-Museum, Institut fiir Archacometallurgie,
Herner Str.45, D-44787 Bochum-ALMANYA

(1) [995'te Milet'tc uygulanan kazi, restorasyon ¢alismalari ve yiizey aragtirmatanndan alinan
sonuglar Milet kazi bagkam Prof.Dr.Volkmar von Gracve tarafindan kazi caligmalar sck-
siyonunda sunulduundan burada bu konulara girilmeyeceklir. Bkz, V.v.Gracve, 1994-95 Mi-
let Caligmalani, XVII. Kazt Sonugiar: Toplantisi 1996, Ankara,



Cesith kiiltiir tabakalarinun tespit cdildigi agcmalarda en eski kalintilar
Geg Kalkolitik Donem'e kadar ulagsmaktadir2,

Ayrica Kazartepe'de bulunan Hellenistik Donem nekropoliinde 1994
yilinda baglatilan temizlik ve kazi calismalarina devam edilerek nek-
ropoliin yeni bir plani ¢izilmigtir. A.v.Salis tarafindan 1906 da ilk dcfa
kazilan 67 mezar tekrar tespit edilerek temizlenmis ve arastirilmigtir.
(Caligmalarda 55 adet yeni mezar daha bulunmug, bunlarin da do-
kiimantasyonu yapilmig ve gereken yerler de onarilmigtir.

1992 yilindan beri yapilmakta olan yiizey aragtirmalart Milet yakin
gevresinin tarih 6ncesi ve sonras: kiiltiir vaihiklarini tespit etmeyi amag-
lamaktadir. 1995 yilinda da Neolitik Donem'den Osmanli Cagi'na kadar
ulagan iki diizineden fazla kalintinin envanteri yapilmistir®.

Milet caligmalarinin dnemli bir béliimiinii ise daha 8nceki yillarda
oldugu gibi onarim ve koruma ¢alismalari olusturmaktadir. Kazilarda
elde edilen miizelik buluntularin restorasyonu kazi evindeki la-
boratuvarda yapilmaktadir. Oren yerinde yapilan restorasyon ¢aligmalan
ise tiyatro alaminda yoZunlagmaktadir. Tiyatroya ana girig merdiveninin
onarimi, birinci ve ikinci katlardaki oturaklarm temizlenmest ve dii-
zenlenmesi yapilan ¢caligmalarin baginda gelmektedir.

Milet'te 1995 sezonunda gergeklesen (fen) bilimsel aragtirmalara
gelince, bu ¢aligmalar Arkeometri, Antropoloji, Botanik ve Jeoarkeoloji
disiplinlerinde yogunlagmigtir. Aragtirmalar devam etmekte olup, sim-
diye kadar alinan sonuglardan agagida ozetle bahsedilecektir®. Bu yilki
calismalarimiza B.Bay, Dr. Briiggerhof, A Jagel, Prof.Dr. B.Schréder, G.
Schroder, G.Tuttahs (Bochum); Prof.Dr. H.Briickner (Passau); C.Bruhn,
F. Demirel, Dr. H.Stiimpel, H.Stiimpel, W.Rabbe!l (Kiel) ve Prof.Dr. M.
Kunter (Giessen) katilmiglardir. Ayrica Balat ve AkkSy sakinleri arazi
calismalarinda yardimer olmuglardir. Burada kendilerine tesekkiirii bir
borg bilirim.

Arkeometrik aragtirmalar 1995 yilinda 8ren yerinde sular altinda
kalan mimari kalintilar tizerinde yogunlagmistir. Bilindigi gibi Milet

{2) Aynntl bilgl igin bakimiz V.v.Graeve, 1994-1995 Milet Caligmalar:

(3) Bkz. dipnot2

(4) 1996 yilindan itibaren Milet kazilanindan ayst bir proje halinde ytiriitillecek yiizey aras-
tirmalar: Dog¢.Dr.H.Lohman bagkanliginda yapilmaktadir.

(5) Bilimsel aragirmalardan ahnan sonugiar, aragttrmacilar tarafindan her iki yilda bir "Ar-
chacologischer Anzeiger™ de yayinlanmaktadir, 1994-95 ¢aligmalan igin bkz. V.v.Graeve,
Milet 1994-1995 (baskida). Bu sezonda yapilan aragtirmalar ise 1994 yih ile birlikte yayina
hazirfanmaktadir,



antik yerlegim alaninin bazi kesimleri kig ve ilkbahar aylarinda sular al-
tinda kalmakta ve bdylece antik yapi kalintilarina zarar vermektedir.
Uzun vadeli bu kalintilarin su baskinindan korunmas: gereklidir. Ca-
lismalara zarar tespiti ile baglanmug olup, 1995 yilinda Liman Stoast'
ndan alinan su drneklerinin analizi yapumigtirs. Tablo 1 de goriildiigii
gibi dren yerinden alinan su &rnefi ortalama deniz suyundan daha tuzlu
¢ctkmistir. Bu da 6ren yerinde kig yagislariyla ¢ogalan su birikintisinin
yer altinda deniz sulan ile baglantill olabilecegini gdstermektedir. Li-
mandan, Athena Kutsal Alani'ndaki mermerlerden alman Smekler in-
celenerek bu tuzlu suyun actify zarar tespit edilecektir. Aragtirmalar ta-
mamlanmamig oldugundan sonuglar gelecek makalemizde sunulacakur.

Omek: Florid Klorid Sulfat Nitrat
Musluk Suyu (Bo): 0.3mg/1 444 69.3 13.1
Milet (No:341G/96): 0.0 59150.5 4863.2 - 0.0
Deniz suyu{rtalama} 0.01-1.0 19807.0 2772.0 -
Na* K* Mgt* Ca™*
Musluk Suyu (Bo): 53.3 46 839 47.1
Milet (No:3410,/96): 28271 2448.4 5010.9 1739.0
Deniz Suyu* 112320 3750 1310.0 447.0

Tablo 11  Liman Stoasi’ndan alman su Smefinin analizi. Kargilagtirmak igin Bochum ken-
tinin musluk suyunun analizi de yapilmgtir. Deniz suyunda bulunan tuzlann oran-
lan ise ortalama olarak almmustic (*; Deniz suyunun analiz degerleri igin bkz.:

O.A Neumiiller 1984),

{6) Su Srneklerinin yam sira alinan mermer drneklerin gdzeneklerinde de yiiksck tuz degerleri
tespit edilmigtir (Briggerhoff'un stizl ifadesi). Aragtirmalar Deutsches Bergbau-Museum'da
i arkadagtm Dr.St.Briiggerhoff tarafindan yapilmaktadir. Detayl: sonuglar aragtirmac: ta-
rafindan yayina hazirlanmakta oldugundan, burada kenuya kisa olarak depinildi. Makalede
kullandiBtm &n bilgiler igin kendisine tegekkiir ederin.



50 adet mezarda bulunan toplam 150 adet insan iskeleti aragtinimzgtr:

Ornegin: 26 no [u mezar: 20 ergen erkek

8 ergen kadin

5 ¢ocuk
Aragtirilan 150 iskeletin simiflandiriimasi:
Cocuk (3-6 yaslar arasi) 13 (%9)
Erkek (ortalama yas: 53) 93 (%62)
Kadin (ortalama yag: 51) 32 (%21)
Bilinmeyen 12 (%8)
TOPLAM 150 (%100)
Kazartepe insanlarinin boylan:

Frkek : 1.67m (1.57-1.78)

Kadim : 1.57m(1.55-1.62)

Tablo 2. Kazartepe Hellentstik Disnem nekropoliinde bulunan kemikler tizerinde yapilan arag-
lirmalar

TESBITLER:
B %9: Cocuk; %93 Frkek ve %21 Kadin
> Erkeklerin kol ve bacak kemiklerinde geligkin kas izleri => SPORCU!
D leptodolichomorph: (yassi, uzun kafatast ve
ince, uzun yiiz!}

=> AKDENIZ TiPit
5> Premolar ve molar dislerde aginma
=> Seafood"
> Dig dizilerinde hastalik yok (fakat dizilerde eksik dislerin sayis: faz-
la) :
=> rahatsiz olan digler
¢ekilmis olabilir!
> Erkek ve kadin kemzkien cok tipik ézellik gostermekte ve tesbiti ko-
lay clmaktadir

D> Yas ortalamasi yliksek

> Kemiklerde patolojik degigimler ¢ok nadir

D> Agir calisma sonucu ve yanlis beslenmeden dolay: olusabilecek bo-
zuk gelismelere rastlanmamisgtir!

SONUC:

> Normal bir Aile Mezarhi: degil

0> Yagam sartlar1 optimum, sosyal {ist tabaka mensuplarinm mezarhg:

Tablo 3: Kazartepe Nekropolii'nde yapilan antropolojik aragirmalardan alinan sonuglar
(Tabloda kullantlan sayilar M. Kunter'in DFG raporundan almmaghr),



Kazartepe'de bulunan Hellenistik nekropol aragtirmalari kapsaminda
temizlenen mezarlardan gikarilan kemikler, antropoloji uzmanlan ta-
rafindan aragtiriimaktadir. Simdiye kadar 50 adet mezardan elde edilen
150 insan iskeleti tespit edilmigtir. Aragtirmalarin amacini Hellenistik
Doénem Milet sakinleri hakkinda 6nemli bilgiler edinmek olarak ozet-
leyebiliriz. Bu caligmalarda mezarlardaki ©lii sayilari, bireylerin cin-
siyetlerl, yaglan ve saglik durumlar tespit edilmigtir. Alinan sonuglar
Tablo 2 ve 3 de tzetle sunulmugtus?.

Milet ve g¢evresinde yapilan arkeobotanik alandaki aragtirmalarin
yanl sira ¢evrenin bugilinkii bitki ortiisii de aragtirlmaktadir. Simdiye
kadar alinan sonuclar bdlgede tipik bir Akdeniz bitki &rtiisiiniin (Oleo-
Ceratonion) oldugunu gostermektedir. Bugiinkii vejetasyon iizerine ya-
pilan aragtirmalardan antik dénemlerdeki bitki Ortiisii hakkmmda yorum
yapmak miimkiin olmamigtir. Aragtirmacinin 1995 yilinda yaptigy arazi
gozlemlerinden ve topladig bitkisel 6rneklerden aldig1 sonuclar agsagida
ayr bir baslik altinda sunulmaktadir®.

Milet'te viiriitiilen arkeolojiye y6nelik "jeoarkeolojik" aragtirmalara,
jeofiziksel prospeksiyon ¢aligmalan ve Biiylik Menderes Deltasi'nda ya-
pilan jeolojik ve paleocografik aragtirmalarla devam edilmistir.

Bir doktora ¢aligmasi gercevesi icinde iki yildir yiiriitilen Latmos
Korfezi Projesi kapsaminda, Milet yakinlarindan Aydin'a kadar uzanan
bolgede, jeoarkeolojik ¢aligmalar ile antik Latmos Kérfezi'nin paleocog-
rafyas) ve son bes bin yi1l icinde Biiyiik Menderes Deltasi'na doniigmesi
tiim gegirdigi evreler ile aragtinlmaktadir. Insanlarin Neolitik Dénem'
den giiniimiize kadar delta olugumunu nasil etkiledigi, aragtirtlan en
onemli noktalardan biridir.

Stundiye kadar Biiyiik Menderes Ovasi'nda degerlendirilen sondajlar,
denizin maksimum trangresyonuyla, bir zamanlar Aydin'a kadar uzandig
kesinlegmektedir®.

(7) Kazartepe Nekropolii'nde clde edilen insan kemikleri Giessen Universitesi Antropoloji Bi-
limii &3retim lyelerinden Sayin Prof.Dr.M.Kunter tarafindan incefenmcktedir. Sonuglar
aragtirmaci tarafindan sunutan raporierdan alinmughr. Aynca bkz. V.v.Gracve, 1994-95 Mi-
let Caligmalar:. .

{(8) Milet ve gevresinin bitki ortiisti Bochum Rubr Universitesi Botanik Boliimii doktora 6gren-
cisi A .Jagel larafindan aragtinlmakiadir. Alinan ilk sonuglar makalenin sonunda Almanca
olarak aragtirmac tarafindan sunulmustur, Kendisine tegekkiir ederim.

(% Cesitli disiplinlerin bir araya geldigi jeoarkeolojik aragtirmalann  koordinatérliiglinde
Prof .1r B.Schréder yardimer olmaktadir. Kendisine burada tegekkiir ctmek isterim. Jeolog,
jeofizikel ve jeomorfologlarin katldigi galigmalar Milet'te yapilan fen bilimsel aragtirma-
lann en Snemlilerinden birisini olugturmaktadir.



Ote yandan Milet yakinlarinda 5-6 m derinlige sahip olan 25 kuyu
cukuru, dolgularinda son 6000 yillik insan tarihinin izlerini tagimaktadur.
Jeoarkeolojik metodlarla aragtirilan cukurlardan, insanlarmn arkaik do-
nemlerde tarum faaliyetleriyle ve ormani yok etmesiyle dogay! olumsuz
etkilemesi yiiziinden toprak erozyonunun hizla arttifr anlagiimaktadir.

Aliman sonuglar agafida arastirmaci tarafindan ayri bir raporla su-
noimugtur'®.

Jeofiziksel aragtirmalara gelince, bu caligmalar Arkaik Donem'e ait
sehir sur duvarlarimn tespiti ile ilgili prospeksiyon caligmalan ile
devam etmigtir'!.

Ayrica daha onceki yillarda baglatilan!? antik su kanallarinin pros-
peksiyonu ¢alismalan da 1995 yilinda énemli bir konu olugturmaktadir.
Calismalardan alinan sonuglar aragtirmacilar tarafindan agagida su-
nulmaktadir.

BUYUK MENDERES DELTASINDA SURDURULEN
JEQARKEOLOJIK CALISMALAR

B.BAY

Milet ve ¢evresinde 1990 yilinda baglatilan jeolojik ve arkeolojik
¢ahigmalar her yilki gibi, sonuglanyla biiyilk ©nem tagimaktadir.
Prof .B.Schréder ve Dog¢.Dr.U.Yalgin tarafindan yapilan ilk detayl je-
olojik ve hidrojeolojik ¢aligmalar, antik Milet'in su sorununun ¢oziimiine
151k tutmaktadir’3. 1992 yilinda, B.Bay tarafindan stirdiiriilen jeolojik
calismalar, 1994 yilinda diploma tezinde sunulmug olup, yerli ham-
maddelerin seramik yapiminda kullanihp kullamilmadig hakkinda fikir
vermektedirt4.

1994 'den bu yana Biiyiik Menderes Deltast'nin evrimi veya antik
Latmos Korfezi'nin B.Menderes Nehri'nin getirdigi sedimanlar tarafindan

(10} Calismalarin bir boliimii Milet eski yerlesim alammn konumunun tespiti lizerinde yogun-
lagmaktadir, 1995 yilinda yine Tiyatro Limam'nda agilan kuyulardan alinan sediment &r-
nekleri Passau Universitesi"nde Prof.Dr.H.Briickner tarafindan aragirilmakta olup sonuglar
redaksiyon tarihine kadar elime ulagmadiindan konu bu makalede ele alinmamigtir.

(11) Bilindigi gibi Herodot. Milet'in hem denizden hem de karadan korundugunu yazmaktadir;
Genis bilgi igin bkz. Herodot V1, 18,

(12) Bkzll.Yalgin, Milel'te Bilimsel Arashirmalar 1992, 1993; 1994,

(13) Geniy bilgi i%in bkz. Schrider/Yalein, fs¢ Afite., 42, 1992, 5.114; B.Schroder, IseMiz., 41,
1991, 149-156.

(14) B.Bay (1994a), Das Neogen im Unfeld von Milet/SW Anarolien. Diplomarbeit, Teil 1, Bo-
chum (1994b), Sedimeniperrographie der neogenen Ablagerungen im Unfeld von Milet
(SW.Anarolien}. Diplomarbeit, Teil 2. Bochum



doldurulmasi, bir doktora tezinde genis kapsamli olarak hazirlanmak-
tadir.

En onemli aragtirma noktalari sunlardir:
- Antik korfezin paleocografyasi

- Insan yerlesimiyie ba§layan cevre sorunlarl ve erozyonun hizla
artmasi

- Toprak erozyonunun hangi donemde maksimuma ulastigi ve bu
erozyonun antik kérfezin dolgu hizini nasil arttirdi g

- Milet ¢evresinin insanin dogayi etkilemesi agisindan bir drnek ola-
rak stratigrafisinin aragtiriimas: ve Biiyilk Menderes Deltasi'min olu-
sumu istiinde etkilerinin gosterilmesi

Latmos Korfezi'nin Paleocografyas:

Tahminen son 5000 yil icinde Biiyliik Menderes Nehri'nin getirdigi
aluvyonlar tarafindan doldurulan Latmos Kérfezi, insanlik tarihinde
biiyiik bir "argiv" olugturmaktadir. Biiyiik Menderes Deltas! olarak bi-
linen ve jeolojik graben icinde 600 km? alan) kapsayan delta 60 km? aliiv-
yon dolgusuna sahip olan bir genc olusumdur. Biiyiik Menderes aliiv-
yonlari, icinde insanin Neolitik Donem'den bu yana biraktig izleri
tagamaktadir. Bu biiylik bilgi potansiyeline sabip olan arsivden ya-
rarlanabilmek icin, deltamin uygun yerlerine karotlu sondajlarin ya-
pilmasi ve bu karot drneklerin sedimentolojik y&ntemlerle aragtirdmasi
aynca, “C yag tayinlerinin yapilmasi gerekmektedir. Karotlu sondajlarin
pahali olmas1 nedeniyle bu planlama heniiz ger¢eklegtirilememistir. Bu
nedenle antik Latmos Korfezi'nin uzantisini ve Gi¢ boyutlu grafigini gés-
terebilmek icin, 1994 yilmdan bu yana Biiyiik Menderes Deltas:' nda,
DSI Aydin Bélge Miidiirliigii'nce ve 6zel mithendislik ve sondaj gir-
ketlerince yapitan 100'den fazla su sondajlarindan alinan bilgilerden ya-
Tarlanil-mastir,

Yag tayinleri icin su sondajlarindan rotari-sondaj sistemi uy-
gulandigindan 6rnek alinamamaktadir. Bu sistemde sedimanlar karigima
uframaktadir ve yas tayinleri yanlis sonuclar vermektedir's,

Son buzul déneminde (18 000 yil 6nce) deniz seviyesinin gimdiki
deniz kotunun 110 m altinda oldugu bilinmektedir'¢. Bu déncmde dogu-

(15} Schroder/Bay, 1996, Geomiorph., N.F.suppl.,s.66.
(16} Aksu/Konuk/Ulug/Duman/Piper, 1990, feafizik 4,8.3.



bat1 yoniinde uzanan Biiyiilk Menderes grabeni dogal erozyon nedeniyle
oyulup ova geklini almugtir. Buzul doneminin bitmesiyle baslayan deniz
seviyesinin yiikselmesi (Transgresyon), Batt Anadolu sahilinde genig
korfezlerin olugmasina yol agmistir. Bu dénemde antik Latmos Koérfezi
de olugmug ve 6000 yil 6nce maksimum transgresyonla birlikte en genig
konumunu almagtir'”.

Antik korfezin siminm tespit edebilmek icin sondajlarda deniz fo-
silteri olup olmadigina dikkat edilmistir. Alinan ilk sonuglara gore antik
korfezin Aydin'a kadar uzanma olasiligr dogmustur (Resim: 1).

Tarihsel verilere gore antik korfezin uzanus: ve bu zamana kadar
olan dolgu evrimi asag1 yukar: biliniyor sayilabilir. Tarihsel kaynaklar-
dan alinan bilgiye gore korfezin 1.0.499 yilinda en azindan Myus'a kadar
uzandig kesinlik ‘kazanmaktadr. 1.0. bin yillarinda deltamin Ozbagi
Adasi'na kadar ulagmasi olasidir'®. Daha &nceki donemlerden kalma ya-
z1l1 kaynak bulunmadifindan korfezin uzantisi kesin olarak bilinme-
mektedir. Sondaj degerlendirmeleri sonucu alinan bilgilere gore, Biiyiik
Menderes Nehri'nin, korfezi nereden ve agagi yukarn ne zaman aliiv-
yonlarla doldurmaya bagladig1 ortaya ¢ikmaktadir. Artik ézellikle 1.0.
ligiincii binlerden bu yana korfez smirnin gecirdigi evreler ve insanin
bunun iizerindeki etkisi detayl bir sekilde aragtirilmaktadir.

Milet Yakinlarindaki Kuyu Cukurlary

Bu yilki ¢aligmalarda agirlikli olarak, insanin, yerlesiminden bu
yana dogay:, tarim faaliyetleriyle ve ormanlar azaltmasiyla, ozellikle
antik donemlerde nasil etkiledigi aragtinlmigtir. Toprak erozyonunun
antik donemierde bu etkinliklerden dolay: artiy gordiigi tahmin edil-
mektedir'?, Ancak erozyonun hangi dénemde ne diizeyde oldugu detayls
olarak bilinmemektedir. Bu sorulara cevap bulabilmek i¢in 1.O. ikibinlere
dayanan ve ¢ok Onemli tarihi olan Milet antik kenti &rnek olarak ali-
nabilir. Milet'in yakin g¢evresinde, Akyenikdy Belediyesi'nin kuzey bol-
gesinde bulunan 25 adet kuyu gukuru, 5-6 m derinligindeki kesitleriyle
seramik igermektedir (Resim: 2, 3). Bu kuyular jeolojik ve arkeolojik
yontemlerle aragtirilmig, toprak ornekleri ve ozellikle kesitlerde bulunan
her seramik pargast alinmigtir. Seramik buluntular Prof.Dr. Niemeyer ve
Dog.Dr.Lohmann tarafindan tariblendirilmigtir. Sonuclarda kuyu ke-
sitlerinde degigik seviyelerde bulunan seramik parcalar bir stratigrafi
gostermektedir (Resim: 3). Buna gore kuyu ¢ukurlarinda bulunan en eski

(17) Aksu/Konuk/Ulug/Duman/Piper, 1950, Jeofizik 4, 5.29.
(18) Bkz.Dipnet 17.
(19) Bottcma(Entjes-Nienborgfv.Zeist, 1990,5.349.
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seramikler Kalkolitik Dénem'e aittir (1.0.3500). Ayrica sirayla Geg Tung,
Arkaik, Hellenistik-Roma, Roma Imparatorluk Donemi ve Erken Bizans
seramikleri bulunmugtur.

Resim 4 de goriildiigii gibi, Gen¢ Holosen Dénemi'ne ait seramik
igerikli sedimanlar dedigik renkli tabakalara ayrilmigtir:

- list tabaka
- iist siyah tabaka
- ara tabaka
- alt siyah tabaka

Bu tabakalarin ayrimi, aragtirilan biitiin kuyu gukurlarinda, kalin-
liklar1 degismek suretiyle, izlenebilmektedir.

Alinan toprak Ornekleri kimyasal analizlerle aragtinlacaktir, §zel-
likle alt ve list siyah tabakalarin neden siyah olduklar1 ve nasil olug-
tuklar biiyiik énem tagir. ik degerlendirmelerden gikarak siyah ta-
bakalarin erken donemlerdeki eski toprak seviyesi olduklart ve bu
verimli toprakiarin erozyonun artmass nedeniyle yikanip, yamaclarin alt
kesimlerine tagindig diigiiniilebilir.

Seramik buluntulara baktifimiz zaman (Resim: 3) alt siyah tabaka
Kalkolitik Dénem'de baglayip, sedimentasyonu Arkaik Donem's kadar
siirmiigtiir. Karakteristik Kaikolitik seramikler sadece, diger seramiklerle
kanigmamig bir gekilde, siyah tabakamin alt kisminda bulunmaktadir.
Arkaik seramikler ise bu tabakanin iist kismunin tarihlemesini yap-
maktadir. Béylece alt siyah tabaka agagi yukari 3000 ydlik bir donemi
icermektedir. Diger tabakalara baktigimuzda daha kalin olan ara ta-
bakanin 1300 yillik bir siireyi icerdigi goriilmektedir.

Erozyonun artigim1 gosterebilmek ié:in degigik tabaka kalmtilan ve

icerdikleri zaman, trek olarak m?/zaman olarak hesaplanmigtir (Resim:
5).

Resim 5% degerlendirdigimizde, Arkaik Donem'de insanin gevreyi
olumsuz gekilde ctkilemeye ve erozyonun hizla artmaya bagladigini
gormekteyiz. Buna kargin Kalkolitik ve Tung ¢aglarmda insanin dogay:
fazla etkilemedigi goriilityor. Erozyon maksimumu, Geg¢ Roma Dinemi'
ne kadar siirmiis, ancak Erken Bizans Ddnemi'nde toprak erozyonu
onemli azaima gostermistir. Bdylece daha nce tahmin edildigi gibi,
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Milet ve cevresinde Arkaik Ddnem'de erozyonun hizland:g1 izlenmek-
tedir.

Daha detayl1 bilgiler gelecek yillarda yapilacak caligmalar ve ger-
ceklegecek yas tayinleri ile doktora tezinde sunulacakeir.

MILET CEVRESI'NDEK JEOFIZIK ARASTIRMALARIN
KISA RAPORU (1995)

H.Stiimpel
F.Demirel
C.Bruhn
W.Rabbel

Milet cevresindeki jeofiziksel arastirmalar 30.08.1995 tarihinde bag-
lanmig, 03.10.1995 tarihinde tamamlanmigtir. Bu caligmalar sirasinda
cesitli aragtirma konular birgok aragtirmac tarafindan incelenmigtir,

1995 yilinda kiy1 liman duvar cevresindeki jeofiziksel ¢aligmalara
devam edilmigtir (Boliim: I). Beraberinde gegen sene planlandig: gibi,
antik su kanal sistemine ait biriktirme havuzu alaninda aragtirmalar ya-
pilmig (Boliim: I1) ve tiim bu aragtirmalarin yaninda Balat ¢evresindeki
nekropolde de deneme dlgtimleri gergeklestirilmistir (Boliim: II1).

1994 yilinda Aslanli Liman'da Prof.Briickner tarafindan yapilan son-
dajlarin devamr olarak bu sene bu bolgede sismik olgiimler genisletil-
migtir. Bununla ilgilt veri degerlendirmesi heniiz tamamlanmadiZindan,
bu raporda bu konuya deginitmemistir. Fakat, bu bolgede bugiine kadar
yapilan ¢alismalardan ve yine Ispanya'daki bir kiy: seridinde yaptifimiz
sismik aragtirmalardan elde edindigimiz tecriibelere dayanarak, ileride
genig ¢apli jeomanyetik, jeoelektrik ve sismik aragtirmalarin yapilmasi
tavsiye edilir.

1995 yilinda yapilan jeofiziksel aragtirmalarda jeoradar, je-
omanyetik ve jeoelektrik prospcksiyon yontemleri kullamimigtir. Kul-
lanilan §lgiim aletleri ve ¢alisma yontemleri ile ilgili genel prensipler 6n-
ceki yillarda Milet 1992-1993 raporunda detayll bir gekilde
aciklandigindan-bu raporda bu konuya yer verilmermigtir?.

(20) Detayh bilgi igin bkz. U.Yalgin, 1994, 1-7.
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I. ARKAIK DONEM'E AIT SEHIR SUR DUVARI

- Kalabaktepe ve Athena Tapmnag) arasinda uzanan deniz kiyisy ta-
rafindaki sehir sur duvarmin jeofiziksel aragtirmalan iki biiyiik bélgede
gerceklestirilmigtir,

ATHENA TAPINAGT

1994 yilinda Athena Tapinagi'mm giineybat: yakasinda baslatilan je-
ofiziksel dl¢iimiere bu senede genigletilerek devam edilmigtir (Resim:
6). Gecen seneki Olgiim alaninda gdze ¢arpan bati-dogu yoniinde uzanan
negatif manyetik anomalinin Antik Donem'e ait bir kanalizasyon kanali
olabilecegi saniimaktadir. Bu anomalinin giineyindeki pozitif manyetik
anomali uzantisy 1995 yilinda yapilan Slciim sonuglarinda da kendisini
gostermektedir. Kuzeydogu yoniinden gelen pozitif anomali uzantis: gii-
neydogu yoOniine saparak, yaklagik 30 m bu dogrultuda devam etmek-
tedir. Bu anomalinin giineydogu uzantisi iki yarn: kisimda degerlendi-
rilebilinir. Dogu kisimdaki bdlgede bunun yaninda birgok kii¢iik anomali
sekilleri go&zlenmektedir. Buna, ¢evredeki kazilardan g¢ikartilan ve bu-
raya atilan artik maddelerinin sebep oldugu diigliniiimektedir. Bati ki-
simdaki bolgede doguya gore bir kag kiiclik anomalinin diginda olduk¢a
sakin goriilmektedir. Bunlar tarla yizeyindeki yapay bozukluklardan ileri
gelmektedir. Bu kisim, bugiin Biiyiik Menderes deltasinin iizerinde bu-
lunmaktadir,

Yukarida sozii edilen verilerin detayl bir gekilde degerlendi-
rilebilmesi i¢in, bu alanda gelecekte jeofiziksel dl¢iimlerin genigletilerck
siirdiiriilmesi diigiiniilmektedir. Ozellikle A bolgesinde (Slgiimler si-
rasinda bu alanda 1121z agaclar: bulunmaktaydi) jeomanyetik dl¢limlerin
yapilmast tavsiye edilmektedir. Ayrica, Aslanli Liman'da planlandigi
gibi, bu alanda da antik kiy1 geridi uzantisinin ortaya ¢ikarilmasini
amaclayan sismik aragtimalarin yapilmas diigiiniiimektedir.

KALABAKTEPE

Bugiine kadar Kalabaktepe ¢evresinde yapilan jeomanyetik Sl¢tim-
ler, buradaki bazi tarlalarda pamuk ekini bulunmasi sebebiyle genis alan-
11 yapilamamigtir (Resim: 7).

Kalabaktepe yamaglarindaki, antik mezarlarin bulundugu kisimda,
pamuk tarlalarinin bulunmasi, bu bolgede ne yazik ki kiigiik alanlarda je-
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omanyetik olgiimleri yapilmasina imkan vermigtir. Olgiilen alanlardan
elde edilen verilerin yetersiz olmasi, buradaki anomali gekillerinin de-
Serlendirilmesini  giiclegtirmektedir. Hafif bir efimle giineyden ku-
zeydoguya uzanan pozitif manyetik anomalisi, kuzeydeki sur duvarinin
uzantisiyla ayni ¢izgidedir ve bunun kuzeybati bolgesi Menderes Deltas)
lizerinde bulunmaktadir. Athena Tapinag: ¢evresinde &lgiilen anomalinin
sekli buradaki anomali sekliyle benzerlik gbstermektedir.

Ayrica bu alanda jeomanyetik Slclimlerin yaninda jeoradar ve je-
oelektrik deneme Sl¢limleri yapilmistir. Buradaki. yeralt: tabansuyunun
oldukg¢a alcakta bulunmasindan dolayi, bu Ol¢iimler iyl sonuglar ver-
memigtir. Gelecekte bu bdlgede manyetik Slgiimlerin miimkiin oldukca
genig alanlarda gerceklestirilmesi planlanmaktadir. Ayrica Athena Ta-
pmagi cevresindeki gibi, burada da antik deniz kiy1 seridinin uzantisinin
sismik olciimlerde ortaya ¢ikartilmasy 6nerilmektedir.

. ANTIK DONEM'E AIT SU KANALLARI

Milet antik sehir alani disindaki su kanallarinin jeofiziksel pros-
peksiyonuna bu seneki calismalardan sonra ara verilmesi uygun bu-
funmugtur. Bugiine kadar yapilan genig alanli aragtirmalarin yaninda,
ayrica secilmig bazi kiigiik alanlardan toprak ornekleri alinarak, je-
oelektrik sondaji ve manyetik siiszeptibilite dl¢timleri yapilmigtir. Bu-
radan elde edilen veriler daha sonra modcllemede kullaniimistir, Bu so-
nuclara gore, ileride bu alanda dl¢iimlerin devami diigiiniilmektedir.

BIRIKTIRME HAVUZU

1994 yilinda tahmini yeri bilinen biriktirme havuzu cevresinde
kiigiik capli deneme ol¢iimleri (Jeoelektrik) burada dairesel bir yap: sek-
lini gdstermekte idi?!. Bu sonuglarin 15131 altinda 1995 yilinda bu alanda
jeoelektrik ve jeomanyetik dlglimler genigletilerek siirdiiriilmiis ve bu-
nunla ilgili sonuglar Resim 8'de g&sterilmigtir.

60 m ¢apinda yuvarlak bir yapinin varligs, her iki l¢iim yonteminde
belirgin bir gekilde goriilmektedir, Ol¢iim alaninin dogu tarafindaki to-
pografik yiikseklik ¢izgilerinin, bu kisimdaki yap: duvarinin bulundugu
bolgede siklagtiklan dikkat ¢ekmektedir. Tarla sahibi, bn alanda 20 yil
once daire geklinde bir havuz bulundudunu ve kendisinin bu yaptyt bo-
zarak, buradan c¢tkan taglar1 bagka bir yere tagidigin ifade etmektedir.
Bu alan daha sonra kendisi tarafindan yapay doldurulup ve bugiin tarla

(21) U.Yalgin 1996, 161.

12



olarak kullaniimaktadir, Burada yapilan jeofiziksel dl¢limler hala bu
alanda yap: kalintilarinin bulundugunu gostermektedir, Jeoelekirik ve je-
omagnetik sonuglar &zellikle yapr kalintilannmm bulundugu boélgede
bilyiik anomaliler gostermektedir. Manyetikte gbzlenen buradaki biiyiik
anomalilere, bugiine kadar Milet cevresindeki kanal yap1 malzemesinde
sik sik gozledigimiz tiiffitli harc malzemesinin {mesela Yenikdy'iin ku-
zeyindeki su kanali} sebep oldugu diigiiniilmektedir. Jeoelektrikte bu .
alanda gbzlenen farkli anomali biiyiikliikleri duvar kalinligindaki de-
gisikligi agikca gOstermektedir, Ayt sekilde manyetikteki anomalilerde
de bunu izlemek miimkiindiir. Jeoelektrikde gozlenen dairesel yapmin
glineydogu bolgesinde, cevreye kiyasla belirgin bir sekilde goriiniir 6z-
direnglerde artig gozlenmektedir, Bu biiyiik bir olasilikla buradaki dolgu
maddesinin gevsekliginden ve buna baglr olarak toprak nem oranimmn
diistikliigiinden ileri gelmektedir. Ol¢iim alanmmin giineydogusunda dik-
kat ceken giiclii jeoeiektrik anomelilerinin (A), manyetikte kayboldugu
acik¢a gozlenmektedir. Bu kisimda manyetik olmayan bir yapinin var-
ligindan soz edilebilinir. Bu yapimn biriktirme havuzu ile bir bag-
lantisinin olup olmadiginl burada yapilan jeofiziksel olglimlerie agik-
lamak miimkiin olmadigindan, bu alanda bir kazi yapiimas) tavsiye
edilmektedir. Ayrica alanin giineydofu yakasinda dogu ydniine dogru
uzanan pozitif anomaliler (B) gbzlenmektedir. Bu kismin devamindaki
kuzey-gliney yoniinde uzanan kuru dere, buradaki Olgiimlerin gc-
nigletilerek siirdiiriilmesine olanak saglamamsgtir22.

Yukarida sdzii gecen tahmini sonuglarin kesinlik kazanmasi icin, bu-
radaki aragtirmalarim gelecekte detayh bir sekilde ele alinmast ge-
rekmektedir.

YENIKOY'UN KUZEYVINDEKI SU KANALI

Bu seneki olgiimler sirasinda, Prof.Schroder'in jeolojik amacli arazi
aragtirmalarinda, Yenikoy'iin kuzeyinde bir tarla sahibi tarafindan agil-
mug su ¢ukurunun igerisinde yer yiizeyine yakin (40 cm derinlikte) antik
bir su kanali gézlenmigtir. Bu kanalin bat1 yoniine giden uzantisinda je-
oelektrik jeomanyetik deneme olgiimleri yapilmigtir. Ayrica su ¢ukuru
duvarinda agikca gozlenen su kanalinm geniglifi, yiiksekligi ve yaps
malzemesi hakkinda detayl bilgiler toplanirken, bunun ¢evresinde "in
situ” clektrik 6zdireng, manyetik siiszeptibilite dlglimleri yapilmig ve bu-
nunla birlikte toprak Srnekleri alinmigtur.

(22) Milet antik donem su sistemi lizerinde galléan Su Mihendisi Tutlahs bu uzantinin kuru de-
reye giden bir baglani kanah olabilecegini tahmin etmektedir,
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Resim 9'da yukarida s6zii edilen kanalin batt yoniindeki uzantisinda
yapilan jeomanyetik ve jeoelektrik &l¢iimierinin sonuglar verilmistir.
Daire igindeki A, su ¢ukurunun ve burada yer yiizeyine ¢ikmig kanalin
yerini gostermektedir. Cizgi ile belirtilen anomali uzantisini her iki
oletim yontemi de agikca gostermektedir. Bu uzant yaklasik 20 m me-
safede yer yiizeyine ¢ikmig kanaiin uzantisi ile ayni hizada oldugundan,
bu anomalinin su kanalma ait oldugu agik¢a sdylenebilir. Manyetikdeki
pozitif kanal anomalilerine burada kullanilan tiiffit har¢ maddesi sebep
olmaktadir. Ayrica bunun yaninda gézlenen ¢izgisel anomaliler arazi yii-
zeyindeki tarla siiriimii sirasinda ve tarla simirlarinda olugan bo-
zukluklardan ileri gelmektedir.

Bu scne Yenikéy'de yapilan kiigiik alanh dencme dlciimleri, bu-
radaki kanahn gidig yOniinii olduk¢a agtk bir sekilde gdstermektedir.
Buna gore kanalin Milet antik gehiri yoniindeki uzantisinm devaminin
ilerideki senelerde genig alanlarda 6lgiilmesi tavsiye edilebilir. Bu ka-
nalin yukarida bahis edilen biriktirme havuzuyla bir baglantisi ola-
bilecegi ihtimali diiglinéilmiigtiir, fakat kanalin deniz seviyesinden olan
yiiksekligi 5 m iken, birtktirme havuzunun yaklagik 30 m ytikseklikte
bulunmasi, bu ihtimali ortadan kaldirmisgtir.

III. NEKROPOL

Bu sene kutsal sur kapisi ile Balat arasindaki iki alan jeomanyetik
Olgiimlerte aragtirnlmistir. Bu &lgitmlerin sonuglant Resim 10'da gds-
terilmektedir, Bu alanlarin koordinatlarr Bendt haritasina uygun sekilde
verilmistir. Olcitmler tahmini yeri bilinen kutsal yolun ve nekropolun bu-
lunduvu alanlarda yapilmugtir.

Resim 10'daki (yukarida solda) kiigiik alan, kutsal sur kapisina ol-
duk¢a yakin bir alanda bulunmaktadir. Buradaki pozitif manyetik ano-
mali uzantilarr Kalabaktepe yakinlarinda 6l¢iilen nekropol alanindaki-
lerle benzerlik gostermektedirler (Resim: 7). Bu alanda detayh bir veri
degerlendirmest yapilabilmesi icin bolgede genig caph dl¢iimierin ya-
ptlmasi gerekmektedir, ayrica buna ek olarak jeoelektrik ve jeoradar 6l-
ciimlerinin de yapilmas: uygun goriilmektedir.

Resim 10'daki (agagida sagda) biiyiik alan, bugiinkii Balat Koyii'ntin
kuzey sinirnda bulunmaktadir. Buradan elde edilen sonuglarda, kiigiik
alanda &l¢iilen anomali gekillerine rastlanmamigtir. Bunun yerine birkag
genig uzantih anomali gekilleri gériilmektedir. Bu sekillere tarla si-
nirlan ve yiizcydeki yapay bozukluklar sebep olmaktadir.
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DIE VEGETATIONSVERHAELTNISSE IN MILET

Armin JAGEL

Die heutige Pflanzendecke im ehemaligen Gebiet des antiken Milet
ist-wic auch in anderen Gegenden in der thermo-mediterranen Zone
(Oleo-Ceratonion) -als starke Degradation der potentiellen natiirlichen
Vegetation anzusehen. Die seit Jahrtausenden wirkende anthropogene
Uberformung des Gebietes um die einstmals so bedeutende Stadt lassen
kaum Riickschliisse auf die ehemalige Vegetation zu.

Heute findet die anthropogene Priagung des Gebietes ihren Ausdruck
einerseits in der Inanspruchnahme durch den Tourismus (welcher sich al-
lerdings verglichen mit touristisch bedeutenderen Ausgrabungsstitien
wie Ephesus weniger stark auswirkt), andererseits in der intensiven land-
wirtschaftlichen Nutzung als Acker-und Weideland. Wie in der gesamten
Mianderebene wird die Landschaft besonders durch den Anbau von
Baumwolle geprigt, der direkt bis an die Grenzen Milets betrieben wird.
Im Westen und Norden verliduft die Grenze des Baumwollanbaus un-
gefahr in der Gegend, in welcher die ehemalige Kiistenlinie der Meeres-
bucht vermutet wird. Im Osten wird sogar innerhalb der Hoch-
wasserschuizdimme Baumwolle angebaut, so dal ein groBer Teil des
Stidmarktes unter Baumwolle liegt und aus mehreren Feldern Ruinen
herausragen. Diese Felder sind wegen des hohen Pestizideinsatzes arten-
arm, ja nahezu unkrautfrei. Nur an den Rindern und an den Be-
wiasserungsgriben finden sich einige typische Arten ein wie z.B. Ama-
ranthus retraflexus, Cyperus rotundus, Datura stramonium, Echinochloa
colonum, Echinochloa crus-galli, Portulaca oleracea subsp. oleracea,
Setaria adhaerens, Setaria verticillata und Xanthium strurnarium s.1. In
den Feldern selber fallen gelegentlich die atiraktiven Bliiten der Ochra
(Abelmoschus eculentus) auf, welche hier als Unkraut auftritt.

In Gebieten auflerhalb der Schwemmlandebene ist der Anbau der
stark bewiisserungsabhingigen Baumwolle nicht mehr so lukrativ, da das
Wasser des Maanders nicht direkt zur Bewésserung genutzt werden kann.
Hier wird in etwa gleichen Teilen Tabak und Getreide angebaut, in Hang-
lagen und auf sehr felsigem Boden wachsen Olivenhaine. GroBflachlgcn
Anbau solcher Ku[turen findet man am Degirmen und Kalabak Tepe,
kleinflichig und mosaikartig verzahnt im Bereich des alten, beim Erd-
beben 1955 zerstorten Dorfes Eski Balat. Neben dem Anbau von
Gemiise, Obst und Viehfutter (z.B.Tomaten, Peperoni, Gurken, Auv-
berginen, Zwiebeln, Lauch, Mais, Kichererbsen, Ochra, Bohnen, Me-
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lonen und Wein) werden hier héufig Felder auch ein Jahr lang brach
liegen gelassen.

Die Vegetation des Theaterhiigels sowie des Kale-und Homeitepes
wird durch starke Beweidung geprigt. Eine Schafherde sucht vom nérd-
lichen Ful} des Theaterhiigels ausgehend das gesamte Stadtgebiet ganz-
Jihrig auf. Hinzo kommen einige weidende Kiihe und Pferde. Die starke
Uberweidung fithrt einerseits zur Uberdiingung des Gebietes durch den
Kot der Tiere (besonders im Bereich der Ruinen und des Kale Tepes), an-
dererseits zu einem starken Verbif der Pflanzen. Daher kommt es zur Se-
lektion von nicht schmackhaften bzw. giftigen Arten wie Affodill (As-
phodelus ramosus) und Stinkstrauch {Anagyris foetida) sowie von be-
wahrten Arten, vor allem Disteln (Atractylis gummifera, Carduus pyc-
nocephaius, Carlina graeca, Carthamus dentatus, Centaurea iberica,
Centaurea solstitialis, Eryngium campestre, Notobasis syriaca, Ononis
spinosa, Onopordum cf. myriacanthum Picnomon acarna, Silybum ma-
rianum). Eine solche nahezu strauchfreic Vegetation wird je nach jahres-
zeitlichem Aspekt "Affodiilflur" (Frithjahr) oder "Distelflur® (Sommer)
genannt. Sie ist direkt abhiéngig von der oben beschriebenen Nutzung
und im mediterranen Raum nicht ungewdhnlich. Man findet sie be-
sonders hiufig in Dorfndhe, wo sich die Beweidung am intensivsten aus-
wirkt.

Das starke Aufkommen von Disteln wird lin Ausgrabungsgeliinde als
storend und undsthetisch empfunden, entspricht aber der oben be-
schriebenen Nutzung des Gebietes. Eine solche Nutzung verhindert aber
auch eine Verbuschung des Gelidndes, was eine sinnvolle Pflege des Ru-
inengeliindes bedeutet. Bislang wichst kein einziger Phrygana-(Zwerg-
strauchheiden-) Strauch im engeren Stadtgebiet Milets. Es finden sich le-
diglich vereinzelt die bewahrten Straucharten Kapernstrauch (Capparis
spinosa), Brombeere (Rubus sanctus) und Spargelstrauch (vorort
"Fuchsschwanz" genannt, Asparagus acutifolius und A aphylius).

Eine Nutzungsaufgabe oder ein Aussperren der Schafherde bei einer
Einzdunung des Ruinengeldndes hitte iiber lingere Zeit eine allmihliche
Verbuschung des Geldndes zur Folge, wie dies z.B.aufgrund einer nur ex-
tensiven Beweidung im Norden des Kalabak Tepe und in weiten Teilen
des Degirmen Tepe zu beobachten 1st. Die Sukzession fiihrt zunéchst zu
einer lockeren, wenig deckenden, niedrigen Strauchformation (Phrygana)
aus u.a.Coridothymus capitatus und Sarcopoterium spinosum sowie Zi-
strosenarten (Cistus creticus, C.parviflorus und C salviifolius) und Gin-
ster (Genista acanthoclada). Hier ist der Lebensraum vieler Geophyten,
wie z.B.Orchideen-(v.a.Ophrys und Orchis-Arten), Crocus-, Romulea-,
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Ornithogalum-, Gagea-Arten, die in der Affodillflur des Stadtgebietes
von Milet kaum zu finden sind (einzige bisher dort gefundenen Or-
chideen: wenige Exemplare von Ophrys lutea subsp.galilaea und Orchis
sancta).

Bei Ausbleiben von Beweidung und Brand finden sich in einer
soiche Phrygana mehr und mehr potentiell zu Bdumen heranwachsende
Arten ein wie Kermeseiche (Quercus coccifera), Mastixstrauch (Pistacia
lentiscus) und Erdbeerbaum (Arbutus uredo und A.andrachne), die sich
zu einer dichten 3-4 m hohen, undurchdringlichen Strauchformation, der
sogenannten Macchie zusammenschlieBen. Die Straucher sind oft zu-
sdtzlich verwoben mit verschiedenen Lianen wie z.B.Clematis cirrhosa,
Lonicera etrusca oder Smilax aspera. (a)rgange von der Phrygana 2ur
Macchie sind kleinflachig im Norden des Degirmen Tepe zu finden.

Die kurz-oder mittelfristige Entwicklung zu einem Eichen-(Quercus
coccifera) oder Kiefern (Pinus brutia-) Wald, wie dies auf der Mykale
(Samsun Dag) zu beobachten ist, bleibt im Gebiet von Milet spekulativ.

Azonalen Charakter zeigt die Vegetation der tiefer gelegenen Be-
reiche Milets. Hier wird die Vegetation geprégt durch das mehrere
Monate im Jahr anstehende Wasser. Es handelt sich hierbei offensichtlich
um Grundwasser, welches das im Boden vorhandene Salz niit sich nach
oben bringt und als Brackwasser zu charakterisieren ist. Solche Bereiche
sind aufgrund der genannten Umstidnde frei von den sonst weit ver-
breiteten Distein sowie von Phrygana-und Macchienstriuchem. Auch
reine SiiBwasserpflanzen fehlen hier génzlich.

Im Frithjahr erscheinen Schwimmpflanzen und submerse (unter-
getauchte) Wasserpflanzen, vor allem der auffillige, weilibliihende, fiir
die gesamte Ebene charakteristische Wasser-Hahnenfull (Ranunculus
Sphaerospermus) sowie die Meersalde (Ruppia maritima), die Rauhe
Armleuchteralge (Chara aspera) und eine Brackwasser-Sippe des Teich-
fadens (Zannichellia palustris agg.). Bei langsamem Absinken des Was-
serstandes finden sich Rasen aus verschiedenen Grasartigen ein (Ae-
luropus littoralis, Carex divisa, Gaudiniafragilis, Hordeum marinum,
Juncus gerardii und J.hybridus, Parapholis incurva, Polypogon mon-
speliensis, Puccinellia convoluta);, dariiberhinaus der Strandflieder (Li-
monium narbonense) sowie Plantago bellardii, Sagina apetala und
S.maritima, Spergularia bocconei und Sp.salina. Als Strauch tritt die
Smyma-Tamariske (Tamarix smymensis) hervor. Au Orten mit extrem
hoher Salzkonzentration wachsen artenarme Pflanzengesellschaften aus
Halophyten, vorwiegend Chenopodiaceen (A rthrocnemum fruticosum,
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Atriplex prostrata, Sueda prosirata) und Cressa cretica, einer Con-
volvulaceae. Bei noch héheren Salzkonzentrationen, wie sic dort herr-
schen, wo ganzjihrig Wasser ansteht (z.B.an der Heiligen Strale), steigt
im Verlaufe des Sommes die Salzkonzentration offensichtlich so stark an,
daB dort kein Pflanzenbewuchs mehr aufkommen kann.

An Orten mit Mauer-bzw. Geb&duderesten finden sich aufgrund der
reichhaltigen, stdndig wechsclnden Oberflichenstruktur und Storungen
eine groBe Vielfalt von Pflanzen-Arten ein. Die Mauern tragen neben den
meist zufillig herangetragenen Einjahrigen und Geophyten (z.B. Eu-
phorbia peplus, Mercurialis annua, Gagea graeca, Scilla autumnalis s.1)
auch typischerweise chasmophytisch lebende (felsbewohnende) Arten,
die Mauern als Sekundirstandorte nutzen. Hier sind vor allem die xe-
romorphen (trockenheitsresistenten) Farne Cheilanthes acrostica und
Asplenium ceterach subsp. celerach sowie Parielaria cretica und
Pdiffusa, Campanula erinus und Inula heterolepis zu nennen. Ein Be-
wuchs der Mauern durch diese Arten ist als nicht schidlich zu bewerten,
weswegen eine Beseitigung nicht notig ist und in Milet auch nicht er-
folgt. In Fillen allerdings, in denen durch das Wachstum der Wurzeln der
Untergrund gesprengt wird bzw. Bausubstanz aus der urspriinglichen Po-
sition geschoben wird (z.B.die Sitzstufen im Theater), fiilhrt dies zu Schi-
den, die behoben werden miissen. In solchen Fillen miissen die be-
treffenden Pflanzen entfernt werden. In Milet bereitet besonders der Fei-
genbaum (Ficus carica) Probleme, dessen natiirliche Standorte in kii-
stennahen Felsen vermutet werden und der ebenfalls als (fakultativer)
Chasmophyt angeschen werden muB. Bei den Vorkommen in Milet han-
delt es sich wohl nicht um indigene, sondern um aus Anpflanzungen ver-
wilderte Vorkemmen, die vorzugsweise an -Stellen mit nicht zu trocke-
nem Untergrund auftreten. Daher ist besonders das Theater betroffen,
welches am Felshang gebaut ist und zusitzlich durch die grofien Ge-
wdolbe im Inneren ganzjahrig eine gewisse Feuchtigkeit im Untergrund
aufweist. An der Nekropole (Kazar Tepe) wachsen die Feigen vor-
wiegend in den Grabeingéngen. Hier treten andere Striucher hervor wie
z.B.die Terebinthe (Pistacia terebinthus) und der Mastixstrauch (P. len-
tiscus), die in den Felsritzen wurzeln und es drohen, grofle Felsbrocken
iclbgesprengt zn werden. Auch hier ist es notig, diese Pflanzen zu ent-
crnen.

18



KAYNAKLAR

AKSU, AE., KONUK, T.ULUG, ADUMAN, M.& D.JPIPER, Dofu Ege Denizi $elf alamnin
Kuvaterner'deki Tektonigi ve Tortul Tarihgesi. Jeafizik 4, 1990, 3-35.

BAY. B., Das Neogen im Umfeld von Milet/SW Anatolien.-Diplomarbeit, Teil 1,1994a, Boch-
um

Sedimentpetrographie  der neogenen  Ablagerungen im  Umfeld von Milet
{SW Anatolien).-Diplomarbeit, Teil 2, 1994b, Bochum

BOTTEMA, Sd{eds.), The impact of ancient man on the landscape of Eastern Mediterranean
region and the Near East,(1989) Groningen

BOTTEMA, 5., ENTJES-NIEBORG, G.& V.v.ZEIST, Man's role in the shaping of eastern Me
diterranean landscape. (1990), Rotterdam/Brookfield.

v.GRAEVE, V., 1994-95 Milet Caligmalarn, XVIT. Kazi Sonuglar: Toplannst 1966, Ankara (bas
kida

KAYAN, ., Holocene Coastal Development and Archaeology in Turkey-Geomorph., N.F.,
1996 ,37-59, Berlin/Stuttgart,

SCHRODER, B., Archaeclogie-begleitende Geologie zur Grabung Milet. IstMizz., 41,1990,149-
156, Tiibingen

SCHRODER, B.& B.BAY, Late holocene rapid coastal change in western Anatolia-Biiyilk Men-
deres plain as a case study. Geomorph., N.F. suppl., 1996, 61-70, Berlin/Stuttgart.

SCHRODER, B., BRUCKNER, H., STUMPEL, H.& U.YALCIN, Geowissen-schafliche Um
felderkundung (von Milet). Arch.Anz., 50, 1995,238-244, Bochum

SCHRODER, B.& UYALCIN, Stand der Archaeologic-relevanien  geclogisch/
hydrogeclogischen Untersuchungen im Umfeld von Milet-Tsidfizz., 42, 1992, 109-116,
Tiibingen

STUMPEL.. H., RABBEL, W. & SCHADE, J., Oberflacchennahe geo-physiklaische Unter
suchungen, Madrider Beitraege 14, 1988, 60-72.

STUMPEL, H., DEMIREL, F., LORRA, 8. & WENDE, S., Geophsikalische Messungen im
Umfeld von Milet 1993, Arch. Anzerfger 1995, 245-247 ff,

YALCIN, (0., Milethe Bilimsel Aragtirmalar 1993. X, Arkeometri Toplantis: 1994, 1-14.

YALCIN, O, Milet'te Bilimsel Caligmalar 1994. XJ. Arkeometri Toplanus: 1994, 151-165,
Ankara

YALCIN, U. & B.SCHRODER, Milet ve Y éresinde Jeoarkeolojik Caligmalar. VIII. Arkeomem
Sonuglar: Toplantess 1992 Ankara, 485-495, Ankara

YALCIN, U., Milet'te Bilimsel Aragtirmalar 1994, XJ, Arkeometri Sonuglar: Toplantiss Ankara,
1996, 151-1435.

19



20

BOTUR MENUEKES DELYASTNTARL
Hu Sondnilarr dafiiim:
nlfivysn Eslgun

n L
T veesen L

E Gnats, Mwres, et rupls

o denls foriter ok
S womiallar
E declz foxlitoc] var
il -, ALK VKRR LED
E aniix Eaat
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Resim 2: Yenikoy'iin kuzeyinde bulunan kuyularin konumu
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Resim 3: 413 no In kuyunon kesitiy profilde, tespit edilen seramik buluntularia yeri,

tarihleri ile birlikte ckia gsterilmigtir.
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Resim 6: Athena Tapminafi cevresinde bulunan sur duvarinm jeomanyetik élgiim
sonuglarr (1994-1995). Topo%aﬁk harita ¢larak W.Bendi'in 1965'de cizdigi

Milet haritas: kollamlmugtr. Olgii arab ; 0.4 x 0.4 m, 1994

0.2 x0.2m, 1995
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Resim 7: Kalabak Tepenin kuzey yamacinda yapilan jeomanyetik l¢iimlerin sonuglan (1995). Olgii arabg: 02 x 0.2 m; Harita
(W, Bentd 1065)
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Resim 8: Biriktirme havuzunun tespiti icin yapilan jecelektrik ve jeomanyetik dl¢iimlerin sonuclar



60 m 40 20 1}
!

- ] + rlfm 20 30 40 50 2m

Jeomanyetik: Manyetik diigey bilegen gradyadi  Jeoelektrik: DIPOL-DIPOL | m
- Olgitm aral@ 0.2 mx 0.2 m Olgiim, arabgt 0 mx 1.0 m

Resim 9: Yenikoy'iin kuzeyindeki antik su kanall ¢evresinde yapuan jeomanyetik ve
jeoelektrik dl¢iim senuglan
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Resim 10: Kutsal Yol ile Baiat Kayii arasindaki alana ait jeomanyetik slgiim sonuglar:






YUKARI ANZAF URARTU KALESI'NDE
BULUNAN BRONZ KALKAN PARCASININ -
RADYOGRAFI TEKNIGI iLE DEGERLENDIREMESI |

A. Beril TUGRUL*
Oktay BELLI

- OZET

Urartu krallarindan Igpuini oglu Menua (M.0.810-786) déneminde
kurulmus olan Yukar: Anzaf Kalesi, Van'in 11 km kuzeydoZusunda yer
almakta olup, bu kalcde yapilan kazi caligmalarn sonucunda ¢ok mik-
tarda bronz egya ve silah parcalarn bulunmustur. Bu ¢alismada, bulunan
bronz buluntular arasinda yer alan bir kalkamn ¢ok sayidaki pargasi lize-
rinde radyografi teknigi ile yapiian ¢aligmalara yer verilmektedir. Kal-
kan parcalanimin detaylr incelemesinin saglanabilmesi ve eserlere zarar
vermeden ileri bilgilerin clde edilebilmesi i¢in buluntular iizerinde X-
1sim radyografi ve mikroradyografi teknifi ile ¢aligtlmgtir. Yapilan
radyografik galigmalarla, kalkanin iizerinde var olan figiirler hakkinda
ileri bilgiler edinilmigtir. Ayrica kalkamin cevresinde yazit bulundugu
tespit edilmig ve farkli parcalarda bu yazitlar belirlenmistir. Konu uz-
manlannin yaziti ¢ozebilmesi igin farkli geometrilerden ve farkli doz-
larda radyografi cekimleri yapilmistir. Ayrica mikroradyografi de, ¢o-
ziimlemenin daha net ve kolay sekilde yapilabilmesi igin uygulanmgtir.
Yazitlarda Urartu tanrilarinin adimin gectigi goriilmektedir. Kalkan iize-
rinde simdiye kadar Urartu buluntularinda betimlenmedigi sekilde bir-
cok tannmn figiirsel olarak gosterildigi tespit edilmigtir. Bu ¢aligmayla
figiirler ve yazitlar, daha Once yapitlamadig! sekilde belirlenerck c¢i-
zimleri yapilabilmigtir.

* Dng Dr.A.Beril TUGRUL, istanbul Teknik Universitesi Nukleer Knertji Enstitiisti 80626 Aya-
zaga-ISTANBUL
Prof .Dr.Oktay BELLI, Istanbul Universitesi Edebiyat Fakiiltesi, ISTANBUL.
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EVALUATION OF BRONZE SHIELD FROM UPPER ANZAF
URARTU FORTRESS BY THE RADIOGRAPHY

ABSTRACT

A shield ar¢ found from Upper Anzaf Urartu Fortress which is cons-
tructed by King Menua (810-786 B.C.) who 1s son of King Ispuini, and
placed on 11 km northwest of Van city. In this study, A shield that was
cut of many parts, investigated by the X-ray radiography and mic-
roradiography technique. In the results of the study, it is clearly de-
termined figures and some cuneiform scripts. Radiographic exposure
have been done with the different parameters for taking a good quality ra-
diography and the figures and scripts can be read clearly and its drawing
can be done throughly.

GIRIS
Urartu krallarindan Ispuini oglu Menua (M.0.810-786) déneminde
kurulmug olan Yukar: Anzaf Kalesi, Van'in 11 km kuzeydogusunda yer

almaktadiris. Bu kalede yapilan kazi ¢aligmalari sonucunda ¢ok mik-
tarda bronz egya ve silah parcalar: bulunmustur.

Stratejik yonden dénemi icin ¢ok bilyiik bir oneme sahip olan Anzaf
kaleleri, icinde iki Urartu baskentinden Tuspa (bugiinkii Van Kalesi) ve
Rusahinili' nin (bugiinkii Toprakkale) de bulundugu Van Ovasi'nin bi-
yik askeri merkezleridir. Bu kaleler, bulundukiari cografi bolgede,
M.0O.9. ylizyihin son ¢eyreginde kurulan kaleler arasmda bilinen en giicli
askeri ve ekonomik tesisler durumundadir,

Daha dnce de, bu kale buluntusu bazt bronz parcalar iizerinde rad-
yografi teknigi ile yine tarafimizdan ilgili caligmalar yapilmisti. Buniar
arasinda kimi kink bronz parcalar ile sadaklar sayilabilir. Yapilan ¢a-
ligmalara iligkin olarak bundan 6nceki yillarda, kazi, aragtirma ve ar-
keometri sempozyumlari iginde ve uluslararasi yayin olarak da yayin ya-
pilmigtias.

(1) QO.Belli,"1991 Y1l Anzaf Urartu Kaleleri Kazist", X1V, Kear Sonuclart Toplantis: 1. Aokara
25-29 Mayis 1992, s: 441-468.

(2) O.Belli, "Van-Anzaf Urartu Kaleleri Kazisy/ Die Ausgrabungen an der Urartaischen Festung
Anzaf bel Van', Arkeoloft ve Sanaz, 54155, s: 13-30, 1992,

(3} OBelli, "Asagi ve Yukan Anzaf Urartu Kaleleri Kazisi (1991-1992)", Arkeoloji ve Sanat,
(Ozel Sayi), 58, 1993, s:3-32,

{4 B.Tugmul, ©.Belli "Van Yukan Anzaf Urardu Kalesi Bronz Buluntulariun Radyografi Tek-
nidi ile Degerlendirilmesi”, XIV. Wusiararasy Kazi, Araghrinag ve Arkeometri Sempozyumu,
Ankara, 25-29 Mayis 1992, 5:441-452.,

(5) B.Tugrul, O.Bell, a.g.m., 5:441-452 . B

(6) A.NBilge, B Tugrul, "Endiistriyel Radyografinin Esasiart", Tstanbul Teknik Universitesi,
Niikleer Enerji Enstitiisii, Genel Yaym No: 20, [stanbul, 1990.
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Bu calismada ise, Yukarr Anzaf Kalesi'nde bulunan bronz buluntular
arasinda yer alan ve ¢ok sayida kirik parcadan olusan kalkan {izerinde
radyografi teknigi ile yapilan ¢aligmalara yer verilmektedir.

Bronz kalkan parcasi, Urartu Krallig’'nin ulusal tanrisi Haldi igin
yaptirilan tapmak avlusunun batisindaki kii¢iik bir odada bulunmustur.
Bu odada daha dnceki yillarda yapilan kazi ¢aligmalarinda da cok sa-
yida kirik ve agir1 yanmig bir vaziyette kalkan, migfer, yanaklik, disk, at
kosum takim ve silah parcalar ortaya ¢ikarilmigti. Bu odada bujunan
metal esya ve silahlarin, tapinaZa sunulan egya ve silahlar oldugu an-
lagilmaktadar.

Kalkan pargalarinin detayli incelemesinin saglanabilmesi ve eserlere
zarar vermeden ileri bilgilerin elde edilebilmesi i¢in buluntular iizerinde
X-1smm1 radyografi teknigi ile caligilmigtir. Boylelikle, kalkanin detay
bilgiler igeren radyograflart alinmgtir.

CALISILAN YONTEM

Niikleer teknikler i¢cinde yaygm kullanilan ydntemlerden biri, bi-
lindigi iizere radyografi yontemidir. Maddeye niifuz edebilen 1sinlar clan
X-1ginfariyla malzeme i¢ yapisina iligkin goriintii alma teknigi olan X-
g1t radyografi teknigi, tamamen tabribatsiz bir yontemdirzo.

Radyografide maddeye niifuz edebilen X-iginlari, gama uginlar,
nétronlar, beta 1ginkan kullanilabiimektedir. Ancak, bu ¢alismada lize-
rinde caligma yapiimas: amaglanan kalkan parcalarimin malzemesine ve
kalinliklarina uygunlugu bakimindan X-iginlariyla ¢abigilmasr tercih
edilmigtir. Bir bagka deyigle, cesitli radyografi teknikleri icinde, ¢a-
lisacaimiz buluntu pargalarina uygunlugu nedeniyle X-1gmlari ile ga-
Ligilmistir.

Endiistriyel radyografide, daha ¢ok incelencn parcalar demir ve tii-
revleri olmaktadir, Oysa, burada ¢aligilan parcalarin malzemesinin bronz
olmasi nedeniyle radyografi ¢ekim parametrelerinin revize edilmesi ge-
rekmistir,

(7)  P.E.Mix. "Introduction To Nondestructive Testing”, Jofnr Wiley & Sons, New York, 1987,

(8) R.Halmshaw, "Industrial Radiclogy Techniques", The Wykehiamn Technological Publications,
London, 197]. '

(9) RHalmshaw. The Wykeham Technological Publications, London, 1990,
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Bir bagka deyigle, radyografi goriintii kalitesine etken olan bes
dnemli faktor olan; kaynak faktorii, geometri faktorii, film faktorii, ekran
faktorii ve poz siiresi faktorlerinin her biri ayn olarak ele alinarak be-
litflenmiglerdir. Bununla beraber, daha once tarafimizdan yapilan ca-
ligmalardan elde edilen deneyimlerden dc yararlanilmugtir,

Elimizdeki eserler gbz 6niine alinarak, sdz konusu bu faktérlerin, en
optimurn gartlart saglayacak sekilde tayini amaclanmigtir. Zaman
zaman da faktdrlerden biri veya ikisi degigtirilerek en ileri detaylarin tes-
pitine caligilmigtir. Itina ile tayin edilen ¢ekim parametreleriyle ca-
Lig1lmusgtar.

Cekimler sonucunda elde edilen ilk sonuglar, tatminkar bir dizi
sonug verdiyse de, bunlarnin ilizerinde ileri ¢aligmalar yapmak ge-
rekmigtir. Bir baska deyigle, ileri detaylarin daha net sgekilde be-
lirlenebilmesi i¢in ileri teknik uygulamasina ihtiyag duyulmugtur. Bu ne-
denle de "mikroradyografi” uygulamas: yoluna gidilmigtir.

Mikroradyografi, ¢ekilen radyograflar lizerinde Gzel biiyiiltme tek-
nigi vygulanmasidir. Bu ¢ahismada kalkan pargalarn {izerinde ilk ge-
Kimde tespit edilen detay goriintiiniin daha agik sekilde belirmesi igin,
mikroradyografi uygulamasi bir zorunluluk olarak ortaya ¢ikmustir.

YAPILAN CALISMALAR

Bu calisgmada iizerinde c¢aligilan kalkan, ¢ok sayida parcalara ay-
rilmug bir buluntudur, Kalkan pargalarindan baziars biiyiik ve birbirinin
devami oldugu anlagilan parcalar olmakla beraber, bir kismi da hayli
kiigiik boyutlarda bulunmaktaydilar.

Gorsel olarak, kalkan pargas: iizerinde bir takim figiirler sorunlu olsa
da farkedilmekteydi. Ancak, detay belirlemesi miimkiin degildi. Fazla
olarak, daha 6nceki ¢aligmalarimizdan aligik oldufumuz iizere gevrede
yazit olabilecek kisimlar gorsel olarak "iyi" denebilecek sekilde sc-
cilememekteydi. Bu nedenle, séz konusu bu kalkan parcasi iizerinde rad-
yografi ile ¢aligilmas) gerekli gdriilmiigtiir.

Kalkan parcalarimun hemen hepsi, malzeme acisindan “hayli kotii"
olarak nitelenebilecek durumdaydilar. Zira, korozif etkiler sonucu olugan
bir takim kalintidlar ve malzeme bozukluklarina sahiptiler. Fazla olarak
da malzeme son derece gevrek bir yapiya sahip bulunmaktaydi. Bu ne-
denle buluntular iizerinde son derece itinali galigilmas: gerekmigtir.
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Kalkan pargalarindan ilk ¢aligilan iki parca, birbirinin devami ol-
dugu anlaglan ve kalkan pargalan arasinda nispeten "biiyiik" olarak ni-
telenebilecek iki parcadir. Bu iki parcanm fotografi Sekil 1'de ve rad-
yograflari ayn ayn Sekil 3 ve Sekil 4'de goriilmektedir.

Radyograflardan goriildiigli lizere, kalkan parcalan iizerinde bir
takim figiirler net olarak gorilmektedir. Bu figlirler, gdrse! olarak far-
kedilenlerden hayli ileri detaylar icermekte olup, figirierin be-
timlenmesinde esas olarak kullamlmuslardir. Tanrilart ve savag sah-
nelerini tasvir eden bu figiirlerin, agik bir sekilde, bu radyograflar
kullanilarak ¢izimleri yapilabilmigtir.

Ancak, radyograftan farkedilen kalkanin dig kismindaki yazit iz-
lerinin net bir gekilde belirlenebilmesi i¢in, mikroradyografi nygulamasi
yoluna gidilmigtir. Sekil 5'te bir mikroradyografi Smegi goriilmektedir.
Bu radyograflarin incelenmesinden, ¢evrede yazit oldugu kesinlegmis
olup, yazitlanin okunabilmesi de miimkiin olmusgtur.

Bunlardan sonra, kaikanin tek parca olarak en bilyiik parcasi dize-
rinde caligilmigtir. Bu parca lizerinde de figiirler bulunmaktadir. Fi-
giirler, yine tanr1 ve savag sahnesi tasviri geklindedir.

Yazit incelemesi igin, bu par¢a icin de mikroradyografi incelemesi
yapilmistir. Sekil 6'da, biiytik pargaya iligkin mikroradyograf g6riintiisii
goriilmektedir. Burada da yazit oldugu kesinlesmis ve yazit belirlene-
bilmistir.

Kalkanm radyografi ile calisilan bir pargas: nispeten kiigiik bir par-
casidir ve fotografi Sekil 7'de, radyograf ise Sekil 8'de verilmektedir.

Radyografi ¢ekilen diger bir parca, ¢alisma yapilmadan, iizerinde
calisilarak biraraya getirilmig U¢ kii¢lilk parcadan ibaret bir parcadir. S6z
konusu pargalarin fotografi ve radyografi sirasiyla Sekil 9 ve Sekil 10'da
goriilmektedir.

Radyograflardan her ii¢ parca iizerinde de figiirler oldugu be-
lirlenmis ve figiir detaylan tespit edilmistir. Bu pargalarda da yazit harf-
lerine rastlanmigtir.

Bunlardan ayn olarak kalkana ait daha bir¢ok parga iizerinde ca-
hgtlmigtir. Radyograflarin incelenmesinden farkli birgok parca iizerinde
de dnemli bir figiir grubu ve figiiriin iist tarafinda yazit oldufu an-
lagilmistir.
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Yapilan radyografik ¢aligmalarla, Yukar: Anzaf Kalesi'nde bulunan
kalkan i¢in ileri bilgiler elde edilmigtir. Oncelikle, sunu belirtmek ge-
rekmektedir ki; kalkan pargalari, toprak altinda kaldiklari siire boyunca
¢evre sartlarindan "hayli” etkilenmigler ve korozif etkilere maruz kal-
miglardir. Bu parcalara temizleme iglemi uygulanmis olmasina kargin,
gorsel olarak yeterli bilgi edinilememigken, bu radyografik ¢aligmayla
yeterli bilgi sahibi olunabilmigtir,

Radyograflardan yararfanilarak, kalkana ait birlegtirilmis olarak ger-
ceklenen ¢izim Sekil 10'da goriilmektedir. Bu ¢aligmamiz sonucunda
ctde edilen bilgilerden hareketle ¢izilen cizim bir takim ilging yorumlara
imkan vermektedir.

Kalkan parcasimn sol tarafinda cesitli hayvan ve karnsik yaratiklar
iizerinde ayakta duran Urartu tanrilar betimlenmistir. Tanriarnin tagidig
silahlar ¢ok gesitlidir. Kalkan iizerindeki figtirler, bugiine degin, Urartu
buluntularinda benzerine rastlanmayan betimlemeler i¢ermektedir, Bu-
tunan Urartu buluntulaninda ilk kez, bu kalkanda, Urartu tannlar: kutsal
hayvan ve silahlariyla birlikte toplu olarak tasvir edilmiglerdir,

Kalkan pargasi iizerindc, tanrtlarin sag tarafinda isc, savas alaninda
bozguna ugratilan Assur ordusu betimlenmigtir. Burada ¢esitli savas si-
lahlan ve savag arabasi tasviri de gortilmektedir.

Kalkanin gevresinde ve de figiirlerin altinda ¢evre siislemesi bu-
lunmaktadir. Dig cevre siislemesinin diginda ise ¢ivi yazisi yer al-
maktadir, Burada ilging olan, yazitin yazilma yonidiir. Yazit, kalkanin
dis @evresmdcn bakilmast halinde okunabilmektedir. Bir bagka deyisle,
figtir yonii ile farklihik arzetmektedir. Ayrica, yazit son derece ince ola-
rak yazilmgtir.

Kalkanin ¢evresinde okunabilen yazit, daha 6nce, yine Yukar: Anzaf
Kalesi'nde ve ayn odada bulunan bronz halkalar iizerindeki yazitin ben-
zeri oldugunu gistermektedir. Bu duruma giire, bronz kalkan parcasinin
Urarty  krallarmdan Ispuini-Menua-Inigpua'nin  (M.0.820-810) ortak
kralliktar dénemine at olabilecegini gdstermektedir.

Boylelikle, ¢calismamiz sonucunda, malzeme agisindan hayli so-
runlu durumda olan kalkan pargalarinin radyografik degerlendirilmesi
sonucunda, ilk kez Urartu tanrilanmin birarada figiirsel olarak be-
timlenmesi net olarak yapilabilmigtir. Fazla olarak, yazit tespiti ya-
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pulabilmis ve yazitin degerlendiriimesiyle de eserin tarihlemesi kesinlik
kazanmistir,

TESEKKUR

Kalkan parcalarmnin temizlenmesinde emegi gegen Istanbul Uni-
versitesi Edebiyat Fakiiltesi‘nden Yrd.Do¢.Dr.Sait Bagaran ile rad-
yografik calismalarin fotodraf cekimlerinde yardimes olan Istanbul Tek-
nik Universitesi Niikleer Enerji Enstitiisii Niikleer Uygulamalar Anabilim
Dal1 Aras.Gor.Hakan Onal'a tesekkiir ederiz.
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Sekil 2: Biiyiik iki parcadan birinin radyografl
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Sekil 4: Mikro radyografi drnegi
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Sckil 5: Kalkamn en bilylik pargasma ait bir mikroradyograf

-

i

Sekil 6: Kiigiik parga forografi
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Sekil 7: Kiigilk parca radyograli

Sekil 8; Ug kiigiik parcadan olugan par¢amn foftografi
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Sekil 9: Ug kiigiik pargadan olugan par¢ann radyograf
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GUMUSHACIKOY-GUMUS BELDESINDEKI
COK CUKURLU TAS HAVAN

 Ergun KAPTAN *

Eski Anadolu metalurjisine ait en 6nemli merkezlerden biri de Amas-
ya-Giimighacikdy, Giimiig beldesindeki ciiruf birikimidir. Sozii edilen
cliruflar, kurgun cevheri ergitmesine ait olup ¢ok eski bir gegmige sa-
hiptir. Ayrica Tiirkiye'de saptanan ve simdilik bilinen ¢n fazla cliruf biri-
kimi buradadir. Giimiig beldesi, Amasya iline bagli Giimiishacikdy ilge-
sinin 5 km giineybatisindadir (Sekil: 1). 1:25.000 Sl¢ekli Corum G34 a3
paftasinda yer almaktadir.

Giiniimiizde Giimiig beldesindeki topografya, yer yer, ciiruf yi-
ginlarindan olugan tepeciklerle kaplidir (Resim: 1). Ciiruf tepecigi g&-
riiniimiinde olmayan bazi ciiruf alanlaninmn istiinde 1971 yibindan gii-
niimiize degin yeni yerlesim birimleri olugmugtur. Ciiruf alanlarinda
kazilan ev temellerinin, yaklagik 4-4.5 m sonra, ana topraga ulagtil
saptanmustir (Resim: 2). Cok genig bir alani kapsayan bu eski metalurjik
merkezdeki ciiruflarin bazi aragtirmacilara gore yaklagik [-1.5 milyon
ton oldudu, bazilanna gore ise 500 bin tondan fazla oldugu be-
lirtilmektedir (Esat, 1921., Topkaya, 1962., Yiimaz, 1971). Giimiig bel-
desindeki metalurjik etkiniiklerin en son 19. yiizyilin ikinci yarismm
sonlarina dogru terk edildigi belirlenmigtir. Ancak baglangic tarihi ise
simdilik saptanamamigtir. Giiniimiizde Giimiis beldesinde gtzlenen ton-
larca ciirufun, milattan dnceki donemlerin tistiinde yeniden toplanan Os-
manli Donemi kalintilar1 oldugu kesindir. Ciiruflarin biiyiik ¢ogunlugu
Osmanli Imparatorluk Dénemi'ne ait birikimlerdir.

Cumbhuriyet Dénemi'nde MTA Enstitiisii'niin 1935 yilinda kurulmasi
ile baglatilan maden jeolojisine yGnelik aramalar sirasinda Giimiig bel-
desindeki eski kursun metalurjisine ait ciiruflarla zellikle ilgilenilmigtir

(*) Ergun KAPTAN, MTA Genel Miidiirligi Tabiat Tarihi Miizesi. 06520 - ANKARA
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(Unterhossel, 1936). Bunun baglica nedeni burada ge¢cmis dénemlerde
ergitilen kurgun cevherinin nereden saglanmig oldugudur. Giimits bel-
desi ve yoresinde bu nedenle ¢ok sayida maden aramalan yapilmigtir.
Ornegin 1964 yilinda, Giimiig beldesinin 3 km batisinda yaklagik 4 km?
lik bir cevherlesme alam belirlenmigtir (Sekil: 1}. Ayrica ¢cok sayida Os-
manli Donemi'ne ait yeralti maden igletmeleri saptanmustir (Coronini,
1965).

1973 yilinda Tiirkiye- madencilik tarihine ait aragtirmalarin icinde
yer alan ve eski metalurjiyi de kapsayan ¢aligmalarin arasinda, Giimiig
beldesi ciiruflar: da incelenmistir. Bu arada yapilan Giimiig beldesindeki
eski metalurjiye ait ciiruflar ile diger bazi buluntularn tarihteki yerini ta-
nitan ilk yayin, sézii edilen ¢aligmanin 6zii olmugstur (Kaptan, 1975).
Giimiis beldesi ve yoOresindeki en son aragtirma ise yeni rezervler bul-
mak icin Cinkur A.S. tarafindan 1990-1995 yillarinda yapiimigtir
(N.Demir, sozlii anlatim Cinkur, 1996). Boylece gecmis donemlerde eski
madencilerin kursunun oksitli ve siilfiirli minerallerinden olusan cev-
herleri ve hatta giimiig siilfiirlii cevherleri elde ettikleri belirlenmisgtir.

Giimig beldesinde 1977 ve 1995 yili aragtrmalarimiza ait goz-
lemlerimiz sirasinda genellikle Ge¢ Roma ve Osmanli Imparatorluk do-
nemlerini igeren kalintilarla kargilagtinmgtir, Ornegin 1977 yilinda Yor-
gii¢ Riistem Pasa Camii'nin bahg¢e duvarinin bir kismint olusturan [ahit
parcalarinin M.S. 4-5 yiizyila ait oldugu belirlenmigtir (Resim: 3). Sozii
edilen caminin bahge duvarinin sonraki yillarda biriketten yeniden ya-
pilmasi nedeniyle Ge¢ Roma Doénemi'ne ait bu girlantly lahit parcalar
gliniimiizde yok olmustur. Ayrica 1995 yili gézlemlerimizde yine Y 6r-
giic Riistem Paga Camii'nin bahg¢esinde M.§8.3-4 yiizyila ait mermerden
yapilimig ve iizerinde "Babast Theomineshos ve Annesi ... i¢in” yazili bir
stel saptanmustir!. (Resim: 4).

Arkeometrik aragtirmalar nedeniyle son yillarda Giimiig bel-
desindeki eski donemlere ait ciiruf birikimleri yeniden arastirma konusu
olmustur. Bu kapsamda Bogazigi Universitesi Fen-Edebiyat Fakiiltesi
Kimya Boliimii'niin 1995 yilinda burada ¢ok kisa siireli arkeometrik bir
¢alismasy olmugtur. Bu ¢alisma sirasinda Giimiis beldesi Tekke Ma-
hallesi'nde bir evin bahge kapisimin yaninda yari-yariya topraga gomiili
durumda, cevher zenginiestirmede kullanilan bir tas alet saptanmugtir.

(13 Yorglic Ritstem Paga camii 1426'da yapilmugtir, Bu caminin revak siitun sirasinin altindaki
subasmaninda bagka bir stete daha rastlanmigtir.
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TEKKE MAHALLESI BULUNTULARI

Tekke Mahallesi'nin biiyiik bir kismi ciiruf alam istiindedir. Ancak
M.Altay'a ait ev ciiruf sahasiun son buldugu yerde yapilmigtir. Evin
bahcesi ciiruf sahasi ile simirlidir. S6zii edilen evin bahgesine yakin ciiruf
tepeciginden, Koy Hizmetleri Genel Miidiirliiii'ne ait kepgeli bir dozer,
1995 yilinda, 3-4 kamyon ciiruf almsgtir2. Ciiruflarin alimi sirasinda,
Osmanl1 Donemi'ne ait bir metalurjik tesisin yok olmasina neden ol-
mustur. Giintimiizde bu eski cevher ergitme tesisine ait sadece baca ka-
Lintilan gdzlenebilmektedir.

Tekke Mahatlesi'ndeki M.Altay'a ait evin ¢ok yakin g¢evresinde ya-
pilan yiizey aragtirmalarinda Ge¢ Roma ve Osmanli Donemi'ne ait bazi
¢anak comlek pargalarn bulunmugtur. Ayrica evin kuzeybatisi ile bahge
siurmna yakin yerlerden ilging sayilan ciiruflar toplanmugtir. Simfian-
dirilan bu ciirufiar iki ayr1 ozelliktedir. 1) Klasik tip ciiruflar, 2) Metalik
ciiruflar. '

1. Klasik tip ciiruflar: Giimiig beldesindeki cliruflarin %98'ini olug-
turmaktadir. Degismeyen geleneksel Gzelliklere sahiptir. Genellikle iri-
orta irilikte, poligonel gériinimde olup siyah renkli ve agirdir. I¢ yapilan
ise az gozenekli olup, yer yer, parlaktir. Optik spektrografik yar kan-
titatif analiz sonucu: Fe %10'dan biiyiik, Pb %1'den biiyiik, Zn %]1'den
biiyiik, As %1'den biiyiik, Cu %0.15, Ag %0.15, Ni %0.15, Sb %0.1.

2. Metalik ciiruflar: Yassi metal kiilge goriiniimiinde olup agirdir.
dig yiizeyleri oksidasyon nedeniyle, yer yer, mat kahve-siyah renklidir.
I¢ yapilan parlak giimiisi renklidir. Mineralojik tetkik sonucu: Demir ar-
senik alagimi. Metalik ciiruf. Kimyasal analiz sonucu: Fe %59.71, As
%31.50, Pb %0.87, Cu %0.97.

Metalik cliruflarin olugumu: Ergitme oncesi yapilan cevher ha-
zirlamada bagarili olunmadigl sanilmaktadir. Yani cevherin kiymetli
kismi, krymetsiz kismindan yeterli olacak gekilde ayrilip ayiklanmamig
olmalidir. Dolayisiyle ergitme sirasinda demir, arsenikle birleserek
demir-arscnid alagimins olugturarak metalik cliruflar aci1ga ¢ikmaktadir,
Ayrica metalik ciruflarm olugmasi icin ergitme firnimdaki tsinin de-
mirin ergitme noktasina yaklagmig olmas: gerekir. Béylece klasik tip cii-
rufun yani sira demir, arsenikle birlegerek demir-arsenid alagimini olug-
turup ag1ga metalik ciirof isimli ctiruflar gikmigtir.

(2) Gundmiizde bu cliruflar, Ky Hizmetleri Genel Miidiirliigii tarafindan stabilize kiy yolu ya-
piminda kullanilmaktadir,
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Tekke Mahallesi'nde ciiruflarin diginda en 6nemli ve ilging buluntu,
M.Altay'a ait evin bahge kapisi giriginde saptanan ve cevher zen-
ginlestirmede kullanilan ¢ok ¢ukurlu tag havan'dir.

COK CUKURLU TAS HAVAN
Buluntu yeti

[smi

Devri
Islevi

Boyutlari
Kullanim alani

Kirma-ezme ¢ukurlan
Kirma-ezme ¢ukurlarinin ¢apr

: Tekke Mahallesi, M.Altay'a ait

evin bahce kapisi giriginde top-
rak zemine yari-yarniya gomiilii
bir duromda bulunmugtur.

: Cok Cukurlu Tag Havan (Cev-

her zenginlegtirmede kultlanilan)
(Resim: 5; Sekil: 2).

: Ge¢ Roma (Kuvvetle muhtemel)
: Cevher zenginlestirmede kul-

tanilan cevher hazirlama aleti

: Uzunlugu, 57 cm

Eni, 32 em
Kalinlik, 15.5-13 cm

1 ~1.264 cm? (list yiizey)
: On yiiziinde 18, arka yiiziinde 4.
:10.5cm,4.5-4 cm

Kirma-ezme cukurlarinin derinligi :2.2-1.5 cm, 1-0.8 cm

Agirlig
Petrografik analizi
Kullanim Ozelligi

136 kg.
: Andezit
: Bakir cevherinin ergitmeye ha-

zirlandig: son evrede kullanilmigtir. Cevher hazirlamada orta kirmanin
en alt sty olan 2.1 cm ile ince kirmanin yapildif) ve cevherin tane bo-
yunun 0.5 cm'e getirildigi prosesin en son asamasinda iglev yapmustir.
Kirma-ezme gukurlari standart dl¢iilerde agiimamustir.

Benzer Buluntular: Glimiig beldesine ait bu materyal, bakir cevhe-
rinin ergitmeye hazir duruma getirildigi 4. buluntudur. Ilk buluntu Erbaa-
Ezebag Koyt bakir ciiruflan1 arasinda bulunmustur (Kaptan, 1986).
Ikinci buluntu ise Amasya-Merzifon, Bakircay Sakapinar: eski bakir cii-

(3)  Cok gukurhu tag havan, giiniimiizde Corum Miizesi Miidirlig¥ndedir.
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ruflan icinde ele gecmistir (Kaptan, 1990). Uciincii materyal Kaymakl
(Nevsehir) yeralts kenti 3. katda saptanmigtir (Kaptan-Yurttagiil, 1996).

Benzer drnekler arasinda Nigde-Camardi, Celaller Kdyii, Kestel (Sa-
rituzia) eski kalay madeni sahasinda ele gecen iki ¢ukurlu tag havanlar
siralayabiliriz (Kaptan, 1996). Ancak Kestel (Sarituzla) materyelleri,
bakir igin degil kasiterit (kalay oksit)'in 6giitiilmeye hazirlanmasinda
kullamylmigtir. Sozii edilen materyellerin bir kisou iki iglevli olup
- kirma-ezme ve Ofiitmede kullanilmugtir. Halbuki Giimiig beldesi ve
diger ii¢ bdlgede bulunan ¢ok cukurlu tag havanlar, bakir cevherinin cr-
gitilecek tane boyuna getirilmesinde kullanifmis ¢ok sayida kirma-ezme
cukurlar1 olan materyallerdir (Kaptan, 1996).

Kursun cevherinin iglendi8i Giimiig beldesi eski bir matalurjik mer-
kez olup burada ele gegen-gimdilik en eski buluntu-bakir cevheri igin
kullanilan ¢ok g¢ukurlu tag havandir. Halbuki burada bakir icin degil,
kurgun cevherinin matalurjiye hazirlanmasinda kullanilan cevher ha-
zirlama aletlerinin bulunmasi gerekirdi. Biiyiik bir olasibkla burada
Roma ya da Ge¢ Roma Dénemi'nde kurgun cevheri ile birlikte-gecici bir
siire-bakir cevheri de iglenmis olmalidir. Bakir cevherinin ise buraya ne-
reden getirilmis olabilecegi hususunda bir &n arastirma yapilmagtir. bu
nedenle yapilan aragtirmada, eski Giimiis beldesine getirilmesi muh-
temel bakir cevherinin Imirfer Koyii yoresinden saglanmig oldugu be-
lirlenmistir.

Imirler Koyii Bakir Zuhury

Imirler K8yii Giimiighacikdy'iin 5 km batisinda, Giimiig beldesinin
ise kug ueumu 6 km kuzeybatisindadir (Sekil: 1). Imirler Kéyii y6-
resinde 1976 yilinda yapilan caligmalarda cevherlesme alanlarnin Kar-
gindere (Karkindere) ile Tagiltag: Tepe mevkiinde oldugu saptanmigtir
(Sekil: 3). Ornegin Kargindere mevkiindeki bakir cevherlegsmesine ait
damarin yiizeyden itibaren izlenen konumunun 1.25 m uzunlugunde ve
3.5 m eninde oldugn belirtilmektedir (Bektag, 1976). Mineral top-
lulugunun ise malahit, azurit, kalkopirit, bornit, kalkosin ve kovelin ol-
dufu saptanmugtir. Ayrica yerel halk, zaman zaman, ilkel ySntemlerle
burada igletme yapmig ve dolayssiyle eski donemlere ait iz ve kalintilar
glinlimizde yok olmustur,

Bundan bdyle Giimiis beldesindeki Ge¢ Roma Donemi'ne ait cevher
zenginlegtirmede kullanilan rag havanin, ergitmeye hazirlandigt cevher,
biyiik bir olasilikla Imirler K&yii bakir zuhurundan sagiannmg olmahdir.
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Giimiig beldesinin eski Anadolu metalurjisine yonelik kapsamh bir
sekilde irdelenmesi gerekmcktedir. Burasi Anadolunun en 6nemli me-
talurjik birikimine sahip ornek bir yerdir. Buradaki metalurjik et-
kinliklerin M.O. 1. bin yili baslarimi kapsayacag! samlmaktadir. Ciinkii
Anadolu'da bilinen eski metalurjik merkezler-eski yeralti maden is-
letmeleri gibi-¢ok daha &nceki metalurjik etkinliklere ait kalintilar tis-
tiinde kurulmugtur. Bu nedenle Giimiig beldesinde gozlenen ¢ok biiyiik
metalurjik birikimlerin sadece Ge¢ Roma ve Osmanlt Imparatorlugu dé-
nemlerine ait kalintilar olmadig) goriigiindeyim.

Giimiig beldesindeki yaklagik 1.5 milyon tonluk maden ciirufu sa-
dece -metal kiilge elde etmek igin-yeniden ergitilecegi zamani bekleyen
bir milli servet degil, ayn1 zamanda tarihi bir kalittir, Ciinkii bu eski
cliruf birikimi, eski donemlere ait bir ¢ok buluntuyu da icinde ba-
rmdirmaktadir. Korunmasi gereken bu ciiruflar, giiniimiizde kdyler arasi
stabilize yol yapimuinda kullanilmaktadir. Giimiis beldesindeki bu ciiruf
birikimi, eski Anadclu metalurjisine ait daba bir ¢ok bilinmeyeni ay-
dmjatacak Gnemli bir merkezdir. Anlairmi yapilan tahribatin on-
lenebilmesi igin ivedi olarak korunmast gereken bir yerdir.
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1995 ARCHAEOMETALLURGICAL CAMPAIGN

AT ARSLLANTEPE
Alberto PALMIERI  *
Andreas HAUPTMANN
Karsiten HESS
Kemal SERTOK

Our research was focussed again on the early metallurgy in eastern
Anatolia, and it continued in three aspects that have characterized the
work so far carried out;

-archaeometallurgical surveys to deepen the informations of the nat-
ural sources for metal production in the area around Arslantepe

-chemical and mineralogical analyses in the laboratory of the ar-
cheometallurgical materials found in the excavation and of the ore found
during the surveys in order to enlarge our comparative database and to
better define the metallurgy at Arslantepe

-smelting experiments as a basis for a better understanding of ancient
smelting technologies and the behaviour of the various ores during the
smelting process.

The survey concentrated on the area of Zeytindag near the village of
Keban that is Jocated some 60 km northwest of Elazig. Previous in-
vestigations in the Keban area including also the Zeytindag have been
carried out before (Seeliger et al, 1985, Wagner et al. 1989), but ques-

(*) Alberto PALMIERI, Consiglio Nazionzale delle Ricerche, Roma, ITALYA
Andreas HAUPTMANN, DMT-Deutsches Bergbau-Museum, Institut fiir Archiometallurg-
ie, Bochum, ALMANYA '

Karsten HESS, DMT-Deutsches Bergbau-Museum, Institut flir Archiiometallurgie, Bochum,
ALMANYA

Kemal SERTOK , Arkeclog, Guziantep Arkeoloji Miizesi Mtidirligii, GAZIANTEP
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tions remained open as to the kind of ores mined in this polymetallic ore
deposit. More detailed investigations are also needed to date the periods
of exploitation by means of archaeological finds both from the surface
and inside the galleries.

The lithologic units of Zeytindag arc serizite-chlorite-schist and mar-
ble. The marble is intercalated into the mica schist and forms the top of
Zeytindag. An adjoining plutonic unit of syenite lies to the south of the
marble and mica schist. The carbonate rock of Zeytindag is heavily karst-
ified, and the mineralizations are bound to the karstic caves, i.e. they oc-
cur as mostly soft fillings of tha natural openings. This type of ore de-
posit seem to have been underestimated in prehistoric mining. This is
mainly caused by a much better knowledge of sulfidic ore deposits that
often have a larger extent than karstic mineralizations. Hence, these ore
deposits are of greater interest for modern economic purposes. The gen-
eral idea so far was that ancient mining was concentrated to the (upper
part) of sulfidic ore veins (e.g. Hauptmann & Weisgerber 1985). Evolu-
tion models of metal technology were proposed starting with an exploita-
tion of the gossans at the surface (Strahm 1994) which later reached
deeper levels. After a zone with ores rich in copper, and in other (noble)
elements has been mined, the primary sulfidic ore body has been
reached. The technology developed parallels the changing composition of
ares starting with the wse of native copper, smelting of oxidic ores to
more complicated processes including roasting and smelting of sulfidic
ores. In a few cases, mining activities have been found in sedimentary
ore deposits such as the Wadi Araba (Condrad & Rothenberg 1980;
Hauptmann et al. 1992). Due to the materials available in ancient times to
manufacture mining tools, the activities were believed to have been con-
centrated exclusively to minerals and ores embedded in soft rocks. In re-
gions covered with limestone and other carbonatic rocks, like Anatolia,
the Aegean, and the Balkan peninsula as well, these ore bodies were em-
bedded in karstic caves, Next to the carly gold and silver mines at Siph-
nos and at Thasos, and the carly copper mine of Rudna Glava, and many
others (Weisgerber & Pernicka 1995), examples for carstic ore deposits
are the Zeytindag and the Cafana mine near Malatya. Due to the nature of
these deposits, the above mentioned evolution model is no more true.
Generally, the mineralizations contain oxidized ores, and existence of
sulfides is subordinated.

This is also truc for Zeytindag. The ore body contains iron oxides
such es magnetite, hematite and mainly limonite. To a lesser extent, sul-
fides are visible inside the karst cavities. The hillside of the Zeytinda3
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shows more than 40 ancient galleries and “"shafts”, mostly of irregular
shape. They are spread all over the top of the mountain in the carbonate
formation. They are easily visible as there are big waste dumps of iron
oxides in front of each adit. In several cases, pieces of copper arsenates
were found. The fact that the heaps consist of iron ore suggest that this
ore was not of interest to the ancient miners. There is, in fact no evidence
of iron orc mining in the Keban area either in ancient times or more re-
cently when lead and zinc in particular were extracted. The ancient shafts
and galleries are orientated along the karstification and are connected
with each other in the underground. Three periods of mining activities
were distinguished: '

a) The oldest mining activities seem to be prehistoric. They are char-
acterized by small cavities extending from the roads in the "soft rock",
showing that the miners more or less followed the ore fillings in the
karst; we found signs of hammerstones and other primitive tools on the
walls. :

b) The next step of mining activity is represented by chiselmarks
made with a hammer and chisel. The galleries from this period, unlike
the older ones which were restricted to the karstic caves, were extended
into thc massive rock.

c) The most recent mining period dates from modern times as is
demonstrated by drilled holes used for blasting. These traces are only
present in the upper parts of the galleries.

Scattered around the ancient adits were two types of mining tools. |
Water worn pebbles of andesitic rocks were the most numerous. In a few
hours we found about 50 specimens of these tools, sometimes with the
typical shape of grooved hammerstones well known from prehistoric
mining sites. The tools do not originate from the geological strata of the
Zeytindag. We conclude, therefore, that they were intentionally carried
from other localities to be utilized as suitable hammerstones to mine the
ores. The other important element for prehistoric ore dressing activity is
the mortar; we found many specimens in this area, wsually lying near
heaps of ore next to the adits. The fact that the tools found around Zey-
tindag could be used for mining as well as dressing the ores, supports the
hypothesis that gold was mined there. Similar stone mortars, pestles and
hammerstones have been documented in Pharaonic Egypt, in Nubia and
in Eritrea.
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23 ore samples were collected in order to establish which metal the
ancient miners wanted to extract. Different kinds of material were taken
to see where the gold was located. Samples were taken inside the galler-
ies while pasty sandy material and solid iron ore werc taken out of the
old mining cavities. On the surfacc, samples were collected from the
waste heaps and solid rocks. The samples have first been analyzed by X-
Ray diffraction to determine the mineralogical phase content. The XRD
analyses show roughly three groups of "ore composition™:

Group I' Goethite is the dominating phase together with calcite, he-
matite, jarosite, quartz, and some micas.

Group I Calcite or quartz dominate with goethlte and jarosite
present to a lesser degree.

Group ITI: A mixturc of different minerals such as calcite, jarosite,
goethite and arsenic containing phases such as iron-and zinc-arsenates:
scorodite (FeAsQ4*2H70), paradamite (Zny(AsO4)OH) etc.

For chemical analyses, the samples have been analyzed in different
laboratories (CNR Rome, Institute of Archaeometallurgy, Bochum, and
Institute of Mineralogy, University of Frankfurt), and by different meth-
ods (JCP-OES, ICP-Mass-Spectrometry, AAS) to crosscheck the results
especially what concerns the gold contents. We measured in some sam-
ples Au up to 200 ppm by ICP-OES. Group one with goethite dominating
contains the samples with the highest gold content, and also the XRD
analyscs points to goethite as the carrier of gold. Group two represents
the samples with the lowest gold content and the samples of group three
show varying gold concentrations but the highest amount of arsenic.
However, by AAS and by ICP-Mass. Gold was only detectable in the
range of 10-100 ppb which is a factor of 2000 less! Arsenic reaches up to
10 %, and lead ts just a few percent below this level. Silver is very low
on average with a maximum content of 130 ppm. The iron contcent varies
from 20 to 60% which in iron oxide means 21 to 77%, this being the jarg-
est part of the entire sample. Thasos and Siphnos, two ancient gold min-
ing districts in Greece with similar iron ores containing gold, show differ-
ent concentrations depending on the provenance of the samples ranging
from a few ppm to 900 ppm (Vavelidis et al. 1985, Vavelidis et al. 1988).

At this stage of the investigation we would suggest that this mine
was probably mined for gold, but more analytical work is needed to
prove higher Au-contents in the rocks and to evidence the preliminary
impression of the field work that gold was exploited at the Zeytindag.
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In the Malatya-Elazig area, the earliest example found of a gold ob-
ject comes from the temple of periods VI A at Arslantepe. This object,
which consists of a plain disc 1 cm in diameter with a hole through it, at-
tests to both the presence and rarity of this metal at the end of the IV mil-
lennjum.

Another aim of our research was to extend the analysis of the ore and
metal objects found in the excavation at Arslantepe. 23 analyses on new
samples were carried out. The most common ores are again those rich in
As, Ni, Sb and Pb. Some samples from period VI B2 of metal pieces
from crucibles have a high iron content but no arsenic. These analyses
confirm the sequence in which a change in the us¢ of raw materials, con-
sisting of abandonment of mixed ores, occurs in period VI B2.

Among the metals investigated, the use of the Cu-As-Ni alloy again
predominates and confirms the pattern of different metals used in differ-
ent epoches as demonstarted before (Paimieri et al. 1996): the Cu-As and
Cu-As-Ni alloys, with and without antimony predominate in the earliest
metallurgical phases at Arslantepe; the Cu-Sn alloy appears in the Early
Bronze Age I, becoming increasingly important in the Early Bronze III
and Middie Bronze Age without, however, completely replacing the Cu-
As alloy. At Arslantepe there is evidence of intense metallurgical activ-
ities over a period of about 2000 years. The finds of very few slags, and
of numerous crucible fragments are in contrast to the findings of larger
smelting/production sites where metal was produced in furnaces. The
finds from Arslantepe indicate that metallurgical processes were carried
out in small scale operations, and at least for the earlier phases a smelting
of ores is proved next to a further treatment of metal like casting.

“In order to obtain more information on crucible smelting of ores we
carricd out some experiments to simulate the prehistoric evidence of met-
al production.

We used two different kinds of crucibles, one for smelting and the
other type for melting. The smelting crucibles were 15 cm in diameter
and 10 e¢m high and were made of dried but not fired organic tempered
clay,. The melting crucibles were made according to models from Bronze
Age findings from Arslantepe. These were flat, oval 8 to 12 cm in di-
ameter and made with the same material as the smelting crucible. For the
air-supply we used blowpipes made of local reed 1-1,3 cm in diameter
and 1-1,2 m long. They were cleaned inside in order to facilitate a good
stream of air, At the distal tip every blowpipe was covered with a tuyere
made of organic tempered clay. Again, the clay was dried, but not fired.
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During the smelting and melting process most of the tubes broke. We
therefore had to prepare 2-3 blowpipes for each person. The experiments
were carried out in a small niche or hearth with open front linings which
was filled with a bed of glowing charcoa! 15 cm high. For the smelting
we used a very pure carbonate copper ore; malachite with a small amount
of linarite (CuPb[SO4(OH)|) and chalcantite (CuSO4*5H20). The cop-
per content of this ore was 46%.

To determine the temperatore during the smelting/melting processes,
we used a NiCr/Ni-thermocouple suitable for temperatures up to 1200°C.
The thermocouple was connected with a digital voltmeter for the direct
reading of the temperature. The charcoal bed was preheated up to 700°C.
The crucible was filled with some of the glowing charcoal and was then
placed in the charcoal bed. Five to six people had to blew with a blow-
pipe throughout the experiment, focussing on one spot above the cru-
cible. After some minutes the crushed ore (max. 6 mm in diameter) was
charged on top of the charcoal. The temperature rose ta 1300°C at the top
of the crucible. After ten minutes the temperature inside the crucible was
nearly 1100°C. The experiment lasted 45 minutes. During this time the
ternperature was kept constant by 5-6 persons blowing through the blow-

pipes.

From this first step we obtained some droplets a few mm in size con-
sisting of copper metal and cuprite mixed with the charcoal. The pre-
vailing material was a mixture of copper reduced in the solid state, and
liquid copper as well. The copper resulting from the solid state reduction
preserved the texture of the original ore. This shows that smelting of mal-
achite to copper metal can be achieved by using readily available materi-
_ als, and a smelting process in crucibles. The temperature reached by
blowpipes is sufficiently high to produce at least a part of thc charged
material to liquid copper, and the redox-conditions are suitable to get the
ore reduced. It is interesting to note that the damage to the crucible after
the experiment was limited and that the smelting process left no signs on
the hearth of what materials had been used.

For melting the primarily smelted copper prills we took some small-
er crucibles. The copper was separated from the oxidic phases by care-
fully crushing. In a second step, the crucible was filled with these small
scaled metal droplets and pieces. The melting process was repeated in the
same way for 20 minutes. The refilling of charcoal was done very care-
fully to avotd a rapid decrease in the temperature. The result was a cop-
per of higher density but it was impossible to melt the whole portion of
copper and casting was not possible either.
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It is worth noting that no slag was produced except for some crusts
formed at the tuyeres of the blowpipes. These experiments prove that it is
possible to reduce a rich carbonate ore to copper metal with very simple
means that certainty existed in prehistoric times. By contrast it was obvi-
ous again, that a satisfying reconstruction even of the most simple metal-
lurgical processes applied in the 4th millennium including all details
known so far needs further work.
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HITIT DONEMI'NE AIT BAZI SERAMIK
PARCALARI UZERINDE YAPILAN BIR CALISMA

Sahinde DEMIRCI*
Esen ERTEM

Hitit imparatorluk Cagi'na ait giindelik kullanimda yer alan sirsiz se-
ramikler iizerine yapilan Gordion/Yassihoyiik caligmalars (Henrickson,
1994) ve pekcok gorsel, tipolojikistilistik arastirmalann yapildigy bi-
linmektedir (Ozgiig, 1978; 1982; 1986; 1988). Bu dénem M.Q. 1660-
147(/1460 yillar1 arasina denk diigmektedir (Darga, 1992),

Kalite agisindan ¢esitlilik gdsteren Hitit seramikleri, yapilan ca-
ligma ve yayinlarda genellikle incelikli, 6zenli yapilmig Grnekleriyle
kargimiza ¢ikmaktadir. Ancak Hitit ¢émleklerinin cogunlugunun sirsiz,
standart bigimli, siislemesiz ve geligigiizel, yiizeysel (cursory) diizeltmeli
giindelik kullamim seramikleri olduklarini unutmamak gerekir (Hearick-
son, 1995). Bu tiir, sanatsal vasiflann az oldugu siradan keramik &r-
neklerinin deneysel aragtirmalar acisindan avantajlari s6z konusudur.
Oncelikle, ince kesit analizi gibi rnek hazirlamanin parga alarak kabin
biitiiniinlin  bozulmasini gerektirdigi hallerde topluluk (asamblaj) ige-
risinden tipik ornek olusturan ve ¢okga bulunan parcalardan drnek edin-
mek miimkiindiir (Stoltman, 1991). Materyal kiiltiirii agisindan bu tip
seramiklerin, donemin seramik organizasyonu ve 1si teknolojisini ortaya
koyma ve degerlendirmede kugkusuz énemli bir yeri olmalidir. Bir bas-
ka ydnden bakildiginda, sirsiz -giindelik kullanim ¢Smieklcrinin bulunan
kiriklan, biitiinfeme olasiliklarmi ¢okc¢a igerdiginden analiz igin ¢rnek
bulmak gii¢ goriilebilir. Ancak Gzenli bir se¢im sonucu hem topluluk ige-
risinde bir grubu ifade edebilen, hem de gbzden c¢ikarlabilen parcalar
bulmak daha kolay olmaktadir (Stoltman, 1991).

(*) Dog.Dr.Sahinde DEMIRCI, Kimya Boltmii, Orta Doguo Teknik Universitesi, ANKARA
ESISIHKERTEM, B.Sc.. Arkeometri Ana Bilim Dali, Orta Dogu Tekntk Universitesi,
RA
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Kizilirmak'in dogusunda yer alan bazi Hitit yerleg;kclerl icin Hitit
Imparatortuk Doneml ne ait seramik iiretim teknolojisi lizerine bir pilot
caligma yapHlmasinin gerekliligi diigiinitlerek bu ¢aligma baglatilmigtar.

MATERYAL VE YONTEM

Caligmaya baglarken, Kizilirmak Havzasi ve Kuzey Kapadokya'y
da icine alan bir bolgede halen yiiriitiilen, bitmig kazilar ve yiizey aras-
tirmalart gdzoniine alinalarak dort Hitit yerlcskesi secilmistir. Bunlar:
Hattuga - Biiyiikkaya/Bogazkdy (Corum); Alacahdyiik (Corum) (Hattu-
sa'nin 16 km kuzeyinde); Sapinuva-Ortakdy (Corum)(Hattusa'nin 55 km
kuzeydogusunda) (0.5 K.A K.,1996);Zippalanda-Kusakli Hoyiik(Yoz-
gat) (Hattuga'min 50 km giineydogusunda)(Gurney, 1995).

Caligma, her sit alanindan yaklagik 10'ar adet olmak iizere 40 se-
ramik drnegiyle baglatildi,

Alman ornekler tipolojik benzerliklerine gore gruplandirildi. Genig
dudakl, sirsiz yayvan ¢dmlek agiz parcalart 1. grup, ince dudakli, sirsiz
¢omiek agiz parcalan 2. grup ve diger dip pargalar, kalin dudakli ¢om-
lek agiz pargalar1 gibi bicimler 3. ve 4. grup olarak ayrildr (Sekil: 1-4).
Ancak Kugakli Hoyiik 6rnekleri, hdyiigiin ovayla birlestiZi yerdek: ta-
bakadan ayni seviyedeki katmandan olan ve yiizey aragtirmasi sirasinda
toplanan orneklerden scgilerek clde edildi (Geoffrey Summers, 1996,
sahsi goriigme) (Miiller-Karpe, 1988; Table 14, 27-31, 35-38,42, 50).

Calisilacak 6rneklerin Once fotograflart ¢ekilip profil ¢izimleri ya-
pild1 ve renkleri belirlendi (Munsell, 1957). Bu caligma déneminde bi-
tirilen sekiz Ornekle ilgili renk dederleri Cizelge 1'de verilmigtir. In-
celemede orneklerin mineral yapisi ve tekstiiriiniin belirlenmesi i¢in X-
1ins toz difraksiyon analizi (XRD) ve ince kesit analizi yontemleri uy-
gulandi. Ince Kesit analizi i¢in ¢comlek ¢rneklerinden 1-2 em?® ‘liik parcalar
kesilerek, ozel bir agag polyesteriyle vakumlu ortamda kiibik ornekler
hazitandi. Ozel polyester, (Eskim polyester) hizlandiric1 ve sertlegtirici
katkilar katilarak ti¢lii set halinde hazirlandi. Sonucta, malzeme kayb ol-
madan 30 w'luk ince kesitler elde edildi (Rice, 1987). Ince kesitlerin in-
celecnmesinde Niken Labophot-Pol marka optik mikroskop kullamiidi ve
mineral tespiti yapilip fotograflarin ¢ekimi gergeklestirildi (Kerr, 1977).
Ayrica, matriks iginde yer alan taneciklerin btiyiikliik sinirlary belirlendi
(Cizelge: 1).

Ince kesit analizi igin, drnegin kesilmesinden sonra geriye kalan par-
¢anin i¢ kismindan kazildr ve bu toz agat havanda ogiitiilerek yaklagik
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300 mesh (mes) biiyiikliigiinde ornek clde edildi. XRD analizi bu or-
neklerle yapildi. Analizden 6nce yilizeyde tutulmus (adsorblanmig)
suyun uzaklagtirilmasi icin etlivde 105¢C'de 1sititdi. Analiz, Phillips
1970 Difraktometresi ve CoKoa FeKo X-1smlart kullanilarak yapildi.
Spektrumlardan, keramik parcalarn icerdigi mineraller ve bazi kil mi-
neralleri belirlendi (Sekil: 5, 6, 7) (Black et.al., 1965; Brindley ve Brown,
1980).

Ayrica, keramik Orneklerinin fizisel Gzelliklerinden olan su emme
kapasitesi, gbzeneklilik ve yogunluk degerleri bulundu. Her ¢tmlek par-
¢asy icin 2'ger ornek almarak (= 1-2 cm?'liik) bunlarin kuru, suya doy-
‘mug (vakumlu ortamda gerceklestirildi) ve Argimed agirhklarr (su
icinde) elde edildi. Kullanilan formiiller agagida verilmistir:

% Su Emme Kapasitesi= [(Mopmus My )/ My ] x 100
YoGozeneklilik= {(M opmusMuun( Mign- Mrgimea) | X 100
Yogunluk= [M/{ Myogniie-Morsimes)] x 100

M= Kuru agirlik (gr) M, gineq= Sudaki agrlik (gr)
Miopmy= Vakumda suya doymusg aglrhk' (gr)

Gozeneklilik, seramik yapidaki gozeneklerin toplam hacminin go-
riiniir hacme oramidir. Cizelge 1'de su emme kapasitesi ve gozeneklilik
degerleri yiizde olarak, yogunluk ise g/cm? geklinde verilmigtir.

SONUCLAR VE TARTISMA

Cizelge 1'de gorilldiigii gibi dort ayn sit alanindan clde edilen Gr-
nekler benzer renk grubuna girmektedir. Gozeneklilik oranlan %27-%33
arasindadir, Sirsiz olan bu ornekler terra-cotta grubuna girmektedir. Bi-
lindigi gibi terra-cotta, gozenekli, kaba taneli, sirsiz ve genelde kirmizi
pisirimli veya diigllk sicaklikta (900°C veya daha diigiik) firmlanmig
keramiklerdir (Rice, 1987).

XRD verilerinde ilk dikkat ¢ceken mineral hematit, yani Fe,O; mi-
neralidir. Caligilan 6rneklerden, KI/ 1 diginda (Sekil: 3) biitiin diger &r-
neklerde hematit mineraline rastlandi (Sekil: 8). Hematit, pisirimmin ok-
sidasyon ortarninda gerceklestigini gostermektedir (Cizelge: 2).

XRD ve ince kesit analizlerinde hematit diginda belirlenen mine-
raller kuvartz, feldspar ve kalsittir. Ayrica diger karbonat mineralleri,

67



mika tiirii mineraller, kaya pargalart, opak mineraller de gdzlendi (Ci-
zelge: 2).

Kalsit minerali, 6rnegin toprak altinda kaldig: siirede, yeralti su-
larimin tagimasi sonucu bazi gdzeneklerin gcevresini kaplamasi ve ¢ogu
zaman gozenedi doldurmas: seklinde goriilebilmektedir. Bazi Or-
neklerde, Srnegin Al/ 1'de bu durum gozlenmistir (Sekil: 9).

Daha &nceki ¢aligmalar gostermigtir ki, 850-950°C arasi bir si-
cakhikta kalsiyum karbonat (CaCQs} bozunarak kalsiyum (CaO) ver-
mekte ve ortamdaki killerle birlegerek wollastonit, diopsit ve gehlenit
gibi mineraller olugturmaktadir (Rice, 1987). Bunlarin bulunmas pisme
sicaklig1 icin bir indikatdr olarak kabul edilebilir. Orneklerin birinde,
(K[/l), yitksek sicaklik minerallerinden olan wollastonit behrlenmlgtlr
(Sekil: 6).
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| FIZIKSEL OZELLIKLERL
[ORNEK NG, __|MUNSELL RENKE KOBU SUEMME KAPASTTESI (%} GOZENEELILIE (%) YOGUNLUK (2/ em3) TANECIK BUYUKLUGU
AL L IS KISIM: 34 7.5 YR 14.75 278 1.89[0.08- 1.4 mm.
(COKEn) TAM GKSHD.6/4 7.5 YR

KISMI OESID.:6/0 7.5 YR .
EV1 [EESTR 8% 2805 43,15 1.54[0.04- | rum.
| (FEK=)
(RBE2 EDE 7.5VR- 64 16.65 2946 L.8E[0.04 1.2 mm
om) DIS KISIM: 776 7.5 YR 2225 36.7¢ 1.65[0.04 1.2
. - 3 . E o+ MU

(COEa) [TAM ORSID.; 676 2.5 YR - =

KISML QKSID.: §/6 5 YR
ATT 3 ¢ HISRM: 17.93 32.58 1.8210.04- 0.8 moo
(COE®) JHUE 75 YR- 614 -

KIRMIZY BOYA:

HUE 2. 5YR- 578
K03 TIUE 5YR- 6/6 18.42] 327 1.78/0.02- 0.3 mm.
| (FEKE) :
BEIK 3 HUE 5YR- 7/6 18,19 32.87 1.810.04 1 mm.
| (FEK=)
OIL2 HUE 7.5 YR- T4 18.7 33 1.770.04- 0.8 mm
(COKa)

Cizelge I: Dort sit alanmdan alinan sekiz adet keramik Srnefine ait renk kodlar1, taneciklerin biiviklik simri, su emne kapasitest,
gozeneklilik ve yogunluk degerleri



Cizelge 2: ince kesit ve X-1gm toz difraksiyon analizleriyle helirlenen mineraller

ORNEK NO. INCE KESIT ANALIZE [X- ISINI TOZ DIFRAKSIYON
AV 1 KUARTZ EUARTZ, KRISTABOLIT
(CORKa) FELDSFAR ALBIT
EKAYACPARCALARI MUSCOVITE
KIRMIZI DEMIR OKSIT HEMATIT
KALSIT
KI/i KUARTZ KUARTZ KRISTABOLIT
(FEKa) FELDSPAR PLACIYOKLAS FELDSPAR
KALSIT PIROKSEN
PARAGONIT
SEPIOLYT
OLIVIN
KALSIT
BhI2 KUARTZ TANECIKI PRI KUARTZ, XRISTAROLIT(LOW)
(FEKa) AGREGA MINERAIIER, FELDSPAR, FILYPS{T
HEMATIT PIROKSEN
KALSIT PARAGONTT
HEMATIT,GOTIT
KALSITRODOKROZIT
Olf 1 KUARTZ KUARTZIOW
COKn) TNCE MIEA KRISTALLERT _|ANORTIT FELDSPAR
[ MIKRITIK KALSIT SERPENTIN
HEMATIT
KLINTONIT (MIKA GRUBU)
KALSTT,DIKTT
AT/ 3 KUARTZ KUARTZ, KRISTABOLIT (LOW)
(COKa) KAYAC PARCALARI E-~ FRLDSPAR PIROKSEN
HEMATIT HEMATIT
RALSIT BIOTIT, VERMIKULIT
AGREGA MINFRALLER KALSTT
KIS RUARTZ KRISTALLERI RUARTZ (LOW)
|((FEKx) AGREGA MINERALLFR PLACIYOKLAS FELDSPAR
PIROESEN PIROKSEN
HEMATIT PARAGONTT
EALSIT HEMATIT
KALSIT
\BBIV 3 KUARTZ KUARTZLOW
(FEKz) PLACIOKLAS PLACIOKLAS FELDSPAR
PIROKSEN PIROKSEN
SERPENTIN GRUBU SERPENTIN
SIYAH OPAK MINERALLER |[PARAGONIT
HEMATIT HEMATIT
XALSIT KALSIT RODORROZIT
Ol 2 KUARTZ KUARTZ KRISTABOLIT,LOW -
(CoKa) SERPENTIN PLACIOKLAS FELDSPAR
HEMATIT SERPENTIN
EALSIT PARAGONIT
HEMATIT
KALSIT
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$ekil 2: Hattuga-Biiyiikkaya/Bogazkiy L1, gruba ait ince dudakl iig keramik Grnegi
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KUSAKLI

Sekil 3: Kugakl Héyiik/Zippalanda 1. gruba ait kalin dudakh ii¢ keramik.trnegi

ORTAKOY

[ Zaprarn]

Sekil 4: Ortakiy-Sapinuva 1. gruba ait kalin dudakl iki keramik drnegi
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Sekil 5: Alacahiyik, AI/1, érnefiinin CoKa X-ism toz difraksiyon spckirumu (dikine
ekscen yiizde intensiteyl vermektedir)
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Sckil 6: Kugakh Hoyiik-Zippalanda, KI/1, irneginin FeKa X-15muu toz difraksiyon spekt-
rumau {dikine eksen yiizde intensiteyi vermektedir)
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Sekil 7: Kogakh KSylik-Zippalanda, KII/3, $rneginin FeKaX-igim toz difraksiyon spektrumu {dikine eksen yiizde intensi-
teyi vermektedir)



Sekil 8: Alacahdyiik AI/3 drneginin fotomikrografi (XI0). Hematit minerali gisteril-

A e -7 ) o ] . o ‘- o
-y, . . E ST, - .*p L T ) 3

- W

Sekil 9: Alacahoyiik AI/1 6rneginin fotomikrografi (X2.5). Kalsit, kuvartz ve hematit
mincralleri gosterilmistir
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EFES’TE ARTEMISION ILE CORESUS KAPISI
ARASINDA ESKI KIYI CIZGISI UZERINE
PALEOCOGRAFYA ARASTIRMALARI

[lhan KAYAN*

Efes antik kenti sadece kiiltiir ve sanat tarihi bakimindan ¢ok degerli
ve gorkemli arkeolojik kalmtilariyla degil, bulundugu cevrenin je-
omorfolojik degismeleri ve bunun kent iizerine olan onemli etkileriyle de
linliidiir. Ornegin Efes kentinin ilk akla gelen Ozelliklerinden biri, onun
aliivyonlarla dolarak kullamlamaz duruma gelen limanidir. Bu olay hizii
Jjeomorfolojik ¢evresel degismelerin ve bunun etkilerinin ilk akla gelen
orneklerinden biridir.

Kiiciik Menderes delta ovasinda degigen kiys cizgisi ile ilgili de-
gerlendirmelere gegmeden &nce, burada kiyr ¢izgisinin degl§mesme
neden olan faktorier ve bunlarla ilgili ozellikler iizerinde kisaca du-
rulmast yararl olacaktir.

Kii¢iik Menderes, bilindigi gibi Bati Anadolu’nun biiyiik akar-
sularindan biridir, Genis vadisi Bati Anadolu’nun temelini olugturan
Menderes masifi lizerinde gekillenmigtir (Sekil: 1). Bu masif ¢ok eski je-
olojik ¢aglarda kristallegmisg, daha yakin jeolojik ¢aglarda ise bati-dogu
dogruitulu kirklarla parcalanmugtir. Kii¢iik Menderes boyle kiriklar ara-
sinda ¢okiintii ile olusan uzun bir cukurluk igine yerlesmis ve burayi
cevresindeki yiiksek alanjardan kollariyla tasidigar aliivyonlarla dol-
durarak genig ovalar meydana getirmistir. Buna gore Kiigiik Menderes
vadisi akarsu agindirmasiyla degil, yapisal bir ¢ukurlugun aliivyoniarla
dolmasiyla sekillenmigtir.

(*}  Prof.Dr.llhan KAYAN, Fge Universitesi Edebiyat Fakiiltesi Fiziki Cografya Anabilim Dal
35100 Bornova- iZMIR
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Kiictik Menderes Vadisi, yine jeolojik yapis:i ile ilgili olarak bir-
birinden bir bogazla ayrilmig iki boliimden olugmaktadir. Bunlardan i¢
boliim Menderes masifinin kristalli taglardan (gnays, mikagist, mermer)
olugan ¢ekirdek kiitlesi lizerinde bulunur. Burada biitiiniine ic ova di-
yebileceZimiz, birbirinin devamu geklinde uzanan Torbali-Tire-Bayindir-
Odemig ovalar1 bulunur. Dig b6liimde ise Selguk-Efes tagkin-delta
ovas) bulunur. Ege Denizi'ne agilan bu dig ova Menderes masifini ¢ev-
relcyen daha az “kristalize olmusg Ortii yapitlar iizerinde gekillenmigtir.
Bu iki bolim Belevi Bogaz: ile birbirine baglanir (Sekil: 1).

Belevi Bogazi, asil konumuzu olusturan dig ovadaki aliivyonlarin
niteligi lizerinde etkili olmugtur. /¢ ova ¢ok genig ve derin bir dep-
resyonda geligtigi icin, Kii¢iik Menderes Irmagi aliivyonlarinin biiyiik
bir boliimiini burada birakmugtir. Béylece dis ovaya ulagan ve deltay.
sckillendiren aliivyonlar miktar bakimindan daha az olmustur. Ayrica
bogaz gecerek dig ovaya ulagabilen aliivyonlarin tane boyu bakimundan
da dal'éla ince unsurlardan, ince kum ve siltlerden olugtugu dikkati ¢ek-
mektedir.

Dis ovada aliivyon 6zelligini etkileyen bir fakttér de burayr cev-
releyen yitksek rolyefin genellikle karbonatlt kayalardan, kalker ve mer-
merlerden olugmug bulunmasidir, Bu tiir kayalar catlakli yapilari ne-
deniyle suyu ¢ok sizdirirlar. Boylece yiizeysel akig az olur. Ayrica bu
kayalarda aginma daha ¢ok erime yoluyla meydana geldigi i¢in dereler
az aliivyon tagir ve ovada birikme de az olur. Dig ovanin (Sel¢uk-Efes
Ovas1) kuzey ve giiney kenarlarinda g6l ve batakliklarin (kuzeyde Catal
ve Gebekirse golleri, Alaman bataklig; giineyde antik Efes Limani'nin
bugiinkii yeri) bulunmasinda, gerideki yiiksek yamaglardan buralari dol-
durmaya yetecek kadar aliivyon getirilmemis olmasinin énemli pay: var-
dir (Sekil: 2).

Bunlardan bagka i¢ ve dis ovalarda farkli jeomorfolojik siirecler et-
kili olmugtur. I¢ ovada aliivyal sekillenme sadece akarsularin ctkisi al-
tinda siircrken, dis ovada buna denizin etkileri de katilmigtir. Boylece
dig ovaya gelen alitvyonlar bir donemde dalgalarla yeniden iglenerek
farkli kiyr ortamlarinda birikmigtir.

Deniz seviyesi degismeleri de dig ovann sekillenmesini etkileyen
dénemli faktdrlerden biridir. Akarsularin tagidigi aliivyonlarm kiyr ge-
risinde birikerek delta ovalarini meydana getirmesi deniz seviyesinin
kontrolii altinda gelisen bir olugumdur.
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Delta Ovasinda Holosen Stratigrafisi

Kii¢iik Menderes delta ovasi (Selgcuk-Efes ovasi) yukarida belirtilen
yapisal ve jeomorfolojk 6zelliklere ve etkilere uygun bir gelisme gos-
termistir. 1989 yilindan beri meslektaslarimiz Prof. Dr. J. C. Kraft ve
Prof. Dr. H. Briickner ile birlikte yaptifimiz sondajlarin (Sekil: 2) so-
nuglaria gore ovanin bugiinkii seklini almak iizere gegirdigi gelismeyi]
ii¢ farkli donemde degerlendirmek miimkiindiir. Bunlar Holosen'de (son
15.000 yilda) meydana gelen deniz seviyesi degigmelerine ve bunun
kontrolii altinda gelisen aliivyon birikimindeki farkliliklara gére ay-
riimaktadir.

1. Son buzul devrinde bugiinkiinden 100 m kadar al¢akta olan deniz,
daha sonra Erken Holosen’'de hizla yiikselerek Selguk-Efes gukurlufuna
sokulmug, bugiinkii ova yiizeyinden 20-30 m kadar derindeki bir yiizeyi
kaplayarak Belevi Bogaz i¢lerine kadar ilerlemigtir. Kiigtik Menderes'in
bu donemde getirdigi aliivyonlar, deniz dalgalarimin fazla etkili olmadig:
bu sig, dar ve uzun korfezin tabaminda dcnizel ¢amurlar olarak bi-
rikmisgtir.

2. Orta Holosen’de, yan giintimiizden 6000 y1l kadar dnce deniz bu-
giinkii seviyesine ulagmg ve yiikselmesi sona ermistir (Kayan 1988,
1991). Bu durumda Kiigiik Menderes'in getirdifi aliivyonlar kirfezi daha
hzli doldurmaya baglamyg, delta ovasi denize dogru hizla ilerlemigtir.
Bu, denizel sartlardan karasal sartlara gegis doncmidir. Bu sirada farkls
sedimanlarin biriktigi farkli ortamlar sekillenmistir (kiy: batakliklar,
azmaklar, ss¥ kiy1 6nii taban gekilleri gibi). Genel bilgilerimize gore Ege
kiyilarinda bu dénemde bircok yerde lagiinler olusmaya baslamgtir.
Bu 31§ su alanlar1 o ¢aglarda buralarda yagayan insanlar icin kolay besin
(0zellikle balik ve kabukliu deniz iiriinleri ve bunlarla ilgili olarak sulak
alan av hayvanlan) saglama yerleri olmugtur. Bu nedenle lagiinler ge-
risinde veya cevresinde yeni karalagan alanlar Neolitik-Bronz ¢aglar bo-
yunca Snemli yerlesme yerleri olarak dikkati ¢eker (Kayan 1996). Bu du-
rumda ecski kiyr ¢izgisinin yerinin  ve defisen kiyi boyunca
jeomorfolojik ozelliklerin belirlenmesi arkeolojik bakimdan biiyiik 6nem
tagtmaktadir. Deniz seviyesinin en yiiksek oldugu ve denizin igerilere en
¢ok sokuldugu giiniimiizden 6000 yil kadar &nceki donemlere ait yer-
lesme yerlerinin bu eski kiyi seridi tizerinde ve gerisinde aranmas: ge-
rekir.

Buna gore Selguk-Efes ovasindaki en eski yerlesme yerleri ovanin

dogusundaki eteklerde (Srnegin Selguk kuzeyi) bulunabilir. Ancak bu-
ralarda bugtinkii ova yiizeyinin 6000 yil dnceki yiizey olmadigi unu-
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tulmamalidir. Ciinkii o yiizey aliivyonlarin altinda, muhtemelen bugtinkii
deniz seviyesine yakin bir derinliktedir. Bu da burada ortalama bir de-
gerle bugiinkii yiizeyden 5-10 m kadar agagidadir.

Burada dikkati ¢eken bagka bir husus, sondaj verilerine gére, bu-
giinkii ovanin i¢ kesimlerinde delta kiyilart igin tipik olan kiy! kordonu
ve lagiin sedimanlarina pek rastlanmamasidir. Bununla birlikte, denizel
sedimanlardan karasal sedimanlara (tagkinlarla yayilan aliivyonlara) ge-
¢igte her yerde birkag metre kalinlikta bataklik ortamlara ait sedimanlar
bulunmaktadir. Bu bize eski kérfez i¢inde dalga enerjisinin diigiik oi-
dugunu gbstermektedir. Boyle bir sulak kiyr ortami, tipik lagiinler bu-
lunmasa bile, deniz iiriinlerinden yararlanmak icin uygun yerler olarak
degerlendirilebilir.

3. Ge¢ Holosen’de aliivyonlarla dolarak denize dogru ilerleyen delta
kiyisi gerisindeki alanlar akarsu tagkin sedimantar: ile kaplanmigtir. Bu
gelismede, yukarida de@inilen jeomorfolojik ctkifer nedeniyle delta ova-
sinda farklr ozellikler gtsteren boliimler §cklllenm|§t1r Ornegin aliiv-
yoniarin ¢ogu ovanin ortasinda, akarsu yatag: yakininda biriktigi igin
buradan uzaktaki ova kenarlarmda ard-batakliklar ve gdller meydana gel-
mistir. Kuzey eteklerde bugiin dahi varhigini siirdiren gol ve batakhiklar
(Catal ve Gebekirse golleri) bunun Ornekleridir. Antik Efes Limani'nin
dogal durumu da béyle bir dolmasi geciken kenar cukurluk 6zelligi gos-
termektedir (Sekil: 2).

Derbent vadisi

Selguk-Efes delta ovasina aliivyon getiren yan derelerin vadi ta-
banlar1 bu ovadaki jeomorfolojik gelismeye bagh olarak gekillenmigtir.
Bunlardan en bilyiigii glineyden gelen ve Panayir Dag) ile Selcuk ka-
sabast arasinda delta ovasina ulagsan Derbent Deresidir (Sekil: 2, 3). Bol-
gedeki diger biiyiik vadiler gibi Derbent Vadisi de aslinda akarsu agmn-
dirmasi ile degil, faylarla olusmug bir ¢okintd ¢ukurlugunun
allivyonlarla dolmas ile sekillenmistir. Derbent Vadisi'nin su toplama
alant ¢ok genig degildir. Asagi boliimiinde bat1 ve doguda karbonatls ka-
yalar, yani az aliivyon olugturan yapilar bulunur. Buna karsilik yukari
bolimiinde, yani giineyde gistler genis alan kaplar. Bunlanin agin-
masindan bol kumlu-siltli aliivyonlar olugmug ve genellikle vadi ¢u-
kurlugunu bunlar doldurmugtur.

Derbent Vadisi tabaninda alitvyon birikimi ve buna bagli sekillenme
iki farkli etki altinda stirmiistiir. Bunlardan biri Erken Holosen’de yiik-
selen denizin Belevi Bogazi'na kadar sokulmasidir. Boylece Derbent De-
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resi o donemde dogrudan denize ulagan bir dere durumunda bu-
lunmugtur. Bu paleccografyada kugkusuz denizin bugilinkii Selguk-
Parayir Da31 arasindan Derbent Vadisi'ne dogru da sokulmug olabilecegi
diigtiniilebilir. Buna karst igleyen ikinci etki Derbent Deresi'nin getirdigi
allivyonlardir. Kuzeydeki ana vadi ¢ukurluguna gore daha kiiciik olan
Derbent Vadisinin tabani aliivyonlarla hizla doldugu i¢in Erken Ho-
losen’de yiikselen denizin bu vadiye sokulamamig olmas: da miim-
kilndiir.

Genel olarak bolgede kiyi ¢izgisi bu iki etkinin, yani denizin yik-
selerek ¢ukur yerlere sokulmasi ile derelerin getirdigi aliivyonlarin bu-
ralar1 doldurmasinin denge sinirinda yer almigtir. Zaman iginde bu et-
kilerin degigimine baglt olarak kiyi cizgist yer deZistirmigtir. Buna gore
Orta Holosen’e kadar hizla yiikselen deniz, Kiicliik Menderes’in getirdigi
alitvyonlara ragmen Belevi Bogazi'na kadar sokulabilmig, bundan sonra
deniz seviyesindeki yiikselmenin yavaglayip durmasi ilc bu defa aliivyon
birikimi ile korfez dolarak bugiinkii Selguk-Efes delta-tagkin ovasi ge-
killenmigtir. Yukarida belirtildigi gibi, delta ovasinda yapilan son-
dajlarimiz bu geligmeyi ana cizgileriyle belirlemek i¢in yeterli olmugtur.
Buna karsilik, Derbent Vadisi'nin getirdigi aliivyon miktarinin deniz se-
viyesindeki viikselme hizi ile iligkisi, buna bagli olarak denizin Derbent
Vadisi'ne sokulup sokulmadig konusunda degerlendirme yapmaya ye-
terli bilgimiz bulunmamaktaydi. Bunu saglamak igin Selguk-Panayir
Dag1 arasindaki alanda aliivyon stratigrafisini belirlemek iizere bir sondaj
calismasina gerek duyulmugtur.

Yukarida belirtildigi gibi, Erken Holosen’deki deniz seviyesi yiik-
selmesi Orta Holosen'de yavaglayarak 6000 yil kadar dnce sona ermigtir.
Bu durum kryi ¢izgisinin konumunu kontrol eden fakttrlerden birinin or-
tadan kalkmas: demektir. B&ylece bundan sonraki dénemde akarsularn
getirdigi aliivyonlarin kiyida birikmesi daha etkili olmug ve kiy1 ovalan
hizla geligicken kiy1 ¢izgisi de denize dogru ¢ekilmigtir. Bu dodnem ar-
keolojik bakimdan da Onemlidir. Neolitik yerlesmelerin karaya en ¢ok
sokulan kiy! gizgisi gerisinde kuruldugu ve yeni olusan kiy! ovasindaki
farkli jeomorfolojik Szelliklere sahip bsliimlerin farkl: amaclara uygun
yararlanma alanlan olugturdugu bilinmektedir. Buna gire Derbent De-
resi agzinda kiyi c¢izgisinin en ¢ok nereye kadar sokulduBunun be-
lirlenmesi, ayns zamanda bu ¢evredeki prehistorik yerlesme yerlerinin
aragtirlmasinda 6nemli bir baglangi¢ bilgisi olarak da diigliniilmiigtiir.

Bu amagla 1995 arazi doneminde Sel¢uk Kalesi'nin bulundugu tepe
ile batidaki Panayir Dag1 arasinda, Derbent vadi tabaminin Selguk-Efes
vadi tabanma birlestigi boliimde sondajlar yapilmistir (Sekil: 3). Bu
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alan aym zamanda Panayir Dagr kuzey eteginden Artemision’a giden
antik yolun yeri olarak da bilinmekte ve arkeolojik bakimdan ilgi konusu
olmaktadir. Burada denizin karaya en c¢ok sokuldugu donem (gi-
niimiizden 6000 yil 6ncesi) ile Artemis Tapinagi'mm bilinen en eski do-
nemi {Arkaik) (Bammer 1993,1994) veya Coressus Kapisi'ndan gegen
yolun zamani (Hellenistik-Roma) birbirinden cok farkiidir. Bu nedenle,
amacimiz sadece kiyr c¢izgisinin Derbent Vadisi'ne en cok ne kadar so-
kuldugunu belirlemek dedil, burada kiy1 ¢izgisinin zaman icindeki de-
gisimini ve buna paralel olarak arazi kullamimundaki defigmeleri de be-
lirlemek olmugtur. Ornegin Panayir Dag1 kuzey etefinde kalintilan
bulunan Coresus Kapisi'ndan Artemis Tapinagi'na giden yolun buradan
gecmesi i¢in bu alanin karalagrmig olmasi gerekir. Ayrica, béyle yerlerde
gelisen kiy1 kordonlari genellikle yol yapim: i¢in uygun zemin Ozel-
liklerine sahip olurlar (Kayan 1996). Bu nedenle Selguk-Panayir Dag:
arasindaki kiy1 ¢izgisinin Orta Holosen’den baglayip bu alan biitiiniiyle
karalagmcaya kadar gecirdigi gelisme ve degigmelerin belirlenmesi ar-
keolojik bakimdan da énemli bulunmugtur.,

Boyle bir yaklagimla yapilan sondajlardan elde ettidimiz ilk so-
nuglar agagida &zetlenmigtir:

Panaytr Dagi ile Selguk Kalesi arasindaki alanda bugiinkii yiizey
denizden 5-10 m kadar yiiksektedir (Sekil: 3). Burada yapilan son-
dajlarda bugiinkii deniz seviyesine ininceye kadar zeytuni kahverengi,
ince kumlu-siltli, gerideki anakaya ile ilgili olarak bol mikali, ¢ok ho-
mojen bir aliivyon katmani gecilmektedir. Bu dolgu Derbent Deresi'nin
tagkimlart ile bu alana yayilip birikmigtir. Boyle alanlarda dere yataklar
zaman zaman tagkinlar sirasinda yer de§igtirdigi igin bazi sondajlarda
kaba kumlu ve cakillr yatak dolgularina da rastlanmugtir. Ancak genel
olarak bu katmani olugturan aliivyonlarin tane boyu ve doku bakimindan
¢ok homojen olmasi, ¢evresel sartlarda bu 5-7 m lik aliivyon birikimi sii-
resince ¢ok Snemli degigsmeler olmadig: izlenimini vermektedir.

Sondajlarda bugiinkii deniz seviyesine inildiginde aliivyon ni-
teliginde defisme olmakta, genellikle bataklik sedimanlarma gi-
rilmektedir. Siyahims) koyu gri camur i¢inde kaba kum ve ¢akillarin bu-
lunmas: derelerle beslenen bataklik ortamlarin kamitidir, Bu ortamiarda
seyrek olarak denizel fosillere de rastlanmigtir. Buna dayanarak buralari
s18 bir kiyr gerisindeki bataklik alanlar olarak niteliyoruz. Temiz kiyi
kumlarimin bulunmamasi, kiyinin s1g, dalga enerjisinin diigtik oldugunu,
kaba kumlu, ¢akilli sedimanlar bu batakliklarin wmak agzi veya az-
maklarfa baglantili oldugunu géstermektedir.
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Bataklik sedimanlarinin hemen tizerinde, karasal dolgularin (zeytuni
kahve tagkin birikintilerinin) ilk tabakalarinda genellikie insan kul-
lanimina ait kiigiik buluntulara rastianmaktadir. Bunlar bazen kiiciik se-
ramik kirintilary, bazen ocak yeri izlenimini veren taglar ve kiif, yanik
kemik, odun komiiri kinntisy gibi ates artiklaridir (Sekil: 4-7). Se-
ramikler tarihlendirmeye uygun bufunmamakla birlikte, kaz heyetindeki
uzmanlar Hellenistik &ncesine indirmemiglerdir. Bir sondajimizdaki ki-
rintilar Sayin Prof. Dr. Omer Ozyigit tarafindan Arkaik olarak ta-
rihlendirilmistir. Buna gbre, simdilik (daha giivenilir tarihlemeye imkan
verecek buluntular elde edllmceye kadar), Panayur Dag ile Artemision
arasindaki alamin giintimiizden 2500-2000 y1l éncelerde deniz altinda bu-
lunmadig1, ancak kiy) ¢izgisinin de buradan ¢ok uzakta olmadigi an-
lagilmaktadir. Sediman &zelliklerine dayanilarak, o siralarda bu alanmn
taban suyu yiiksek, yer yer azmak ve batakhiklarla kaph oldugu sty-
lenebilir.

Eski ve yeni sondaj verilerimizin toplu degerlendirmesine gore genel
olarak bugiin Sel¢uk’tan Kugadasi’na giden karayolunun yaklasik 200 m
giineyine kadar olan alanda yeterli derinlige inildiginde denizel se-
dimanlara girilmektedir (Sekil: 4-7). Panayir Dagi kuzeybati ktgesinden
Artemision giineyine kadar eski kiy: ¢izgisi bugiinkii asfalt yola paralel
uzanmaktadir (Sekil: 3). Panayir Dag) kuzeyinde kiy: ¢izgisinin dag ete-
gine iyice yaklagtig) onceki sondajlarimizia da belirlenmistir. Doguda
Artemision kazi ¢ukurlufundaki eski sondajlarimizda ise tapmagm ilk
olarak kiy1 ¢izgisi iizerinde yapildifi, ancak Hellenistik tapinak ya-
pildigimnda kiymmin buradan uzakta bulundugu ankagilmistir. Buna gore
Hellenistik Donem'de Panaywr Dagi'nin kuzey eteginde dar bir geridin,
iizerinden yol gegirilebilecek kadar kuru bir alan oldugu, buradan Ar-
temision’a giden yolun bugiinkii asfaltin 200 m kadar giineyinden do-
guya uzandig sdylenebilir.

Gercekten, 1995 yilinda bu alanda yaptiZinuz sondajlarda buglinkii
deniz seviyesinde veya bunun biraz yukarisinda daima tagh bir yiizey
bulunmugtur (Sekil: 4-7). Bu yiizey ¢cogu sondajda daha derine inmemize
engel olmugtur. Buna gore bugiinkii yiizeyin 5 m kadar agagisinda, yay-
gm olarak bir kullamum yiizeyinin bulundugunu diigiinliyvoruz. Burasi
dogrudan bir yerlegsme alani olmaktan ¢ok, insan eliyle tag dégcnmis
yollarin gegtigi (belki 1slak, camurlu alanlar bunu gerektiriyordu), ¢ev-
resinde bagka amaglarla (sulak av alanlan) kullanilan yerlerin bulundugu
bir alan olmalidir,

Bu alamin paleocografyas: ve arkeolojik 6zellikleriyle ilgili daha ay-
rintili degerlendirmeler yapabilmek icin jeofizik arastirmalardan 6nemli
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Blgiide yararlamlabilecegini diisiinityoruz. Boylece sondajlarla belirlenen
farkli dogal veya arkeolojik katmanlarin uygun jeofizik ySntemlerle sap-
tanan Slgiim deferleri (sismik, radar, magnetik veya elektrik), bunlarda
belirlenen deglgme ve anomaliler cvuvel’ullr bir gekilde yorumlanabilir.
Sondajlarla diisey dogrultuda tanimlanan cevresel Ozelliklere bagh se-
diman birimlerinin jeofizik Olciimlerle yatay dagiliglar belirlenebilir.
Boyle bir 1gbirliginin arkeolojiye biiyiik katktlar1 olacagina inaniyoruz.

Yukarida belirtildigi gibi Orta Holosen’de deniz bugiinkii seviyesine
yiikselmig ve kdrfezlerde en genis yayilim alanina ulagmistir. Genel
bilgilere gdre Neolitik yerlesmeler de bundan sonra daha hizli dolarak
karalagan eski kiyilar gerisinde gelisme gostermigtir. Selguk delta ovasi
cevresindeki en eski yerlegme yerlerinin bu paleocografya bilgisi 151-
ginda aranmasi gerekir. Kugkusuz o dénemlerdeki biitiin yerlegsme yer-
lerinin deniz kiyisinda oldugu diigiiniilmemelidir, Buralar genellikle ba-
takDik alanlar durumunda bulundugu i¢in devamli oturmaya uygun
olmasa gerektir. Ayrica bdyle yerler bugiin, yerine gore 5-10 m kadar ka-
linlikta bir aliivyon Ortiisii altindadir. Burada dikkate alinmast gereken
husus, kiy1 ¢izgisine uygun olarak yer dedistiren sulak kiyi ortamlan ile
bunun gerisindeki oturulabilen alanlarin o giliniin paleocografik bii-
tinltigii icinde birlikte degerlendiritmesidir. Boyle bir yaklagimla Sel-
cuk'un kuzeyindeki eteklerde, Belevi Bogazi agzinda yapilacak sondajh
paleocografya ve jeo-arkeoloji aragtirmalarinm Snemli katkilar sag-
layacagina inaniyoruz.
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KONYA BASIN PALAEOENVIRONNIENTAL
RESEARCH (KOPAL) PROGRAMME, 1954-1996

Neil ROBERTS *
OZET

Birkag bilim dalinin ortaklaga olarak, Catalhdyiik kazisi ve bu kazi
ile bagiantili olarak ovanin batisinda gergeklestirilen yeni kazi ve yiizey
aragtirmalaryla koordineli olarak yiiriittiikleri KOPAL projesinin amaci
Konya Ovasi’'nin en son jeolojik zamandaki cevresel tarihini aras-
tirmaktir. Caligmanin astl amaci, radyoaktif karbon Olgiimlerine gore
G.0O. yak. 13.000-7000 yillar1 arasinda bdlgede meydana gelmig ortamsal
degistklikler (iklimsel, bitkisel, jeomorfolojik v.d.) ile bu bolgede ortaya
¢ikan tanm ve hayvancilik arasindaki iligkilerin aragtirdmasidir. 1994
yilindaki ilk arazi calismalar1 iki noktada gerceklestirilmistir: Siiley-
manhac1 c¢evresi, Catalhtyiik ve c¢evresi. Bunlardan ilkinde Pinar-
bagi'ndaki epipaleolitik kaya siginagi yakinlanindaki gol sedimanindan
ve bala mevcut olan tuzlu Sileymanhaci Golii'nden ornekler top-
Janmustir. Ikinci alanda ise Neolitik Dénem hoyiigii, Catalhoyiik'iin ken-
disinden veya hemen yakin ¢evresinden &rnekler toplanmigtir. Ayni ge-
kilde ornekler, yerlesimin 500 metre kuzeyindeki bir akarsu yatagindan
da toplanmigtir. Catalhdyiik'ten elde edilen tortu siras1 yerlesimin aliiv-
yal toprak @zerinde kurulmuog oldugunu ortaya koymaktadir ve hdyiik
yaklagik 3 metre kalinliginda bir aliivyal tortuyla kaplidur.

1995 ve 1996 sezonunun baglica amact Carsamba akarsuyunun
olusturdugu allivyal yelpazenin {i¢ boyutlu litostratigrafisinin
anlagilabilmesi amaciyla, Cumra’min (Konya) knzeyinde kalan alanda je-
oarkeolojik ve jeomorfolojik bir arastirmagerceklegtirmektir.
Aragtirmalar 17 arkeolojik yerlegsimde yapilmistir. Her yerlesimde, yer-
le§im sonras) aliivyon birikiminin kalinhg:, héyik kenarina yakm bir

(*} DrNeil ROBERTS, Loughborough Universily of Geography, Leicesiershire LE 1]l 3 T4
INGILTERE
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noktada yapilan sondaj ile, saptanmaya calisilmustir. Sedimantolojik ve
palacoekolojik analizler ile C# Slgiimleri ve "luminesans” ydntemtyle ta-
rihlendirme yapmak iizere oOrnekler alinmugtir.  Bu arkeolojik yer-
lesimlerden toplanan &rnekler ile kesitlerin analizleri genel olarak erken
donem yerlegimlerinde ve calisma alamnin giiney, yani Cargamba aliiv-
yal yelpazesinin yukari kesiminde yer alan yerlesimlerde, aliivyal bi-
rikimin daha fazla oldugunu ortaya koymugtur. Cumra'nin kuzeyindeki
(Carsamba aliivyal yelpazesinde biri Erken Holosen Donem'e tarihlenen
koyu gri “"artbataklik" kili, digeri Ge¢ Holosen Dénem'e tarihlenen kizil-
kahverengi milli kil olmak iizere baglica iki tip aliivyal birikime rast-
lanmaktadir.

The multidisciplinary KOPAL field research programme is in-
vestigating the Late Quaternary environmental history of the Konya plain
in relation to new excavations and survey at Catalhgyiik and other ar-
chaeological sites in the western part of the plain (Fig. 1). Our particular
concern is to examine the relations between changes in the natural en-
vironment {climate, vegetation, geomorphology, etc) and the domestica-
tion of plants and animals during the period between ca.13,000 and 7000
4C yr BP. This was a time when the global climate was changing from
glacial to interglacial conditions, and the resources available to human
populations in central Turkey would have altered substantially in re-
sponse to these external conditions. Sediment stratigraphies provide the
basis for understanding the changing natural and cultural landscape of the
Konya plain since the time of the last glaciation. Two principal types of
sedimentary "archive"” are used to reconstruct a detailed record of pa-
laeoenvironmental changes, namely alluvial sequences on the Cargamba
fan, and sediments from residual lakes. The main objectives of work
are...

I. to undertake detailed lithostratigraphic investigations around Ca-
talhdyiik, in order to establish the depth of burial by atluvial sediments,
evaluate the environment of the site at the time when it was occupied
during the Neolithic, and assess site-formation processes. Our geo-
archaeological fieldwork was carried out in collaboration with the work
of the archaeological excavation team at Catalhdyiik directed by Prof. Ian
Hodder (Cambridge University),

2. to carry out systematic geoarchaeological and geomorphological
survey of the area around Cumra (Konya vilayet) in order to reconstruct a
three-dimensional lithostratigraphic sequence for the Cargamba alluvial
fan and to establish the depth of post-occupation burial at sites of differ-
ent age. This work has been done in close liaison with the archasological
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site survey of the same area, directed by Dr Douglas Baird (Liverpool
University),

3. to identify and core suitable lake sediment sequences from the
Konya region in order to investigate broader climatic and vegetational
histories via palaeoecological techniques, including pollen and diatom
analyses.

Following a preliminary reconnaisance visit in 1993, full field re-
search seasons took place during September 1994, September 1995 and
August-September 1996! . For the first two of these seasons the KOPAL
team was based in Cumra, while in the third it was based at the new Ca-
talhdyiik dig house. A field laboratory was set up for preliminary sedi-
ment analysis including microscopy, magnetic susceptibility, core extru-
sion and sub-sampling, data logging and sediment description. After
fieldwork was completed, sediment samples were sealed in core boxes
and taken to the UK for further analysis, the initial results of which are
reported here?. Also reported are some radiometric dates from samples
obtained in 1994 and 1995. Fuller details of the geoarchaeoiogical work
at Catalhgyiik can be found in Roberts et al (1996).

Methods

Sediments of lacustrine, alluvial and archaeological origin were stud-
ied and sampled mainly by coring, although some deposits (pa-
lacochannel, Pleistocene lake shorelines) were exposed as sections, main-
ly in irrigation ditches, which were cleaned, recorded and sampled.

(1) The three field seasons received financial support from the National Geographic Society and
the Leverhutme Trust. I am also grateful to the British Institute of Archaeclogy at Ankara
and its Director Dr.Roger Malthews, to Loughborough and Ankara Universities, lo Cumra
Belediyesi, to Professor lan Hodder and members of the Catalhdyilk project, and to our rep-
resentatives Muzaffer Tung (1994), Necip Cay (1995} and Yiicel Kiper (1996). Our thanks
also go to the 1996 Catalhdyik representative, Baykal Aydinbek, who very kindly assisted
us during the first week of our survey in that year when our intended representative was ill.
The work involved the following personnel: Dr.Neil Roberts (Loughborough University
1994-1996). Dr.Hakan Yigitbagioflu (Ankara University 1994-1996), Dr.Philip Barker
{Lancaster University 1994}, Dr.Romela Parish (Sussex University 1994-1995), Mr.Warren
Eastwood (University of Wales, Aberystwyth 1994 and 1996), Carl Sayer (Loughborough
University 1994), Dr.David Twigg (Loughborough University 1995-1996), Mr.Peter Boyer
{Loughborough University 1993-1996), Dr.Jane Reed {loughborough University 1996) and

. Mr.John Tibby (Monash and Loughborough Universities 1995). In addition, in 1996 the KO-

" PAL programme was joined by Dr.Henry Lamb (University of Wales, Aberyswyth), and
worked alongside Jamie Merrick {Dept. of Archaeclogy at Cambridge University) on site
formation processes.

(2) A report of the 1994 season wus published in XJIf. Aragtirma Sonuciar: Toplangsi, pp.373-

384, 1936; but owing to an error in editing. this was printed incorrectly, and should be re-
placed by the present paper.
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Coring employed either an Eijkelkamp vibro-corer with exchangeable
open gouge and lined sample heads, powered by a Cobra motor (on land)
or a Livingstone-type stationary piston corer from a platform {(on water).
A Glew sampler was uvsed for the upper 50 cm of soft lake sediments.
Continuous sediment core drives up to 100 cm in length were either ex-
truded into clingfilm inside cut downpipe or left in a core liner to be
opened in the UK. Sediments from open gouge augers were sub-sampled
in the field into bags. Geoarchaeological investigations at each ar-
chaeological site involved obtaining the depth of post-occupation burial
by alluvium by coring ncar the edge of the mound. The coring continued
below cultural levels in order to establish the nature and thickness of the
underlying 'natural’ alluvial and lacustrine deposits. The periods of hu-
man occupation at all of the mounds has been established by Dr Baird's
archaeological survey. Altogether over 140 metres of sediments have
been cored during the fieldwork, and a further 70 m have been recorded
and sampled from adjacent sections.

Sediment samples were subject to preliminary description and anal-
yses in the field laboratory. This included scanning of wet preparation
raw sediment slides under x 100 and x 400 magnification under a trans-
mitted light binocular microscope, notably for diatoms, and measurement
of whole core magnetic susceptibility using a loop sensor and a Barting-
ton MS2 meter linked to a portable computer. The analytical measures
subsequently carried out in the laboratory in the UK. can be used to
characterize sediments, and they include organic matter and carbonate
content, magnetic susceptibility and particle size distribution®. Fluctua-
tions in these parameters reflect changing sediment source, transport and
depositional characteristics. Organic matter and carbonate content of the
sediment samples have been calculated using the loss on ignition tech-
nique, at 550°C for two hours and 950°C for one hour respectively.
Mass specific magnetic susceptibility data, expressed in units of m3 kg-!
are based on single samples prepared by oven drying at 35°C for a mini-
mum of 72 hours, and crushed using a pestle and mortar into a fine pow-
der, or until all of the particles were disaggregated. Measurements were
made using a Bartington Instruments MS2 magnetic susceptibility meter
with a low frequency sensor. Particle size analysis involved initially dry
sieving the dried and disaggregated samples through a series of sieves of
mesh sizes, 8mm, 4mm, 2mm, !mm, 500um and 250xm. The residue
held in each sieve was then weighed and the proportion of material great-
er than 250um calculated. The fine sediment passing through the 250um
sieve was analysed using a Micromeritics Sedigraph.

(3) These laboratory analyses are being undertaken by Peter Boyer, as part of his PhD thesis.
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Topographic survey data were obtained in 1995 and 1996 by Dr Da-
vid Twigg using high precision Leica GPS (Global Positioning System)
200 receivers, together with a Leica TC1010 total station, and were pro-
cessed using SKI, LISCAD and Star*Net software. This proved highly
successful in providing horizontal and vertical data over a range of 10x20
km, with a precision of +/- 1 cm. The GPS was also used to create a top-
ographic map of the mound at Catalh6yiik West. In the 1994 ficld sea-
son, topographic data were derived from the main Catalhdyiik Total Sta-
tion survey carried out by Tom Pollard.

Radiometric dating

Good chronological control is a pre-requisite for accurate correlation
between stratigraphic sequences. It was known from previous in-
vestigations that most alluvial and lacustrine deposits in the Konya plain
contained sparse (or derived) organic maiter, and that radiocarbon dating
was therefore unlikely to be always applicable. Consequently, in addition
to radiocarbon dating carried out at the Beta Analytic laboratory in Mi-
ami, a programme of luminescence dating has been been built into the re-
search programme?, This is being carried out by one of the KOPAL team
(Dr Romola Parish) at the University of Sussex Dating Laboratory>. The
OSL (Optically Stimulated Luminescence) dates reported here derive
from samples obtained during the 1994 field season. A number of further
samples from 1995 are currently in the process of luminescence dating.

As noted above samples have been taken in the field in two different
ways; namely, by coring and from open sections. For luminescence dat-
ing, either an opaque plastic liner was inserted into the sampling head,
from which a section was cut off in the laboratory, or for open sections,
short {15 ¢m) lengths of opaque plastic tubing were inserted into the sedi-
ment unit, removed and wrapped up in black plastic. For both section and
core samples, the end 3-4 cm at each end of the sample tubes, which
might have been exposed to light during sampling, were removed in the
luminescence laboratory and used for dosimetry measurements. The cen-
tral part of each sample was unexposed to light during sampling and used
for OSL. measurements. For radiocarbon dating, the organic matter con-
tent was assessed by the loss-on-ignition method, and suitable samples
were then dried at low temperature before being submitied to the Beta
Analytic laboratory. The ®C dates are all based on the conventional

{4 Note that luminescence ages are directly comparable with calender years, and that compari-
son with radiocarbon dates requires calibration of the latter.
{3y Now at the University of St Andrews.
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method, although extended counting time was required for samplc Beta-
90022,

The OSL and *C ages for twelve sediment samples are listed in table
1. The first series of OSL dates relates to 'matural’ sediments lying be-
neath, and therefore predating, Catalhoyiik, and which were recovered
from two cores taken through the mound. The second series derives from
the fill of a former channel of the Carsamba river, exposed in an irriga-
tion ditch section immediately south of Catalhdyiik. The radiocarbon
dates derive from four separate archacological sites sampled tn 1995.
The first is from a core taken between the East and West mounds at Ca-
talhoyiik, and relates to what may be the fill of an abandoned river chan-
nel. The organic silt contains abundant cultural debris which was prob-
ably discarded into the former channel. Although not in situ, the “C date
strongly suggests that this debris derives from the early Chalcolithic oc-
cupation at Catalhoyiik West. The second and third C dates relate to an
early Holocene backswamp unit recovered from a core taken through Av-
rathany hiiyiik and a ditch section near to Kizil hiiyiik I, while the final
date comes from a irrigation ditch section exposed at Kugu hii. II.

Sediment stratigraphy around Catalhdyiik

Catalhgylik was originally excavated by James Mellaart in the early
1960s and is currently being re-studicd under the direction of Prof. lan
Hodder. The site lies on the alluvial fan of the Cargamba river. It is im-
portant to establish geomorphological conditions at Catalhdyiik prior to,
during and after occupation, and also to know if Holocene alluviation has
partly buried this other mounds on the fan. In order to assess these ques-
tions, coring was undertaken at Coring was undertaken at six sites on, or
adjacent to, the main (east) mound at CatalhOyiik. In 1994, this involved
four locations on a north-south transect on the east mound: in 1995 a fur-
ther two sites were cored, both of them lying between the east and west
mounds (Fig.2). Core stratigraphies may be summarised as follows:

CH.94-A: (701 cm long) Taken near the base of Mellaart's trenches,
this confirmed a hand-augered core sequence undertaken in 1993
(CHE.93-1}, but with proper stratigraphic control and sediment sampling.
The core commenced 15.2 m below site datum and encountered ca 450
cm of in situ Neolithic deposits, underlain by ¢a.120 cm of 'natural’ al-
luvial clay and 130 cm of lake marl, pale grey-yellow in colour except at
the top. OSL ages have been obtained for both the alluvial clay and the
upper part of the marl from this core (Table: 1).
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CH.94-B: (350 cm long) This core was taken at the north-western
edge of the main mound, in the area of a proposed new dig house. No
cultural material was encountered (either derived or in situ), the sedi-
ments comprising brown silty clay (0-127 em) and heavy 'backswamp'
clay (127-286 cm) over lake marl (268- >350 cm).

CH94-C: (583 cm long) Immediately north of the present bekei's
house, this core did not encounter any apparently in situ Neolithic de-
posits, although the top 200 cm included late (?Byzantine} cultural ma-
terial. Beneath this were grey to brown silts and clays of alluvial/
colluvial origin, mixed with derived cultural material (notably charcoal},
and with lake marl below 529 cm. The basal part of the clay-silt contains
abundant diatoms (mainly Nirzschia spp.) which suggests that it was de-
posited in permanent standing water, possibly a Neolithic pond for wash-
ing or animal watering, or a ditch.

CH.54-D: (733 cm long) Further upslope and ca.2 m higher than
core 94-C, the core at this location encountered apparently in situ Neo-
lithic deposits to at least 453 cm. Between 475-500 cm was a layer of
lake marl including charcoal, apparently used as fill beneath the first
building layers. This was followed by grey-brown alluvial clay, with
charcoal present to 551 cm, over a dark organic layer (651-687 cm) and
in situ lake marl (690->733 cm). Two OSL dates have been obtained for
the alluvial silt-clay from this core (Table: 1).

CH.95-E: (645 cm long) Taken off the southwestern side of the east
mound, this repeated a hand-augered core sequence undertaken in 1993
(CHE.93-2), but with proper stratigraphic control and sediment sampling.
The core recovered 241 cm of alluvial silt-clay, alternating with bands of
fluvial sand between 137 and 241 cm, over cultural fill, at least some of
which appeared to be in situ (241-318 cm). Below this lay alternating
fluvial sands/gravels and silts/clays (318-610 ¢cm), and an olive-grey mar-
ly siit (610-640 cm).

CH.95-F: (700 cm long) and parallel core CH.95-G (540 cm) These
cores were taken between Catalhdyiik east and west, and CH.95-F com-
prised 189 cm of brown allavial sift over fluvial sands/gravels with some
silt layers and occasional blackened bone and shell (189-295 cm). Be-
neath this was very dark grey or black, soft organic silt, with occasional
sand and gravel, pottery and animal bone (295-400 cm), and very dark
grey clay-silt with abundant cultural material including potsherds, locally
sandy (400-535 cm), and finally olive grey clay or silty lake marl (535-
700 cm). The cultural material was not in situ.
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In addition, in 1996, a core was taken near to the edge of the West
(Chalcolithic) mound at Catalh&ytik, and this encountered ca.650 cm of
cultural fill overlying ca.80 cm of alluvium.

The main result of an examination of irrigation channel sections was
the discovery of a large, buried palacochannel of the Cargamba river cut
into the underlying lake marl, ¢a.0.5 km south of Catalh&yiik . This scc-
tion was cleaned, surveyed, recorded and the sediments sampled. The
former river channel was 42.5 m wide at the top of the marl horizon, and
was filled with fine to medium grained clastic sediments; organics were
notably absent. The palaeochannel deposits are represented by Units 4 to
6 (below). In order from the base up, the following lithostratigraphic
units were recorded:

(Pre-palacochannel)

Unit 1: light grey-yellow lake marl (maximum thickness>150 cm)
Unit 2: Dark organic 'marl’ (max. 20 ¢cm)

Unit 3: Backswamp clay (max. 160 cm)

{Channel fill)

Unit 4; Grey clay with manganese staining (max. 30 cm)

Unit 5: Matrix supported gravel, locally part-cemented (max. 30 cm)

Unit 6: Fluviatile silts, sands and gravels, coarsening from west to east
{max. 220 cm)

Sub-unit 6a: Red-brown silts
Sub-unit 6b: Buff silts

Sub-unit 6¢: Grey to orange fluviatile sands containing large
freshwater bivalve shells

Sub-unit 6d: Fluviatile gravels
(Post-palacochannel)

Unit 7: Alluvial clay with manganese staining (max. 230 cm). This upper
alluvium caps all the underlying units.

Little cultural material was found in these deposits; (one piece of
fired pottery in Unit 6). Four sediment samples from the fill of pa-
laeochannel PCI have so far been OSL dated (Table: I).
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The second channel-like feature (PCII) was 89 m wide at the top of
the marl; it did not have a fill of coarse-grained clastics (e.g. sands), but
was infilled largely with the lower alluvial clay. The contact surface with
the underlying marl was also irregular rather than sharp, and potsherds
and bone were found near the base of the channel fill. A section cleaned
in the centre of the channel revealed the following stratigraphic se-
quence, with the part below 404 ¢cm being recovered by augering through
the base of the ditch. (Note that the numbered units for PCI and PCII do
not correspond).

PCH
0-22 cm : Topsoil
22-186 cm : Brown alluvial silt-clay ["upper alluvivm"; unit 2]

186-384 ¢cm  : Dark greyish brown (2.5Y 4/2-3/2 to 5Y 4/2) clay
["Tower alluvium"; unit 3]

384-444 cm  : Olive grey to greyish brown (5Y 5/2 to 2.5Y 4.2) clay,
with occasional gravel [unit 4]

444-519 cm  : Dark greyish brown (2.5Y 4/2) sand, localty silty, with
some grave! |unit 5]

519->550 cm : Olive grey to dark greyish brown (5Y 4/2-3/2 to 2.5Y
4.2) stiff clay with shell fragments and calcareous nod
ules [unit 6].

The main lake marl, which was visible at the channef margins, was
thus not recorded in this central profile, either because it had been trun-
cated completely by the channel or (more likely) because the base of the
channel fill was not reached. The potsherds from the basal part of the
"lower alluvium" were identified as water-abraded early Chalcolithic
(J Last pers. comm.). The animal bone sampled from the same level com-
prised 1 medium herbivore sized long-bone shaft fragment, 1 Bos prox-
ima} radius fragment (fused, with evidence of carnivore gnawing), and 1
large (?Bos, ?Cervus) radius/ulna shaft fragment (L.Martin pers. comm.).

Results from sites elsewhere on the Carsamba fan

Geoarchaeological investigations were carried out at eleven ar-
chaeological sites other than Catalhdyiik in 1995, with a further five sites
being added in 1996; these are listed in table 2 and are shown on figure 4.
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The maximum thickness of Holocene alluvium was recorded in the cen-
tral part of the Cargsamba fan, with a thinner alluvial sediment cover near
its edges. For example, at Dolay hiiyiik near the northeastern edge of the
alluvial fan, the combined depth of cultural and alluvial sediments was
only 230 cm: whereas upstream at Torundede hiil. they were 645 cm
thick, including 320 cm of alluvium beneath the mound. The detailed
pattern of alluviation, on the other hand, does not appear to be a simple
thinning of the Holocene sediment cover away from the fan apex. One
reason for this is that the underlying marl surface is itself irregular rather
than sub-horizontal. Local variations did appear in some cases. At Mu-
salar hiiylik an additional unit comprising heavy dark brown clay was
found overlying the younger red-brown clay-silt, while at Boyali tomek
the sediment sequence included important fluvial sands, testifying the
former presence of a course of the Cargamba river at this locality.

Lake sediment sequences

Lake sediments were cored and/or sampled at four sites in order to
~ undertake palaecolimnological analyses (pollen, diatoms, stable isotopes,
mollusca, ostracods) which indicate past vegetational, hydrological and
climatic conditions.

Siileymanhaci gélii is a small (ca. 1 km diameter), saling-alkaline re-
sidual lake at the base of the extinct volcano Kara Dag (Fig.5). Parallel
Livingstone stationary piston cores (SH 94 A and B) were taken from
near the deepest part of the lake in 1994, along with three short Glew
cores. The sediments comprised light grey-beige, inorganic, strongly re-
duced silts and clays, initialfy soft but becoming hard with gypsum crys-
tals (up to 1 cm diameter) below 175 cm. The gypsum prevented coring
below 252 cm sediment depth. Coring continued using a Eijlkelkamp
corer and Cobra motor on the salt-crusted bed of the northern arm of the
lake which would previously have been under 1-2 m of water (SH 94 C
and D). The longer of these cores recovered 760 cm of sediment; the top
515 cm sampled continuously in plastic liners; the lower 245 c¢cm sub-
sampled at 2-4 cm intervals into bags from a 5 cm-diameter gouge auger
head. The sediments comprised pale grey-beige silts and clays, locally
sandy, with some mollusc fragments, ostracods and black flecks above
ca.500 cm. Below ca.500 cm, the silts alternate with pink, partly ce-
mented salt crust fayers.

The Epi-Palaeolithic/Neolithic site at Pimarbagi lies at the southern
edge of Eski Hotamig Gold, at the end of a limestone ridge (Fig.5), and
was excavated by Dr Trevor Watkins (Edinburgh University) in 1994 and

102



1995. Because of the dry conditions in 1994 it was possible to core from
land using the Cobra coring system. A number of sediment cores were
taken near the spring below the archaeological site, to a maximum depth
of 1076 cm. In summary these recovered alternating grey to beige silts
with gastropods and diatomites, locally darker (more organic).and with a
layer of black to dark brown silty humified peat between 647 and 785
cm.

Cores were taken at the former Adabag marsh in Akgol, near Eregli.
This site had been cored for pollen analysis in 1977 (620 cm covering the
last >13,000 years). New cores through lake and peat sediments were
successfully obtained here in 1995 for further palacoecological and pa-
lacolimnological study. The main core here was 847 cm Iong, with a par-
allel core spanning the upper 420 cm.

A preliminary visit was made in 1996 to the Aksehir lake basin on
the northwestern edge of Konya vilayet. Like the Konya basin this was
occupied by an enlarged Pleistocene lake, the shoreline ridges of which
are clearly visible on the northeastern side of the lake. However, unlike
Konya, the Aksehir basin has contained a substantial permanent brackish
water lake during most, if not all, of the subsequent Holocene period.
There is therefore a good likelihood that its sediments will contain a
record which covers most of the last 10,000 years. With this in mind a
865 cm core was taken from a site on the marshy western edge of lake,
from which lake water had recently retreated. This comprised stiff grey
clay with salt crystals interbedded with shelly silts.

Discussion

The sediment scquences at and around Catalhdyiik help to de-
termine the extent and thickness of the Neolithic levels on the southwest
side of the main (east) mound. It appears that ca. 4.5 m of cultural materi-
al lie beneath the base of the deepest trench left by Mellaart's excavations
(Fig4). Mellaart also undertook a deep sounding at the end of his 1963
season, which was subsequently infilled. Mellaart (1964) reported that in
this he encountered house levels down to 1002.42 m, below which was a
brown humus layer on top of a 30 cm thick band of grey clay, interpreted
by him as a flood deposit. These sediments were in turn underlain by a
further 370 cm 'lower fill' containing stone and bone artifacts, plaster
floors and collapsed mudbrick. The bottom of the archaeological deposits
were apparently not reached in this deep sounding (estimated basal eleva-
tion of 998.3 m). The lowest recorded cultural deposits in the 1994 cores
lie 2-3 m above the base of Mellaart's deep sounding (Fig4). The dis-
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crepancy between these two sequences might conceivably be reconciled
if Mellaart's sounding had encountered a ditch dug around the outside of
the Neolithic settlement, although this explanation seems somewhat un-
likely. The 1994 cores did not encounter the grey clay band recorded by
Mellaart, although lake marl (which is often light grey in colour) was
found within cultural deposits at different elevations, presumably used as
a fill when dwellings or floors were rebuilt.

Our results are in partial agreement with a preliminary geo-
archaeological study undertaken by the present author in 1978 (Roberts
1982). The new results confirm that Catalhdyiik has been partially bur-
ied by post-Neolithic alluvium, but only by ca. 3 m of river sediment, a
smaller depth than originally suggested. On the other hand, alluvial burial
is complicated by the fact that sediments below the archaeological site
are at a lower elevation than in the surrounding area. The elevation of
the lake marl horizon, in particular, lies about 1 m lower under the
mound than it does in cores and sections lying away from it (e.g. CH.94-
B). In several cases this was clearly because the marl had been cut into
by later river erosion or by digging. None the less, this still leaves a dis-
crepancy of about ! m between the height of the top of the marl at sites
on and off the east mound. This might be explained by the marl surface
not being sub-horizontal, and observation of the top of the marl in ditch
sections shows that this surface is - perhaps surprisingly - often rather ir-
regular. An alternative explanation is that the weight of cultural deposit
has caused compression loading below the mound, and has depressed the
underlying sediment layers by a metre or more. If so, this would com-
plicate calculations of the depth of alluvial burial at the site and the thick-
ness of cultural deposit to be excavated. Whatever the cause, although
there has only been ca.3 m of post-Neolithic alluviation at Catalhoyiik,
there are probably up to 5 m of archaeological deposits below the modern
level of the Konya plain,

On the Carsamba fan as a whole, as at Catalh&yiik, two principal
alluvial units of Holocene age seem to be present; an older dark grey
‘backswamp' clay and a younger red-brown clay-silt. The Lower Al-
luvium is a heavy silt-clay which forms prismatic blocks upon drying. It
is notably lacking a coarse fraction, and can have organic matter values
>5%, suggesting deposition in the backswamp environment of flood ba-
sins. This alluvial unit, which is gencrally ca.150 c¢m thick in the Ca-
talhQyiik area, was observable in three of the east mound cores. The Jlow-
er alluvium has three OSL ages from cores CH.94-A and D, where it is
€a.100 in thickness and lies beneath in situ Neolithic cultural strata,
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Three dates give consistent ages of around 6000-7000 + 2000 calendar
years BC (Table: 1). Given that these samples must pre-date the Neo-
lithic layers at Catalhdyiik, they indicate that ailuvial deposition began
soon after the start of the Holocene. This early age for the onset of al-
luviation is confirmed further north at Avrathami, where truc organic
backswamp deposits lay immediately above Pleistocene lake marl. This
and the similar deposit at Kizil hiiyitk I have been “C dated to 7000-
8000 cal. BC, and indicate that parts of the plain must have been ex-
tremely marshy at the beginning of the Holocene, that is, immediately
prior to the establishment of Neolithic settlement at Catalhdyiik. [t is
uncertain when deposition of this Lower Alluviem unit ceased, although
this was not later than the mid-Holocene.

There is a clear contact between the Lower and Upper Alluvial units,
which is marked in an irrigation ditch section near Catalhdyiik by one or
more buried river channels. These channels contain fluvial sands and
gravels representing relatively high-energy environments within the river
channel itself, and testify to the presence in the past of one or more
channels of the Cargsamba river running south of Catalhdyiik and - al-
most certainly - between the East and West mounds. Palaeochannel PCI,
which separates the upper and lower alluvia, has three OSL dates of mid-
Holocene age (5000 - 2500 cal. BC) (a fourth date of ¢a.900 BC may be
too young because of re-bleaching). These correspond to the age of
abandonment of this river channel, and it may have been hydrologically
active prior to, as well as during, this time period. On the other hand, the
OSL age of the (thin) basal layers (PCI units 4 and 5) is not older than
the substantive channel fill of medium- to coarse-grained clastics (PCI
unit 6), which suggests that palaeochannel PCI is unlikely to have been
active much before the mid-Holocene, and was therefore probably not
contemporary with Catalhdyiik.

At Catalhyiik the red-brown Upper Alluvium overlies both pa-
laecochannels to a depth of ca. 150-250 em. The clear contact between
Upper and Lower Alluvial units suggests a break in continuity of deposi-
tion; that is, there may have been a phase of stability during which alluvi-
al deposition presumably took place elsewhere on the fan, away from the
occupation area. Renewed alluviation then buried the old land surface.
Compared to the lower alluvium, the upper alluvium has a higher car-
bonate content, elevated magnetic susceptibility values and a significant
coarse fraction. This suggests a contrast in the catchment source area be-
tween the early and late Holocene. The Upper Alluvium also appeared
to seal a pit/ditch feature at Kulu hiiytik II, which has been “C dated to
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¢a.1730 cal. BC. On the other hand the pottery from this pit appears to
date to the Late Chalcolithic (4th millennium BC) rather than the Middle
Bronze Age (D.Baird, pers. comm. 1996). Whatever the precise age, the
Upper Alluvium seems to be mid or late Holocene in age. The mound at
Kuglu hiiyiik TI was cut into by an irrigation section, and the resulting
stratigraphy was studied in conjunction with Dr Baird's survey team. This
showed that, in this area at least, the underlying marl surface was ir-
regular rather than sub-horizontal. Variations in the thickness of alluvium
may therefore occur at locat as well as regional scales.

Conclusions

The geoarchaeological programme at Catalhdyiik has been planned
as the central reference site for analysis of alluvial stratigraphy on the
Cargamba alluvial fan as a whole, spanning the entire Holocenc period.
The 'natural' layers underneath Catalhdyiik are riverine clay-silts, in-
dicating that the site was founded on an alluvial plain which had started
to accumulate at the start of the Holocene on the bed of the former Konya
lake. The backswamp-type soils were heavier and wetter than those
which exist today, and would have been covered by floodwaters during
early spring and possibly also in winter. The existence of river channel
deposits between the two mounds and of palaco-channels in nearby ir-
rigation sections indicates that a branch of the Cargamba river has
flowed here during much of the Holocene. 1t is likely that Catathdyiik
was founded on the eastern bank of the Cargamba river, which appears to
have been cut into and built up to form terrace-like features.

Data collection from 16 other archaeological sites on the Cargamba
fan, in conjunction with Dr Baird's archaeological survey work, will help
to explain the pattern of archaeological site distribution, and, in par-
ticular, biases due to site 'loss' through alluvial burial. These sediment
cores and samples will provide a valuable basis for understanding the
changing natural and cultural landscape of the Konya plain since the time
of the last glaciation. Laboratory analysis and dating of these Late Qua-
ternary sediments will indicate their age, significance and association
with Neolithic and later archacological sites.
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Table 1:Radiometric age determinations
Site Site ref Labref. age +(yr BP) sedimentary unit
1. Luminescence (OSL.) dates
Catalhtyiik CH94A(V) CH1 8886+1664  lower alluvium
Catalhoyitk CHO4A(VIII) CH2 11136+2219  top of marl
Catalhdyiik CHO4D(VIII) CH3 8910+£2205  lower alluviam
Catalhdyiik CH94D(IX) CH4 8233+1370  lower alluvinm
Catalhoyilk PCI, unit 4 CP4 45454805 palacochannel
Catalhoyiik PCI, unit 5 CP5 6613+£1566  palacochanncl
Catalhoytik PCI, unit 6a CPboa  2872+472 palaeochanncl
Catalhoylik PCI, unit 6¢ CP6¢c  6629+1109  palaeochannel

2. Radiocarbon dates (uncalibrated ages BP)

Catalhoyiik CHOSE(IV) Beta-90020 6760+80 organic 7channel fill
' with cultural debris

Avrathan: hit.  AI95 core (IV) Beta-90019 8700+100 organic backswamp
deposit

Kizil hii. I KLI95 ditch Beta-90021 8330+120 organic backswamp
deposit (section)

Kuslu hiildll KUII9S (B/C) Beta-90022 3430+100 Charcoal from pit
(section)
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Table 2: KOPAL list of archaeological sites studied 1994 - 1996
Agadami hiiyiik (Roman); 429 cm core, plus 350 cm deep ditch section, [1995]

Avrathans hiiyiik (Early Bronze Age, possible Late Chalcolithic); 401 cm core,
plus 357 cm deep ditch section, [1995]

Boyali tdmek (mainly Larly Bronze Age, plus Late Chalcolithic, Iron Age and
Hellenistic); 598 cm core, plus >310 cm deep ditch section, {1996]

Catalhdyiik (Neolithic-Early Chalcolithic); six cores up to 733 c¢m long, and
sections >500 em and 362 cm deep, [1994 and 1995)

Catalhdyiik West (Early Chalcolithic); 800 cm core, | 1996]

Dedeli hilylik (Neolithic, Early and Late Chalcolithic); 390 cm core, plus >210
cm deep ditch section, [ 1996]

Dolay hiiyiik (Tron Age); 300 cm core, [1995]

Kizlar hiiylik (mainly Early Bronze Age); 440 cm core, plus >142 cm deep
ditch section, [1995]

Kizil hilyiik I (mainly Early ‘Bronze Age, + Neolithic, Early and Late Chal-
colithic, and possible Epi-Palaeolithic); 449 cm core, plus >700 cm deep ditch
section, | 1995]

Kzl hiiyiik 11 (Iron Age); 400 cm core, [1995]

Kuru hiiyuk (Early Bronze Age), 406 cm core, plus >270 cm deep ditch section,
[1996]

Kuslu hiiyiik T (Iron Age-Hellenistic); 342 cm core, plus >202 cm deep ditch
section, [1995]

Kuslu hiiyiik IT (Late Chalcolithic); ditch sections up to 465 cm deep, [ 1995]

Musalar hiiyiik (Hellenistic-Roman, + some probable Early Bronze Age and
Early Chalcolithic (northwest side only)); 350 ¢m core, plus >500 cm deep
trench section, | 1996]

Okeu hiiyiik IJ (north){Early Bronze Age + Hellenistic-Roman}; 614 cm core,
plus >202 em ditch section, [1996]

Sircak hiiyiik (Roman-Byzantine); 200 cm core, [1993]
Torundede hiyiik (Hellenistic-Roman-Byzantine); 663 cm core, |1995]

Urumdu hiiyiik (Bronze Age and later) ; 627cm core plus »>205 ¢m deep ditch
section, | 1995]
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Figure 1: Map of the Konya Plain, showing the major Late Quaternary sediments and the location of
lake care sites studied in 1994 and 1995



B Haadim i

Fanca

LR EL S LE T

0

e
~

Il&n ..“In.rlmufh/..w 7/

N

110

10Gm

Topographic plan of Catalhiyiik (east mound) with the location of cores taken in 1994 and 1995

Figure 2



[Tl

1007
L0G6
1005 -I
1004 4

1003 4

1002 +

1001

Elevation (m.a.mesl.)

1000

999 A

998 -

9oy

996

Geave

Figure 3:Summary cross-section of the geoarchacological sequence at
not to scale)

F4.FPalacsochannel

T s I sitie Redeposited
ey KLLLHL ‘
Sand [ Sih Pas Clay @ Mart ﬂ %ﬁ%ﬂync R Cultural % Culwral

Deposits Deposits

Catalhiyiik, plns Carsamba palacochannel (hotizontal axis



Figure 4:Map of the western Konya plain, showing the major Late Quaternary sed-
iments and the location of archaeological sites in cestigated in 1995 and
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ANADOLU ANTIK SEHIR SIKKELERINDE
ASKLEPIOS KULTU
fiter UZEL*
GIRIS

Ik sikke Bati Anadolu'da Lidyalilar tarafindan M.0.7. veya 6. yiiz-
yillarda basiimig ve para basim iglemi buradan tiim Antik Yunan diin-
yasma kisa siirede yayilmist:. Antik Cag'da sikke basimimnin yiizde alt-
nugtan fazlasi Anadolu'da gergeklestifine gore iilkemizin niimizmatik
acisindan biiyiik deger tagidifi bir gercektir. Bu ilk drneklerden itibaren
sikkeler, ekonomik, siyasal ve kiiltiire! tarih acisindan dnemli belgeler ol-
muglardir. Gergekten de Grek CaZi'ndan Roma Cagi sonlarina kadar bir-
¢ok tarihsel olay: sikkeler yardimiyla yorumlayabilmekteyiz. Sikkelerin
bir ozelligi de mitolojik unsurlara yer vermeleri idi. Burada, Grek mi-

tolojisindeki Asklepios kiiltii ve bunun niimizmatik ile ilgisinden bah-
setmek istiyorum.

Yaptifim katalog taramalarinda Grek Cagi'nda basilan Anadolu sik-
kelerinde Asklepios kiiltii ile ilgili bir tasvir belirleyemedim. Bilinen en
eski dmek (M.0.350-330) ile tarihlenen bir giimils Epidauros sikkesi
fizerindedir! (Resim: 1). Bu trihemidrahminin arka yiiziinde sol elinde
asa tutan tahta oturmus Asklepios'un sag eli bir yilanin {izerindedir. Epi-
dauros Asklepieonu veya Thrassymedes'in altin-fildigi saheser heykeline
benzeyen bu tasvirin biraz defigik sekli de gene bagka bir Epidauros
sikkesi tizerinde yer almigtir2. '

Buna karsilik Roma Cagi'nda Anadolu'nun otonom kentlerinde ba-
silan bakir ve bronz paralarda Asklepios kiiltiine daha fazla yer ve-
rildigini goriiyoruz ki bu aragtirmada bu konu ayrintih olarak ele alin-
migtir.

(*} Ilier UZEL, Gukurova Universitesi Tip Fakiiitesi Deontoloji ve Tip Tarihi ABD, Balgali-
ADANA

(1) MKraay, C: Greek Coins, Marry N. Abrams Pulb. New York, s: 345, pl. 161,519,
(2) Decharme, P.:Mythologie de la Gréce Antigue Gamnier Fréres, Paris, 1879, s:275-280
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ASKLEPIOS KULTU

Roma Cagi'nda Anadolu’da bastlan gehir sikkelerinden incelemeden
dnce, Asklepios kiiltii hakkinda kisa bilgi vermek wygun olacaktir. Yunan
diinyasinda "hekim tanr" ve "hekimlik tanris1” olarak biiyiik iinii clan
Asklepios (Eskiilap, Aesclapius) Apolion'un ogludur. Bilindigi gibi Apol-
lon, Homeros destanlarinda ordulara veba ve bulagici hastalik salan
olumsuz korkung bir gii¢ gibi canlandirtlir; bunun yaninda iyilestirici,
her derde deva bulan tanri anlamindaki "Paian" ek adiyla da amlirdi.

Efsaneye gore Thessalia Kralt Phlegyas'm Koronis adli bir kizt var-
dir. Apotlon'la sevigir ve ondan gebe kalir. Tanrinin doliinii karninda ta-
sirken Arkadiya'dan gelme Ischys adli bir yabancry1 da yatagina alir, Bu
olays tanriya, kutsal kusu kuzgun haber verir, tanrt da 6fkesinden bem-
beyaz olan kugu siyaha boyar (Sair Pindaros, Igik Tanst Phoibos Apol-
lon'un, olayt kendisinin gordiigiinii sGyler). Koronis korkung bir cezaya
garptlrlhr Bir odun yr$immmn iistiinde diri diri yanacaktir. Alevler Ko-
ronis'i yalamaya baglar, can vermek iizere iken Apollon, &liiniin kar-
nindan ¢ocugu ¢ikarir ve bityiimesi igin at adam Kheiron (Chiron)'a tes-
lim eder. Bu olay, hekim tanrinin son anda kurtaricl olarak yetigmesini
simgeler. Asklepios'a hekimlik sanatin1 6greten Kheiron doganin iginde
yasayan, doganin sirlarina ermis bir varhiktir. Saghgin kaynag dogada
olduguna gtire, Kheiron'un a¢ik havada giinesin altinda gifali sulardan
ve otlardan faydalanmasini bitmesi sasilacak bir gey degildir.

Boylece Asklepios usta bir hekim olarak yetigir, hekimligin ve cer-
rahligin biitlin bilgilerini edinir; bununla da kalmaz, dliileri diriltmek yo-
luna bile sapar. Bunun sirrim1 efsane gdyle agiklar: Tanrica Athena,
Gorgo canavar! 6ldii§ii zaman bedeninden akan kani toplamig ve Ask-
lepios'a vermig. Gorgo'nun saj tarafindaki damarlarda dolagan kan, ze-
hirli; sol tarafindaki damarlardaki ise faydali imis. Bu gifalr kani Ask-
lepios oliileri diriltmek icin kullanmig, epey insan diriltmig, bunlarin
arasinda Kapareus, Lykurgos, Minos'un oflu Glaukos ve Theseus'un oglu
Hippolytos da varmig ( Phaidra). Zeus, dogal diizeni bozan hekim tan-
rinin bu agin giiciinden kugku duymaya baglamig, Asklepios'un iizerine
bir yildirim salmig ve onu yok etmis. Apollon da oglunun 6¢iinii, Zeus'a
yildinnm bagislayan Kykloplan oldiirerek almig ve Asklepios'u gokte
burglar arasina yerlegtirmis ( Admetos).

Asklepios adina kurulan tapinakfara “"Asklepieion" denir. Bun-
lardan ilki Epidauros'ta ve en iinlii birisi de Pergamon (Bergama) dadur.

(3) age.s277.
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Burasy, Hygieia kadar Asklepios kiiltiinden once Anadolu'da bulunan Te-
lesphorusu da bir araya getirir ve ilk Cag'da sifal su, iyi hava, kaplica
gibi fizik tedavilerin yaninda telkin, eglence ve kiiltiir yoluyla heklmllgm
ne kadar ileri gittigini goz dniine serer.

Anadolu Asklepios efsanesine bir katkida bulunmugtur. "Insanlart
iyi ede ede &liime meydan okuyan Asklepios'un Zeus yidinmiyla ol-
diirince linlii hekimin son anda yazdigs regete oradaki bir otun iizerine
diiglivermig yagmur yagmig, yazimn 6zii ota karismig ve her derde
deva sarmisak meydana gelmig"s,

Asklepios, efsaneye gére Apollonun oglu idi fakat Homeros'ta bir
kahramand:. Giderek tannlasmis Ozellikle Epidauros'da kutsanmigtir.
Attribiileri yilan, horoz, asa ve kupa idi. Heykellerde bazen sag omuzu
agik giyisilidir. Sag elindeki asasma yilan sanlmustir. Arkaik Cag'da
geng ve sakalsiz olarak gosterilir, M.O1V yiizyilda sakall idi. Asklepios,
sanatinl kizt Hygieta (Yunanca saglik anlamina gelir) ve Asklepiades
(Asklepios ogullart) diye siki bir lonca diizeni iginde birlegsen hekimlerin
aractliiyla Ilk Cag sonuna kadar siirdiirmilg bir tanndir ve karist He-
pione, ogullan ikist de iinli birer Asklepiades olan Podalire ve Machaon;
kizlar guzel tebessiimlit parlak gbzlii Hygieia ile laso, Panakeia, Aca[c
ve Nekahat Tanrisi Telesphorus ile birlikte kutsanir.

Asgklepios, III. ylizyilda veba salgintmin ardindan Roma'da da kut-
sanmigtl.

Asklepios i¢in gen¢ ve sakalsiz bir ¢cok heykel ve kabartmalar ya-
pumig ve bunlara sikkelerde de yer verilmigti, M.O. V. yiizyildan, iti-
baren “ciddi yiizlii, sik sacli, sakallr ve giiclii bir tann" olarak gés-
teriimisgtir. :

Bergama Askeplonu'nda bulunan heykelleri sakailidir. Bunlardan At-
tika isi bir bag, klasik kiiltiiriin sakalls tipini gostermektedir. Bunun M. 0.
V. yiizylla ait bir Asklepios basi oldugu soylenebilir. Hellenistik
Donem'in bir heykelinden kopmug Asklepios'un sakallr bagi da, gifa tan-
nsiun kendisine yakigir agirlik ve sevecenligini tagimaktadir. Yilan sa-
rilr asasina dayanmig kiigitk bir heykel de bu dénemin isidir. Bunun gi-
bilerin Bergama bronz paralariun iistiinde de resmi vardir. Asklepieon'da
bulunan ve Bergamali biiyiik sanat¢i Pyromachos'un yaptigi sifa tan-
nsinm gorkemli heykeli ise, Polybios'a gore, Galatlar tarafindan kiriian
Phidias'in Atina Akropolii'ndeki heykeline benzemekteydi. Bu heykel

(4) Bayath, O.: Bergama Asklepionu, 5 Bs, izmir, 1993.
(5) Erhat, A.: Mitologya Sozlitgii, Remzi Kitabevi, Istanbul, 1984, s: 67-69.
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Bithynia Krali ll. Prusias tarafindan Bergama'dan alinip iilkesine go-
tiirtilmiigtiir®. Bilindigi gibi, Ege sanatinda geng yiizler yerine sakalli ve
yaglica tiplere yer veren Pyromachos, yeni yiiziiyle Asklepios'u, Zeus'a
benzetmigtir. Kulaklarinda kiipelert vardi, gozleri ¢ukurlukiari iginde
cevrenin derinliklerine bakiyordu. Bu bakuslar, karanhk ve carpici ise de
korku vermeyen sonsuz bir giiciin etkisi altinda sevimli ve sevecendi.
Floransa Miizesi'nde bulunan Aslepios heykeli iizerinde duran uzmanlar,
Bergama'daki heykelin bir benzeri oldufunu kabul ederler. Biiyiik ve
sade bir harmaniyeye sartlmig giiclii bir adami gosteren bu heykel, ayak-
larindaki sandallarla uzun yolculuga dayamiklilifim anlatir. Gozleri gev-
renin bogluklar i¢ine dalmigtir. Insanlarin giiclii ve kurtaric: tannsi, ya-
ratan ve kurtaranin yerle gtk arasinda bulundugunu gésterir gibi bir
bakigl vardir. Bu heykelin Roma Cagi'nda yapilmig kiigiik bir kopyasi
Ankara Anadolu Medeniyetleri Miizesi'ndedir?.

HYGIEIA

Aelius Aristeides'e (M.S. | yiizyil) gore, Asklepios'un ¢ocuklarmn
en onurlusu Hygieia'dir. Onceleri baba- k1z sifa tanrisi iken, sonralart
(M.0.480) daha genel anlamda kurtarici ve tiim tehlikelere kargi si-
gmilir bir tannga olmustur. Kuzey Yunanistan'da ve Anadolu'da ken-
disine biiyiik iimitler baglanmigti.

Atina, Istankdy ve Bergama'da da Hygieia, Asklepios gibi onur ka-
zanmigtir. Roma'ya ise ancak IL. yiizyilin baglarinda girebilmigtir. Sag-
lik koruyan tannga olarak genellikle yagatiimigts.

Heykelleri ayaktadir. Koltuk iizerinde oturdufu cok azdir. Hyge-
ia'nin yaminda ¢odu kez yilan da bulunur. O, Asklepios'un kutsal yi-
laninin stit anas1 gibi goriiliir. Baz1 durumlarda agirbagh ve sert ba-
kislidir. Bazen ince ve zarif bir bigcimde geng bir kiz gibidir. Bergama
sikkelerinde ve pigmis toprak iglerde de Hygieia'nin yer aldig1 goritiir.
Asklepios kazilarmda bulunan Hygieia heykellerinin birinde, khiton giy-
mig ve bir mantoya sarilmgtir. Sag elinde gogsiine dogru uzanmakta
olan bir yilan vardi®. Sudan olduk¢a bozulmus olan bu heykel, M.O.IV.
yiizyillda yapilmig olan bir heykelin kopyasidir. Bergama'da bulunan
bagka bir kabartma da, Asklepios ile Hygieia birlikte ayakta bu-
lunmaktadir. Heykel Hellenistik Donem'in en parlak stilinde yapilmgtir,

(6) Bayali, Oa.ge.,s: 60-61

(7)  Anadolu Medeniyetleri Muzesi. Kutlugiin (Kayas) Buluntulan 385 cm yukseklifinde de
benzer bir Roma Ca Asklepios heykeli vardrr.

(8} Benzer bir Hygicia heykeli de [znik Mijzesi'nde teghirdedir.
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TELESPHOROS

Hellenistik DBénem'in sonlarinda, I1. yiizyilda, Bergama'da iin saims$
bir gifa tanrisi olan Telesphorus, Asklepios ve Hygieia ile birbirine bag-
hdir. O, hekimlik gizinin ustasi, rilyalarn yoran ve iyilesme donemini
kollayan bir tanr idi. Telesphoros, bu nedenle iki tiir ig bitiren anlamina
gelir: Yagam ve oliim gibi.

Bir bilicinin yorumu iizerine, Asklepios'un Epidauros'tan ve Kos'dan
Bergama'ya geligi gibi, Telesphoros da, bu yollardan aym yerlere ya-
ydmig ve bir veba salgini lzerine Atina'ya girmigtic. Bergama Ask-
lepionu'n da altr yil kalarak tedavi olan gair ve hatip Baltkesir'li Aelius
Aristeides Telesphoros i¢in goyle dvgiide bulunur: "Asklepios'n iki kez
riiyamda Telesphoros ile birlikte gérdiim. Baslarinin etrafi glines gibi
parliyordu, Olduk¢a giizel ve geng idiler. Hastalifim icin bana bir ot
onerdiler ve kayboldular. Bir giin bana cok tehlikeli bir ameliyat ya-
pilacakti. Bundan Telesphoros'un telkini ile kurtuldum. Tapmnaga adak
edilen bir giimiig iskemlenin iizerinde, altindan yapilmig ii¢ heykel
vardi: Asklepios, Hygieia ve Telesphoros. Yine bir giin rilyamda, Te-
lesphoros'u birinci ve ikinci tapinakta ve mihraplarinda gezerken gor-
diim™,

Aristeides, Pausanias ve daha bazilari, Telesphoros'u Bergama'nm
Ozel tanrisi sayarlar. Bu bakimdan onun "zamaninin en biiyik hekimi ol-
dugunu ve dlimiinden sonra o8rencileri tarafindan bir mezhep kurucusu
sayilarak tanri derecesine yiikseltildigini" kabul ederler. Telesphoros i¢in
de Asklepios gibi adaklar verilirdi. Térenlerde, zengin bir bigimde siis-
lenen Asklepios ve Telesphoros'un heykelleri birlikte kutsanirdi. Te-
Jesphoros, Asklepios heykeli yaninda mantolu bir geng seklinde gos-
terilmigtir. Bu giysisi ile de iyilesme dénemi i¢inde bulunan insanlara
benzetilmigtir. Kabartma gruplarinda ve Asklepios ile ya da Hygieia ile
birlikte verilmistir. Antoninnus Pius (138-161) déneminde basilan Ber-
gama bronz paralanin arka yiiziinde de sivri kiilahli, kendisine 8zgii olan
mantosu ile 6nden goriiliir. Seramik iglerde de Telesphoros bazen ayakta
bazen de ¢Omelmis dizleri ¢enesine dayanmig bir durumda gos-
terilmisgtir.

Asklepios icin oldugu gibi, Telesphoros icin de Bergama Ask-
lepionu'nda bir bilicinin buyrugu {izerine, iki katl) yuvarlak tapinak yap-
tirilmigti. Bu tapinagin iginde, Telesphoros'un kiiciik bir heykell de bu-
lunmugturio,

{S) Boulanger, A.: Aelius Aristide, Ed.dc Boccard, Paris, 1968.pp.127-135; 462-498.
(10) Deubner, O.: Das Asklepeion Von Pergamon, Verlag fiir Kunswissen-schaft, Berlin, 1938.
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ROMA IMPARATORLUGU DONEMINDE BASILAN SEHIR
SIKKELERI

Roma'da imparatorla Senato tarafindan kesilen devlet sikkeleri ya-
ninda bir de, dogudaki tzerk kentler ve prensler tarafindan bastirilan sik-
keler vardl. Imparatorluk Devri'nde bu imtiyaz yalniz Kuzey Yunanistan,
Anadolu, Suriye, Misir ve bazi Kuzey Afrika sehirlerine verilmig, im-
paratorlugun bati eyaletleri bundan yararlanamarmgti.

Biitiin bu sikkelcrde yazilar Yunanca idi. Yalniz Roma eyaletleri ge-
nellikle Latince ve Latin alfabesini kullanmiglardy. Hatta bazen bunlar
da, (mesela Suriye'de) Yunanca kullanilmigtir. Sehir sikkelerinin &n yu-
ziinde genellikle saltanat siiren imparatorun resmi ile ismi bulunwrdu,
Fakat Roma'ya bagli bulunduklari, genel olarak yalmz bakir sikke kes-
mig olmalarindan anlagilabifir.

Bu sikkelerin arka yiiz resimlerine gelince, bunlarin amaci Roma
devlet sikkelcrinde oldugu gibi, Snemli olaylan belgelemekten ve pro-
paganda yapmaktan ibaretti. Sehir sikkeleri ile belgelenen bu olaylann
Ozelligi daha cok yerel olmalandir. Ciinkii sehirler hi¢ olmazsa geklen
otonom olduklan igin, sikke tiplerini secimde, Roma'daki devlet idaresi
tarafindan tercih edilen fikirlere bagl kalmamuglardir. Devlet, sehir sik-
kelerinde miigtereken kullanilan bu tiplerin basinda imparatorun zafer
kudreti, devletin, Roma'min Victoria'sina tekabiil eden Zafer Tanrigas:
Nike ile; Roma'nin Virtus tipine uygun olarak ata binmis vaziyctte, yahut
bir diigman esiri ile birlikte bir zafer alameti tagiyan yaya ile ya da yal-
niz bagina muzaffer imparatorun resmi ile v.s. ifade edilmigtir.

i¢ politikaya ait bir propaganda araci olan bu resimlerde dzellikle
devletin birligl ile halkin bang ve mutluluguna uygun olanlar da alin-
mugtir. Tyche tipi devlet sikkeleri Fortuna ve Felicitas tiplerinin ifade et-
tikferi siyasi fikirleri kendinde toplamigtir. Roma imparatorlugu'nun 1us-
titia (adaleti) ve aequitas (hak sinashigini), dogu eyaletleri Dikaiosyne
resmi ve kavramuy ile ifade etmiglerdir. cherus Alexander (222-235)'in
Tarsos (Tarsus) sehrine ekmeklik bugday gondermesi gibi, im-
paratorlann iyilikleri sikkeler uzerinde onemli olaylar olarak tespit edil-
migtir. Dogululanin gitkran ve sadakat hisleri, velinimet gibi dii-
stindiikleri imparatoru On Asyamin eski bir adeti geregince,
tanrilagtirmigti.

Ayrnica yerel yapilar; gehir surlar, tapmaklar vs. yahut halkin ticaret
ve kazanglari, balik¢ilik yahut gemicilik gibi islerle ilgili sikke resimleri
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de pek c¢oktur. Bu arada Ticaret Tanris1 Hermes'in resmi o gehrin eko-
nomik ac¢idan gelistigini gosterirdi.

Yakin Dogu'da &teden beri biiyiik bir rol oyramis olan din, bu d&-
nemde de yerel ilgiyi ceken en onemli konu idi. Bu nedenle dinsel ko-
nulari igleyen resimler, Imparatorluk Devri'nde hangi kiiltlerin yagamig
olduklarini gosterdiklerinden, ¢agdas aragtirmalar i¢in birinci derecede
tnemli bir kaynaklardir, Bu resimler sayesinde, tapilan tanrilar arasinda
Zeus-Jiipiter, Apollon, Poseidon-Neptunus, Athena-Minerva, Herakles,
Mercurius, Dionysos-Bacchus, Demeter-Ceres, Artemis-Diana, Ares-
Mars, Isis, Dioskurlar gibi buyuk Yunan-Roma tanr ve tanrlgalar Se-
rapis, Asklepios, Hygieia, Helios vs. gibi Imparatorluk Devri'nde devletin
birer tanr1 mevkiine ¢tkanlari, dag ve - nehir tanrtlari, Pan, Marsyas, Men;
Kyzikos, Solymos, Perseus, Kadmos, siivari tanrilari vs, gibt yerel tan-
rilarm var oldugu anlagilmagtir.

Sehir sikke basiminin sanat bakimindan geligmesi deviet pa-
ralarininkine parale] bir seyir izlemistir. Onceleri eskiden kalma gekiller
devam etmig; giderek.bir durguniuk devrine girilmis; nihayet para basim
isi son bulmugtur. Bizans iislubuna gec¢ig, sehir sikkelerinde go-
rillmemisgtir. Ciinkii devlet idaresinde ortaya ¢tkan bir takim de-
gisiklikler sikke basimina daha once zaten son vermigtill.

Anadolu'da para basma imtiyazina sahip gehirlerde Eskiilap kiiltiine
yer verildigini miize ve katalog incelemeleri ortaya koymaktadir, Ek-1'de -
Anadolu schirlerinde basilimg paralarda Asklepios, Hygieia ve Te-
lesphorus'a yer veren Anadolu kentleri yer almaktadir, -

(11} Bosch, B.: Eski Sikkeler Rehberi, MEB Basimevi, [stanbul 1951, s; 67-74
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Sehir
Aigai
Aizanoi
Akmoneia
Akmoneia
Akmoneia
Akmoneia
Amaseia
Amastris
Ankyra

Antinoos
Apollonica

Apollonis

Bargasa
Bargasa
Bargyllia

Bithynion
Klaudiopolis
Bruzos
Bruzos
Bruzos

(EK:1) PARALARINDA ASKLEPIOS KULTUNE YER VEREN
ANTIK ANADOLU SEHIRLERI

Impagalor

Julia Domna (193-217)
Caracalla (198-217)
M.S. Lytizys] (9
M.S.1.ytizyil {?)

Gallienns {253-268)
Commodus (117-192)
Traianus (98-117)

Septimiuvs Severus

(193-211)

Marcus Aurelius (161-180)
Seplimus Severus Mordiainon
(193-211)

Severus Alexander (222-235)

Gallienus (253-268)
Saloninus (259)

Seplimius Severus (193-211)
Julia Domna (193-217)
Caracalla (198-217) veya
Elagabal (218-222)
Septimius Severus (193-211)
Septimius Severus (193-211)
Julia Domna (193-217)

(12) Von Aulock: Syllege Nummorum Graecor.rm-rz {(SGN), Berlin, Verlag GebrMann, 1958-1667,

Tafel (T}
(13} SNG,T:
(14) SNG,T:
{15) SNG.T:
(16 SNG,T:
{17) SNG,T:
{18} SNG,T:
(18} SNG.T:
(20) SNG,T:
{21} SNG.T:
(22} SNG,T:
{23) SNG,T:
(24) SNG,T:
{25) SNG,T:

: 266, No: 7675,
287.830%
109, 3365
109, 3366
287.8310
287,8315
230, 6702
234, 6808
304, 8723
245, 7103
164, 4994
92,2805
79,2512
79,2514

(26) British Musewn Catalogue (BMC), 73-14

(27) SNG,T:
{28) SNG,T:
(29) SNG,T:
(30) SNG,T:
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10,321

115,3523
115,3525
115,3524

Tanrs

Asklepios!2
Asklepios!?
Asklepiosl4
Asklepiosls
Asklepioslo
Asklepiost?
Asklepiosl¥®
Asklepios!?

Asklepios ve Hygieia'min
arasinda Telesphorus 20

Hygieia 21

Asklepios ve Hygieia kar-
silikl1 arasinda
Telesphorus 22

Eskiilap ve Hygleia23
Asklepios 24

Asklepios tapinakta 25
Asklepios saga doniik 26

Asklepios 27
Hygieia28

Asklepios??
Asklepios3e



Bruzos
Diokleia

Dokimeion
Etenna
Flaviapolis
Hadrianopolis

Halikarnassos +Cos

Herakliea Pontu
Herakliea Pontu
Herakliea Pontu
Herakleia Pontu
Herakleia Pontu
Herakleta Pontu
Herakliea Pontu

Herakliea Pontu
Herakliea Pontu
Herakliea Pontu
Herakleia Pontu
Herakleia Pontu
Herakliea Pontu
Heraklica Pontu
Herakliea Pontu
Herakliea Pontu
Herakliea Pontu
Herakliea Pontu

111 Gordianus (238-244)
Elagabal (218-222)

M.S.2-3 yy.

I.Maximinus Thrax (233-238)
Commaodus (177-192)
Pupicnus (238)

Caracalia ve Geta (209-212)
Traianus (98-117)

Geta (209-212)

Geta (209-212)

Caracalla (198-217)
Caracalla (198-217)
Diadumenianus (217-218)
Macrinus (217-218)
Diadumenianus (217-218)
I.Maximinus Thrax (235-238)
1. Maximinus Thrax (2335-238)
Gallienus (253-268)
Pupeanis (238)

Balbinus (238)

Balbinus (238)

Balbinus (238)

Batbinus (238)

Gordianus (238-244)
IT1.Gordianus (238-244)
III.Gordianus (238-244)

(31)
(32)
(33)
(34)
{35)
{36}
(37)
(38)
(39)
(40)
{41}
(42)
(43)
{44}
(45)
(46)
(47)
(48)
49
(30)
{(51)
(32}
(33)
(54
(55)

SNG,T: 115,3528
SNG,T: 115,3532
SNG,T: 115, 3547
SNG,T: 165, 5026

AsklePios Hygieia gal ile
yilan3

Hygiela gal ve yilanl: Ask-
lepios arasinda Telesphorus32
Asklepios33

Asklepios34

Asklepios ve Hygieia3s
Asklepios Artermis ve Anaitis3s .
Asklepios ve Hygieia?7? '
Asklepios?8

Asklepios??

Asklepiosdo

Asklepios#

Asklepios Hygieia42
Asklepios®

Asklepios 44

Asklepios4s
Hygieia%
Asklcpios¥?
Hygicia®®
Asklepios+?
Asklepiosso
Asklepios3!
Asklepioss?
Asklepioss3
Asklepioss4
Asklepios farkll tiptess

E.Levante: Syfloge Numnmorum Graecorwn (Cilicia), Bern No: 1542, Switzerland, 1986

SNG, T: 290, 8374
BMC, 112-91
SNG,T: 239,6939
SNG,T: 12,391
SNG, T 12,392
SNG, T: 239, 6944
SNG. T: 260,7517
SNG, T; 239, 6954
SNG,T: 12,399
3SNG, T: 12,409
SNG, T: I3, 410
SNG,T: 14, 458
SNG, T: 239, 6959.
SNG, T: 239, 6958
SNG,T: 13,413
SNG,T: 13,0414
SNG,T: 13,415
SNG, T: 13,431
SNG,T: 13,432
SNG,T: 13,433
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[11.Gordianus (238-244)

Herakliea Pontu Hygieia™®

Herakleia Salbake Marcus Aurelius (139-161) Asklepios?

Herakleia Salbake Marcus Aurelius (139-161) Asklepios taht iizerinde58

Herakleia Salbake M.S. 3yy. sonu Asklepioss?

Hicrapolis MS. 1-2yy Hygieia rolos j¢inde, sal ve yi-
lanfi, Xcmek yiyor Telesphoros
ve Sigleo

Hierapolis Crispina {177-192) Asklepiogs!

Hyrkaneis Commodus (177-192) Asklepioss?

Hyllarima Caracalla (198-217) Asklepioss3

Insel Pordosilene  Commodus (177-192) Athena ve Asklepios®

Insel Pordosilene  Valerianus (253-260) Asklepiosss

uliopolis Julia Domna {(193-211) Asklepiosss

(lulia-Pisidia)

Kame Septimius Severus (193-211) Asklepioss?

Kilbaiaoni Caracalla (198-217) Asklepios Hygiciat®

Inferiores (Neikaia)

Kremna Auncelianus (270-275) Asklepios Hygicia%®

Kyme Caracalla (198-217) Asklepios Hygleia™

Kyme Caracaltla (198-217) Asklepios™

Laodikeia Antoninus Pius (138-161) Asklepios??

Ladckeia Julia Domna (193-211) Asklepios Hygleia?

Laodikea Caracalla (198-217) Asklepios Hygieia?

Magnezia ad Julia Maesa (218-222) Asklepios™

Meandrum

Magnesia ad M.S3.yy. ortasi Asklepioss

Sypilum )

Magydos Alexander Severus (222-235) Hygieiagllanll_ve atkili, kar-
s15inda Asklepios™

Nakolgia Traianus (98-117) Asklepios™

(50) SNG,T: 13,434
(57 BMC, 120-27 -
(38) SNG,T: 80,2544
(59) SNG,T: 80,2551
(60) SNG,T: 118, 3626
(61) SNG,T: 290, 838D
(62) SNG,T: 290, 8228
(63) SNG,T: 80,2555
(64) SNG,T: 34, 1766
{65) SNG,T: 54, 1767
(66) SNG,T: 14,470 -
(67) SNG,T: 96,2987
(68) SNG,T: 96,2991
(69) SNG,T: 96,2991
(70) SNG,T: 52,1652
{71) 8NG,T: 52, 1655
(72) SNG,T: 125,3825
(73) SNG,T: 291, 8417
{(74) SNG,T: 292, 8421
(75) SNG,T: 64,2055
(76) SNG,T: 96,2998
(77) SNG,T: 150, 4641
(78) SNG,T: 128, 3896
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Nikaia
Nikaia
Nikaia
Nikaia
Nikaia
Nikaia
Nikaia
Nikaia
Milkaia
Nikomedeia
Nikomedela
Nikomedeia
Nikomedeia
Nikomedeia

Nikomedeia
Peltai
Pergamon
Pergamon
Pergamon
Perge

Pessinus
Pessinus

Domitianus (81-26)
Scptimius Severus (193-211)
Caracalla (193-211)
Macrinus (217-218)
Severus Alexander (222-235)
L.Philippus (244-249)
[.Philippus (244-249)
Philippus Tunior (247-249)
II Faustina (161-180)
Marcus Aurelius{161-180)
Philippus junior (247-249)
Philippus Junior (247-249)
Etruscilla (249-251)
Tranquillina (IIf Gordianus
238-244)

Traianus Decius (249-251)
2-1yy.

Antoninus Pius (138-161)
Commodus (177-192)
Caracalla (198-217)
Salonina (253-268)

Lucius Verus (161-169)
Lucius Verus (161-169)

Prusa ad Olympum Caracalla (198-217)

Sagalassos

Marcus Aurelius (161-180)

(79} SNG.T:
(80 SNG,T:
(81) SNG,T:
(82} SNG,T:
(83) SNG,T:
{84) SNG,T:
(85) SNG.T:
(83} SNG,T:
(87) SNG,T:
(88) SNG,T:
(89 SNG,T:
(90} SNG,T:
(91) SNG,T:
{92) SNG,T:
(93) SNG,T:
{94) SNG,T:
(95) SNG,T:
(96) SNG.T:
(97) SNG.T:
(98) SNG,T:
{(99) SNG,T:
{100)SNG, T:
{101YSNG,T:
{102)SNG. T:
(103}SNG, T

17,545
18,579
18, 589
243,7043
19, 609
20,668
20,667
21,681
2427025
23,756
25.838
25,839
26,853
246,7122
246,7127
128 3%10
259,7504
44,1423
260,7517
154, 4742
214,6220
214, 6217
247,7154
17,5171
284, 8248

Asklepios?

Hygieia sal ve yilanli80
Hygieia sal ve yilanli¥!
Asklepioss?
Asklepios®?
Asklepiosss
Asklepiosss
Asklepiossé
Asklepioss?
Asklepiosst

Asklepios ve Hygieia8?
Asklepios ve Hygieias®
Hygieia®

Asklepios®2

Asklcpios?
Asklepiossd
Asklepiosss
Asklepios®

Asklepios ve Hygieias?
Asklepios Yilan ve

" Telesphoruss

Asklepios®®
Asklepios!o®
Asklepiosto!
Asklepios ve Hygieialt2
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Sailta
Salonina
Silandos
Silyon
Synnada
Tavion

Tios
Tics
Tios
Tios
Themissonion

Julia Domna (193-211)
Gallienus (253-268)
Crispina (177-192)
Valerianus (253-260)
Claudius (41-54)

Septimius Severus (193-211)

Septimius Severus (193-211)
Antonius Pius (138-161)
Caracalla (198-217)

Elagabal (218-222)

3.yy. 2.yansi

Thyateira Commodus {177-192)
Thyateira Septimius Severus (193-211)
([ONSNG, T: 245, 7093

(103)8NG, T: 102,3178
(L106)SNG.T: 155, 4893
(107)SNG,T: 131, 3976
(10B)SNG, T: 215, 6243
(109)8NG, T: 277, 8020

(110}SNG, T: 29,941
(111)SNG, T: 29,965
(H2)5NG,T: 30,973

(113)8NG, T: 132,4013
{(1149)SNG,T: 103, 3218
(115)SNG. T: 285, 8277
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SONUC

Bu aragtirmadan amacim, Ozellikle Roma Cagi'nda basilan antik
Anadolu sikkelerinden hangilerinin Asklepios kiiltiine yer verdigini be-
lirlemekti ki, bu 6n ¢aligmada bu gehirlerin sayisimin 55 kadar oldugunu
belirledim. Buralarda basilan paralarda bagka tanri veya olaylar da yer
aliyordu. Fakat Herakleia Ponti, Nikeai, Nikomedia, Ankyra, Pergamon
gibi bazi gehirler, Asklepios kiiltiine daha sik yer vermiglerdi. Bu ge-
hirierde neden Asklepios'a ilgt duyuldugu tip tarihgilerinin ilgilerini ¢ek-
melidir. Mescla Herakleia Pontu (Karadeniz Ereglisi, sikkelerinde M.S 1.
yiizyilldan 3. yiizyilin sonuna kadar Asklepios'a yer verilmigtir. Acaba
Asklepios kiiltil yer alan bu paralarin basildigs sehirlerde kutsal alanlan
da var m idi, yoksa Roma'da ilk defa kutsanma nedeni olan veba salgin
gibt bir olay mi saglik tanrisini giindeme getirmisti? Aigai (Yumurtalik-
Kilikya) ve Bergama'da, Nicae (Iznik) de bityiik Asklepion'lar oldugunu
Ankyra (Ankara)'daki Caracalla Hamami'nda Asklpeios ve Hy gicia'y1 bir
aracda gosteren bir sunak bulundugunu biliyoruz. Iznik'te, Marcus Au-
relius zamaninda basilan paralarda, Donisos, Tchye ve Asklepios ta-
pmaklarinin anisina, heykellerine yer verilmigtilts. 460'a varan antik
Anadolu kentlerinde 60'a yaklagan saysnin yeni aragtirmalarla daha da
artacagt: muhakkaktir. '

Sikkeler iizerindeki Asklepios ve kiilt mensuplarinin tasvirlerine ge-
lince:

Anadolu gehir sikkelerinde Asklepios'un ayakta, sakalli, sola doniik,
sag elinde yilana sarilmig asa tutan, sag omuzu a¢ik, sol omuza galla Gr-
tiilii ve sola doniik vaziyetteki tasvirleri en sik rastlanan Srnekleridir
(Resim: 2, 3). Septimius Severus (193-211) ve Julia Domna (193-217)'ya
ait bir Bargylia sikkesinde Asklepios saga doniiktiirzs, Nadir bir Heraklia
Salbake sikkesinde Asklepios, Epidauros sikkesi (Resim: 1) Srnefindeki
gibt tahta oturur vaziyette gdsterilmigtir (Resim: 4). Severus Alexander
(222-235) zamaninda basilan bir Nicae (Iznik) sikkesinde ise Asklepios
bir dragona binmis olarak tasvir edilmistir (Resim: 5)117.

Hygieia da sikkelerde ayakta ve genellikle safa doniik vaziyettedir.
Bazen saclarim toplamgtir, sag omuzu agiktir. Sag kolundan agagiya
bir sal sarkar. Heykellerindeki gibi bazen aglrbagll, sert bakigli, bazen
de ince zarif bir gen¢ kiz gibidir. Resim 6'da Septimius Severus do-
neminde (193-211) basilan bir Apollonvica sikkesi goriilmekiedirz.

(116)8tillwell, R.: Princeton Enc. of Cassical Sites, Princ.Univ.Press, Princ. New-Jersey, 1976,
5 623

(11 7}5carborough, I: Roman Medicine, Thames and Hudson, 1969, s: 143; Waddington, H:
Rec.Grec.Mon.Grec pl LXXXII,
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Telesphorus nadiren tek basina, Asklepios'u Apollon, Hygieia, Te-
lesphorus, Demeter, Kentaur Chiron gibi tanrt ve tanriga veya yar tan-
rilarla gosteren kompozisyonlarin en giizelleri Pergamon sikkeleri iize-
rindedir ki, bunlara ait 6rnekler Resim 8-12' de goriilmektedir.

Sonug olarak Asklepios'un Anadolu'nun antik halkinca da bir saghk
tanrisi olarak sevildifini, heykelleri ve kabartmalari yaninda sikkelerde
de tasvirine yer verildigini soyleyebiliriz. Ote yandan antik sikkelerin
dnemli tarih belgeleri oldugu bilindigine gére, tip tarihgilerimizin Ask-
lepios kiiltiine paralarmda yer veren sechirlere dikkatlerinin g¢ekilmesi
uygun olacaktir.
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VAN-KARAGUNDUZ KOY U ERKEN DEMIR CAGI
NEKROPOLU VE BURGAZ DATCA ARKEOLOJIK
ALANINDAN JEOFIZIK OZDIRENG SONUCLARI

Mahmut G.DRAHOR*®
Erkan ALTAY

1. KISA TARIHCE
I.1.Van-Karagiindiiz Erken Demir Cag't Nekropolii

Karagiindiiz Nekropolii'niin bulundugu aliivyon ova, Prehistorik do-
nemlerden beri yogun yerlesime sahne olmug bir bdlgedir. Ova, bagta
Karagiindiiz H8yiiZii olmak iizere Keganis, Asagt Mollahasan ve Hino
yerlesim alanlarmi da igermektedir. Caligma alaninin 1.5 km ba-
usmdaki Karagunduz {eski adi1 Sarakonis), Erken Bronz Cagi'ndan beri
yerlesime ugramug bir hoyiiktir, HOyiigtin dogusunda bulunan nekropol
alani ise, bolgede yapilan arkeolojik kazdar sonucunda, Erken Demir
Cagi'na tanhlenm1§tlr (Sevin ve Kavakly; 1994-1995). Giiniimiizde
Iran'in bati boliimlerinde kalan Urartu iilkesinin dogusundaki alanlarda
yapilan arkeolojik kazilar, ozellikle Erken Demir Cagi'ndan baglayan
zengin nekropollerin varllgml ortaya ¢cikarmigtir (Dinkatepe III-II, Ha-
sanlu V-1V, Khurvin, Sialk A-b, Marlik, Bard-i Bal, Pa-yi Kal). Ancak
Urartu Devleti'nin ana bélgesi olan Van ve gevresinde Klasik Urartu D6-
nemi Oncesine iligkin bir nekropol kazisi yapilmadigindan (Eski Ernis
ve Yeni Dilkaya kazilart diginda), Erken Demir Cag1 Van havzasi ve
Urartu kiiltéirii hakkinda bilgiler sourhy kalmigtir, Ancak 1992 yilinda
Sevin ve Kavakli (1994-1995) tarafindan baglatilan Karaglindiiz nek-
ropol Kazilariyla; Van bdlgesi i¢in biiyiik bir sorun olugturan Erken ve

{*) Dr.Mahmut G.DRAHOR, Dokuz Eyliil Universitesi, Jeofizik Miihendisligi Bélimii, 35100
Bornova-IZMIR
Erkan ALTAY, Istanbul Universitesi Muhendislik Fakultcsi, Jeofizik Muhendisligi Boltumii,
Avcilar- ISTANBUL
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Geg Demir ¢aglari arasindaki iligkiler saghkh bir bigimde kurulmaya
baslamigtir. Boylece Karagiindiiz nckropol kazilarimn Urartular'm ko-
keni konusunda son derece Omemli verileri ortaya c¢ikardii be-
lirtilmelidir.

1.2. Burgaz-Datga Arkeolojik Alant

ik kez Bean-Cook tarafindan bilim diinyasina tamitilan Burgaz ar-
keolojik alami, Datca Yarimadas'inin Hellenistik Cag Oncesi malzeme
veren en Onem!i merkezidir. Bean (1987) tarafindan yapilan ca-
lismalarda Arkaik duvarlarla ¢evrili surun icinde kalan akropol alani ile
antik limanlar incelenmigtir. Akropolde’ kesme ve ¢okgen tag du-
varciliginn bir kanigimiyla oriilmiig berkitme suru gériilmektedir. Surun
gliney uzantisi, deniz diizeyindeki tepe eteginin lizerinde yer ahr, su dii-
zeyi, Antik Cag'dan bu yana oldukca yiikselmigtir. Alt1 katmana dek yiik-
selen bu iyl korunmug uzantiin 1.0O.400'den kaldigr sanmilmaktadir.
Bugiin goriilen sur da, ¢ski berkitmenin onarilmig bir uzantist olabilir,
Surla cevrili alanda yapi kalintisina rasttanmamasina karsin, 1.0.7. yiiz-
yll ile Hellenistik Donem'den kalma canak-¢omlek parcalan bu-
lunmaktadir. Dalacak adindaki bu noktanin hemen giineyinde, kiigiik bir
limanin su altinda kalmig kalintilart géze carpar. Gegmigte, Dalacak'in
kuzeyinde kalan noktada ¢nemli arasgtirmalar yapilmistir; ancak yagma,
bu ¢alismalarn tiim izlcrini silmistir. Yiizyllin baginda Syme'den gelen
bir Yunanl: aragtirmaci, Datca Cayl agzinda yapti§i kazida, "degerli
adaklar agisindan oldukga zengin" bir Arkaik kutsal yer ile bir bagka Ar-
kaik yapiyr ortaya c¢tkarmugtir, Bugiin bu yapilarin izine rast-
lanmamasina kargm kiyida ve ¢ay agzinin hemen yakinmda, biiyiik bir
yapinin temeli gdze carpmaktadir. Iskelenm hemen giincyinde, biiyiik
cokgen taglardan oriilmig taraga duvarlanyla destekli, 21.3 m uwzun-
lugunda bir platform vardir ve burasi kii¢itk bir kutsal yerin tabant ola-
bilir. Alanda gtzlenen ¢omlek parcalan ve diger kalintilar, kentin 1.0.4.
yiizyilda "leklre yani bugiinkli Knidos'a tagindig1 siralarda da, eski kent
yerlesiminin tiimiiyle terk edilmedigini ortaya koymaktadir. Plinius'a
gére Eski Knidos i¢in Stadia adr da kullanilmigtir. Sonraki ¢aglarda pis-
koposluk listelerine giren bu ad, giiniimiizde varlifin1 Dat¢a bigiminde
siirdiirmektedir. Yani eski kent, yeni Knidos'a tagindiktan sonra Stadia
adin1 almug olabilir (Bean, 1987). 1980')i yillarda bdlgede yiizey arag-
tirmasi yapan Tuna (1982) ise, kentte yogun olarak Hellenistik Cag on-
cesi malzemelerin bulundugunu, dzcllikle de Arkaik, belirtmistir; ayrica,
Tuna'mn 1993'den sonra baglattify arkeolojik kazi sonuglarina gore, ken-
tin izgara planli olarak kurulmug olabilecegini gdsteren onemli deliller
ortaya cikmigtir. Yine kazi sonuglarinda ¢tkan yogun Hellenistik 6ncesi
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malzeme, Burgaz sit alaninm, Knidos kentinin ilk kuruldugu yer ola-
bilecedi tartigmasini giiclendirmigtir (Tuna, 1994).

2. ARASTIRMA ALANLARI VE ARASTIRMA PLANI
2.1. Van-Karagiindiiz Erken Demir Cag't Nekropolii

Aragtirma alani Van il merkezinin 34 km kuzey dogusundaki Ergek
Goéli'ne 1.5 km uzaklikta ve Memedik Cayi vadisinin i¢inde bu-
lunmaktadir. Bolge Van havzasim doguya baglayan yollar iizerindeki ko-
numu acisindan da oldukca Snemli bir yere sahiptir ($ekil: 1). Ka-
ragiindiiz Nekropolii 1991 yilinda koyliiler tarafindan sulama kanallar:
amaciyla yapilan kazilarda bulunmug ve durumun Van Arkeoloji Mii-
zesi'ne bildirilmesiyle de, 1992 yilindan beri arkeolojik kazilarin ya-
pildig1 bir alandir (Sevin ve Kavakli 1994-1995). Nekropol kuzeyden
giineye dogru cok hafif bir egimle alcalan tarlalar iginde bulunmaktadis.
Nekropolde 1992 yilinda yapilan kazilarda, boyutlari degisik mezar oda-
lan ortaya g¢ikanlmigtir (4 mezar odasit). Bunlarin bir b6limii ise dro-
moslu bigimde yapilmiglardir. Mezarlar genellikle 1-2 m derinlikte go-
miliidiir ve boyutlarn da de§igim gdstermesine karsin, yaklagik 2 x 4
m'dir. Mezarlar aliéivyon bir ova iginde gomiiliidiir ve toprak agiri de-
recede siltlidir, Boyle bir ortam i¢inde yaklagik 60 cm duvar kalinlifinda
ve 1 m yiiksekliginde iri tag bloklardan yapilan mezar odalarnnin jeofizik
dzdireng yontemiyle saptanabilecegi diisiiniilerek; 1993 ve 1995 Agustos
aylart icinde jeofiziksel dzdireng ¢aligmalart yapilmigtir. Ozdireng ¢a-
ligmalariyla;

-Aliivyon ova iginde gomiilii olasi mezar yerlerinin saptanmasi,

-Mezarlik alaninin uzamim yonlerinin belirlenerek, nerropoliin ge-
nisligi ortaya ¢ikartlmaya calisilmistir.

Bu amagla daha 8nce agilmig olan K[ mezarinin 5 m dogusundan
baslayan ve test profili lzerinde Wenner 1-3 m, dipol-dipel 1-2 m ve
Twin 1-3 m dizilimleriyle lgiimler yapilarak, alan icin uygun dizilim be-
lirlenmeye caligilmigtir. De8igik dizilimlerle yapilan &lgiimler si-
rasinda; profillerin tiimiinde aym: yerlerde goriilen belirtilerin (anomaly)
varlig1, yontemin, mezar yerlerini belirleme agisindan uygun olacagins
ortaya ¢ikarmigtir. Aynica, degisik dizilimlerle alinan dzdireng verileri
kargilastirildiginda, dipol-dipol diziliminin daha uygun sonuglar verdigi
goriilmiigtiir. Bu sonuglar dogrultusunda 1993 ve 1995 yillarinda test, A,
B, C,D.D' ve EF alanlar iizerinde 1-3 m aragtirma derinliklerinde dipol-
dipol dizilimiyle dlgiimler stirdiriilmiigtiir (Sekil: 2). Veriler METZ SAS

141



203 tipi sinyal ortalama dizgeli bir ozdireng aleti yardimiyla top-
lanmaugtir. Elde edilen verilerin grafik ve harita biciminde dokiimii ya-
pildiktan sonra, alamin bati ve giiney béliimleri arasinda yiiksek 6z-
direngli ve olas1 olarak da mezarlardan kaynaklandif1 samilan belirtiler
ortaya ¢ikmigtir.

2.2. Burgaz-Datga Arkeolojik Alam

Aragtirma alani, modern Datga kentinin 2 km kuzeydogusunda bu-
lunan Dalacak Burnu ve g¢evresinde bulunmaktadir. Yaklagik olarak
1400x400 m boyutlarina sahip ve deniz kiyis1 boyunca uzanan Burgaz
sit alani lizerinde 19801 yillardan beri diizenli olarak yapilan arkeolojik
ve jeomorfolojik aragtirmalar, sit alanindaki arkeolojik dolgular hak-
kinda ©®nemli sonuglar ortaya cikarmigtir. Arkeolo_]lk ylizey arag-
tirmalari, tepelerde arkeolojik materyallerin yogun olmasma kargin, i¢
kesimlerdeki diizliiklerde oldukca seyrek oldugunu gostermistir (Tuna,
1994}. 1993 yilinda baglayan arkeolojik kazilar sirasinda 5 farkli ar-
keolojik katman belirlenmigtir (Arkaik'ten Ge¢ Roma'ya degin). Ayrica,
SE.008.006 agmasinda ortaya gikarilan, yaklagik 0.5 m derinlikte go-
miilii, oldukga iyi iglenmisg duvarin varlig1 arkeolojik agidan dnemii ol-
dugu kadar, alamin jeofiziksel ydnden de incelenebileceginin. 6nemli bir
kamitrdir. Burgaz'daki arkeolojik yapilarin genig bir alana yayilmas: ve
ozellikle alanin kuzeydogusundaki diizliikte (bu alanda ylizeyde seramik
dagtlim diger boliimlere gére daha azdtr), yerlegim birimierinin olup ol-
madifimin ortaya ¢ikarilmasi igin jeofizik caligmalar yapilmasi ka-
rarlagtinilmigtir. Bolgede gomiili durumdaki arkeolojik nesnelerin bo-
yutlarimin genig Slgekli, genellikle tas malzemeden yapilmig olmasi v
1-2 m gibi si§ derinlikte gomiilii bulunmasi, jeofizik Ozdireng c¢a-
[ismalarr igin olumlu bir durumdu. Bu amacla, 1995 yili Temmuz ay:
icinde alanin jeofiziksel birimlerini tanimak ve arkeolojik nesnelerin be-
lirlenebilirligini aragtirmak icin 6 giinliik bir ozdireng ¢aligmast ya-
pitmustir. Caligmalara kazi yapilan alanin kuzeydogusunda ve sur du-
varlarinin kuzeyine yakin olarak in-situ durumda bulunan ve olasi olarak
da Arkaik Cag'a iligkin bir platformun yanindan baglanmigtir. Arag-
tirmalar, dipol-dipol 1 ve 3 m araliklarinda yaklagik olarak 1250 m? lik
bir alan iizerinde siirdiiriilmiigtiir (Sekil: 3). Caligmalar sirasinda veriler
METZ SAS 203 tipi sinyal ortalama dizgeli bir 6zdireng aletiyle top-
lanmjgtrr.

3. JEOFIZIKSEL YAKLASIM

Arkeolojik amaclh sif ozdireng caligmalarinda ilk yapilmasi ge-
reken, yeraltinda gomiilii durumda bulunan yapinin uzanim ve bigimini
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saptayabilmektir. Bu nedenle aragtirmalarda Gzdireng profillemesi (yanal
dzdireng dlciimleri), Gzel bir 6neme sahiptir. Ayrica farkl aragtirma de-
rinliklerinde, degigik dizilimler kullamlarak yapilan caligmalar so-
nucunda elde edilen haritalar, gomiilii yapilar hakkinda 6nemli ipuglan
verecektir. Ozdireng profillemesi yoluyla gdmiilii yapilar: belirflemeden
onee, yeraltinda gomilii durumda oldugn diigtiniilen yapilarin kuramsal
benze§im modellerinin olugturuimasi, yapilacak aragtma agisindan
biiyik bir 6nem tagir. Modelleme ¢aligmalar sirasinda; kurgulanan ku-
ramsal modelin derinlik, geniglik, uzanim ve ozdireng¢ ztligr gibi fi-
ziksel degigtirgenleri tizerinde yapilan degisikliklerle farkli bir¢ok ku-
ramsal model iiretilebilir. Ayrica nygulanan dizilim tiiriiniin de kuramsal
model iiretiminde nemi biiyiiktiir. Burada amag; dizilim geometrisi ve
yap1 degigtirgenlerinin farkli &zelliklerinden yararlanarak, olasi ku-
ramsal modelleri yaratmak ve kargilagtirma 6igiitlerini ortaya koymaya
caligmaktir (Drahor, 1993).

Modellemede amag; yeraltinda g&miilii durumda bulunan yapilarin
benzegim modellerinin kurularak, matematiksel ¢dziimlemeler yoluyla
bunlarin yeryiizii tizerinde olusturacagy jeofiziksel belirtiyl (anomaly)
saptamaktir. Boylece belirti lizerinde ¢oziimlemeler yapma olanad: ve
yapimn degisgtirgenlerinin belirlenmesi olast olur. Bu ¢aligmalarin bag-
langicinda bircok aragtirici matematiksel ¢oziim kolayliklarim da gdz
Oniine alarak, basit geometrik gekillere benzetme yolunu se¢miglerdir
(kiire, yatay ve diigey silindir, prizma gibi) (Roman, 1951; Cook ve Van
Nostrand, 1954; Cook ve Gray, 1961). Bu caligmalar izleyen yillarda-
tck (unipole) ve cift (bipole) kutuplu dizilimler i¢in karmagik yapilarin
ozdireng modellemeleri iizerinde caligilmigtir (Alfano, 1959; Gran-
dinetti, 1968; Brizzolari, 1975).

Karagiindiiz Erken Demir Cag' nekropolii ve Burgaz arkeolojik ala-
ninda gomiilii bulunan arkeolojik yapilar1 kuramsal agidan belirlemek
icin, dncelikle modelleme caligmalarina baglanmigtir. Bu ¢aligmalarda;
Alfano (1959)nun kendiliginden sarj yogunlugu dagilimiyla olusan ve
siireksizlik ylizeyleri etkisinin ilksel bir gerilimin toplami gibi dii-
stniilerek, yerylizii iizerinde gerilimin siirekli oldugu

QW /K(P) = z rijQ(s_l)""Nio
i=1
bagintisindan hesaplanmigtir. Baglangigta sarj yogunlugu sifirdir ve ig-
lemler sirasinda garj yogunlugu yalniz kaynaktan oluguyormug gibi di-

sliniilerek, toplam sarj yogunjugu ve dzdireng degerlerine ulagslir. Bu
caligmada; aragtirma alanlarinda olmas diigtiniilen yapilarin, farkh de-
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gistirgenler kullanilarak, dedisik kuramsal model egrileri olug-
turulmugtur (Sekil: 4), Kuramsal model ¢alismalarma 151k tutan ar-
keolojik yapilanmalar ise gdyledir. '

- Karagiindiiz Nekropolii'ndeki mezarlar; oda mezar tiiriinde inga
edilmiglerdir ve boyutlar agisindan da birbirine benzemektedirler. Me-
zarlar, genelde 1-2 m derinlikte gomiiliidiir ve boyutlari da, birkag istisna
disinda, genelde 2x4 m civarindadir. Mezarlar aliivyon bir ova iginde
yaklagik 60 cm duvar kalinligt ve I m duvar yiiksekliginde iri tag blok-
lardan yaprimagtir (Sekil: 5).

- Burgaz arkeoloiik alaninda, arkeolojik nesneler ¢ok degisik bo-
yutlara sahip olmasma kargin, yapilar genellikle tas malzemeden ya-
pHmgtir ve 1-2 m gibi s1 derinlikte gomiilmiiglerdir (Sekil: 6).

Arkeolojik alanlar olduk¢a karmagik bir yiizey alti dagilimina sa-
hiptirler. Genelde bu tiir yapilar s1g derinlife sahip oldugundan, ©]-
¢iimlerle dogrudan belirlenebilirler. Ancak yapt derinde bulunuyorsa, be-
firtt genlifi hizla diigliy gostermektedir ve belirtinin de giiriiltiiyle
ortiitme olasihig1 artmaktadir, Bu tiir belirtileri parazitik ve diger belirti
tirlerinden kurtarip belirginlestirmek icin, degisik sinyal analiz tek-
niklerinin kullamlmasi gereklidir. Boylece belirtinin sinyal/giiriiltii oran:
arttirifarak, yapidan kaynaklanan belirtilerin baskin bir bigimde ortaya
¢ikanlmasina ¢aligilir. Bu caligmalarda; ¢apraz iligki, sinyal belirleme
slizgecleri, ters evrigim, siizgecleme teknikleri gibi yontemlerden ya-
rarlanilarak, belirtiler istenmeyen etkilerden anndinlmaya cahgihir. Bu
calismalarin degerlendirme asamasinda da, agiklanan yontemlerden va-
rarlanilarak, gomiili arkeolojik nesneleri daha iyl tammlayabilecek ha-
ritalar elde edilmeye ¢aligtlmigtir,

4. JEQOFIZIKSEL DEGERLENDIRME VE YORUMLAMA
4.1. Van-Karagiindiiz Erken Demir Cad't Nekropolii

Ilk olgiimier, 1992 yilinda agilan K2 mezarmin 5 m dogusunda
10x31 m boyutlarinda secilen bir alanda baglatilmigtir. Test profili {lize-
rinde uygun dizilimi saptamak amaciyla 3 farkli dizilimde (dipol-dipol,
Wenner, Twin) ol¢iimler alinmistir, Yaptlan ¢aligmalar, dipol-dipol'iin
aranllan yapilara uygun yanitlar verdiini ortaya ¢ikarmigtir. Bdylece
test alam, Ix2 m araliklarinda gridlenerck Olciilmiigtiir. Veriler ha-
ritalandiktan sonra, 1 m derinlik haritasinin batt ve giincy bdliimlerinde
yiiksek dzdirencli iki ayri belirti grubu gdzlenmesine kargin, ayni alanin
3 m derinlik haritasinda yalnizea giineydeki belirtinin etkisini siir-
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diirdiigli goriilmiistiir. Ayrica her iki belirti grubu arasinda dogu-bat1 uza-
mumli diigiik dzdirencli bir zonun varligi da gbzlenmistir (Drahor, 1995).
Elde edilen sonuglar dogrultusunda; test alaninin giiney ve kuzeyinde
kalan alanlar mezar yerlerinin belirlenmesi ve mezarligin smirlarinm or-
taya ¢ikarilmasi amaciyla dipol-dipol 1-3 m derinlik diizeylerinde arag-
tirtlmistir, [JA(26x32m). B (14 x22 m). C (18 x 26 m), D (20 x 18 m),
D' (8 x 10 m) ve EF (16 x 40 m)]. Elde edilen veriler, diizlemsel koordi-
natlarindaki konumuna gore haritalandirilarak, nekropol alaninin je-
ofiziksel dzdireng dagilimi ortaya ¢ikarilmaya cgaligilmigtir. Olug-
turulan 1 m derinlik diizeyi haritalarina bakildifinda; mezarlardan kay-
naklandi81 diigiiniilen belirtilerin, &lgiim alaninmn genelde kuzey ve
batisinda kiimelendigi goriilmektedir (Sekil: 7). Ozellikle alanin giiney
boliimlerinde belirtilerin bulunmamasi, mezarlarm dagilimi acisindan da
ilging bir sonugtur. Diger derinlik haritasina (3m} bakildiginda ise, 1 m
haritasinda alanin ortasinda goriilen kuzeybat1 giineydogu uzanimli be-
lirti grubunun benzeri burada da goriilmektedir. Ancak bu haritanm gii-
neybat1 boltimlerinde ortaya ¢ikan yoZun belirti kiimesi, daha derinde
olasy mezar yapilarun bulanabilecegi diisiincesini uyandirmaktadir
(Sekil: 7).

Haritalar, alanda Olgiim sirasinda veri igine karisan defisik gii-
rultiilerin etkisinden arindirilmak amaciyla, yuvarlatma igleminden ge-
¢irilmigtir. Bu iglemleme sonrasinda, olgiimler sirasinda yiizey di-
zensizlifinden kaynaklanan ve veri niteligini bozan giiriiltiler
giderilerek, diigiik ve yiiksek Oozdirengli alanlar daha da be-
lirginlesmigtir. Ozellikle 1 m haritasinda alanin dogu béliimlerinde g6-
riillen ve olas: olarak kuru dere yatagmin etkisinden kaynaklandig dii-
siiniilen belirtiler lizerinde belirgin bir iyllesme elde edilmistir. Alanda
gomiilii mezar yapilarindan kaynaklandi: diigiiniilen belirtileri diger be-
lirti etkilerinden arindirarak, daha belirgin bir duruma getirmek icin sin-
yal belirleme siizgeclemesi kullanilmistir. Bu siizge¢lemede amag; siiz-
gec islecine benzer yerlerde belirtinin giiciinii arttirici, tersi yerlerde ise
azaltici bir etkide bulunmaktir. Yani duvar ya da benzeri belirtilerin ol-
dugu yerde sinyal giiclenirken, diger bdliimlerde zayiflamaktadir. Ha-
ritalarin bu iglemden gecirilmesinden sonra, kugkulu alanlardaki be-
lirtilerin oldukca giigclendigi goriilmiigtiir. Elde edilen bu sonuglara
dayanarak; 1 m haritasinin ortasinda goriilen belirtilerin yiizeye yakin yi-
g1l1 tag bloklardan kaynaklandig1 samiimaktadir. Ciinkii 3 m derinlik ha-
ritasinda bu etki iyice azalmakta ve belirgin birkag belirtinin diginda 1 m
derinlik haritastyla benzer belirtiler gozlenmektedir (Sekil: 8). Ca-
lismanin amaci; g&miilii mezar yapilarint ve nekropol simrlarima be-
lirlemek oldufundan, onceki arastirmalarda etkili sonuclarin alindigs
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Wiencr siizgeglemesi de (adaptive deconvolution) uygulanmugtir. Wiener
siizgeclemesi sonrasinda elde edilen haritalara baklidlgmda tyi bir 1yi-
lestirmenin saglandig1 séylenebilir, Ozellikle mezarlardan kaynaklandig
dilgiiniilen belirtiler uzermde her iki derinlik haritasinda da, belirgin bir
iyilegtirme gozlenmigtir. Ayrica alanin kuzeyindeki D ve D aragtirma
sahalarinda goriillen ve olast olarak topografyadaki ani degigimden
(2m'lik bir aralikla yaklagik 1 m'lik bir kot dijgiigii bulunmaktadir) kay-
naklandigt sanilan belirtiler lizerinde Wiener yontemiyle oldukga iyi bir
iyilegtirme elde edilmigtir. Boylece bu belirtilerin, topografik ne-
denlerden kaynaklanmig sahte bir belirti grubunu gosterdigi diigiincesi
agirltk kazanmugtir (Sekil: 9). D alaninda olugan ve iki ayr derinlik dii-
zeyinde oldukea farklr sonuglar veren bu belirti grubunu daha aynntili
incelemek amactyla; belirti grubunu kapsayacak bigimde segilen D' alam
tizerinde degisik dizilim ve aragtirma derinlikierinde aragtirmalar siir-
diiriilmiigtiir. Alan; dipol-dipol 1-3 m ve kare alfa, beta, gamma 2 m
aragtirma derinliklerinde incelendiginde, daha Onceki sonuglara benzer
bir olguyla kargilagtlmigttr. Haritalara bakildiginda, belirti grubunun di-
zilimin olgiim yoniine ve derinligine bagli olarak onemli degigiklikler
gbsterdigi ortaya cikmigtir, Bdylece bu belirti grubunun, boigede ara-
nilan mezar yapisindan kaynaklananlardan farkli bir dzellik gosterdigi ve
biiyiik olasihikla topografyadaki ani degigimden kaynaklanan sahte bir
belirti grubu olabilecegi diigiincesi daha da agir basmistir.

4.2. Burgaz-Datca Arkeolojik Alant

Burgaz-Datga arkeolojik alaninda, genelde yiizeye oldukga yakin du-
rumda (*1-1.5 m) gomiilii olan, arkeolojik kalintlari belirlemek ve son-
raki yillarda yaptlmas: diigiiniilen genis oigekli jeofizik aragtirmalara
1s1k tutmak amaciyla; Agustos 1995 tarihinde, On arastirma nitelikli, 6
giinliik bir dzdireng caligmas: yapilmugtir, Olgumler Arkaik sur du-
varinin kuzeydogu kogesinde bulunan ve olasi olarak aynt ¢aga tarihli
bir platformun hemen yanindan baglamigtir. Alan 12x132 m bo-
yutlarindadir ve boyunun uzunlugu dolayisiyla 4 egit parcaya ayrilarak
incelenmistir (A,B,C ve D). Veriler, dipol-dipol dizilimiyle 1 ve 3 m lik
aragtirma derinliklerinde toplanarak, haritalanmigtir. Goriiniir Sedireng
haritalar su bigimde yorumlanabilir;

= Platformun hemen yaninda ve dlgiim alantmm 12-14 m'si ve 18-20
m'si arasinda yoZun olarak yiiksek ozdirengli belirtiler gozlenmektedir.
Ayrica, 38-40'c1 ve 85-90'ct metreler arasinda da yiiksek 6zdirencli be-
lirti gruplan ortaya ¢ikmugtir. Son iki belirti grubu, yiizeydeki teras yiik-
seltilerinin bulundugu alanlara kargilik gelmektedir. Ozellikle 40 ve 85°ci
metreler arasinda diisiik 6zdirencgli bolge ise, yiizeye yakin yerlegim bi-
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rimlerinin olmadifim igaret etmektedir. Ikinci teras ylikseltisinin bu-
fundugu 90" c1 metreden sonra, silik bigimde goriinen belirti gruplar goz-
lenmektedir. Bu belirtilerin, bolgedeki Arkaik yerlesimleri gosterebilece-
gi diisinilmektedir (Sckil: 10).

sAyni alanin 3 m haritalarina bakildifinda; 1 m teras alam iize-
rindeki belirtiterin etkisi yiterken, hemen bunu izleyen dogu-bat: uza-
nimli belirtilerin varli§y ortaya ¢ikmaktadir. Ikinci teras lizerinde ise,
yilksek ozdirengli belirtiler bu derinlik diizeyinde de goriilmektedir.
Ancak bunun kuzeybatisinda kalan alanda yiiksek 6zdirengli belirti grup-
larmin varlifini siirdiirmesi ise, ilging bir durumdur. Béylece 6l¢iim ala-
mmn bu béliimiinde derine gomiilmils arkeolojik yapilanmalarin bu-
lunabilecegs diigiiniilmektedir (Sekil : 10).

Elde edilen veriler, daha iyi yorumlanabilmek icin; yuvarlatma, sin-
yal belirleme ve Wiener siizge¢lemesinden gecirilmiglerdir. Uygulanan
sinyal analiz teknikleri sonucunda elde edilen yorumu giiclendirici so-
nuclar $dyle agiklanabillr.

*Yuvarlatma iglemi sonucunda, haritalarda Ol¢lim yanilgilart ve
diger yiiksek frekansl etkiler kismen yok edilmigler,

+Sinyal belirleme siizgeclemesiyle, ylizeye yakin yapilardan kay-
naklandig) diigiiniilen belirtiler ile teraslar iizerindeki belirti gruplars
daha da giiglenmiglerdir. Ayrica ikinci terastan sonra, alanin ku-
zeybatisinda gtzlenen belirtilerde elde edilen iyilestirme oranlarr hayli
yiiksektir,

*Wiener siizgeclemesi sonucunda alandaki anlamli tiim belirti grup-
lan iizerinde nitelikli bir iyilesme gézlenmigtir. Ozellikle alanin ku-
zeybatisinda bulunan ve Arkaik Cag yerfesimlerinden kaynaklandig dii-
siiniilen belirtilerin daha arplamli bir bigim almasiyla, bu alanda
diigiiniilen gomiilii arkeolojik nesnelerin varligy iizerindeki goriis giic-
lenmigtir (Sekil: 11).

5. SONUCLAR VE ONERILER

Karagiindiiz Erken Demir Cagh nekropol alaminda 1993-1995 yil-
larinda yapilan dzdireng ¢aligmalariyla elde edilen sonuglar style si-
ralanabilir,

a) Ozdireng ¢aligmalarinin, gomiilii Erken Demir Cag mezar oda-
lanmin bulunmasinda etkili oldugu goriilmiigtiir. Test alanindaki 6l-
¢limler sonucunda; alanin bati bgliimiinde goriilen yiiksek dzdirenchi be-
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lirti dizerinde 1993 yilinda yapilan kaz: sonucunda K-8 olarak ad-
tandirilan dromoslu ve yaklasik olarak 2x4 m boyutlu bir mezar odasi
ortaya ¢ikanilmugtir. Ayrica 1995 kazilarinda yine test alami sinirlar
icinde bulunan ve yitksek dzdirencli belirtiler gésteren yerde yapilan ka-
zida ise (K-8 mezarimin dogusunda), ikinci bir mezar ortaya ¢i-
kariimzgtir.

b) Karagilindiiz Nekropolii iizerinde yapilan &zdireng ¢aligmalar,
nekropol alanunin vzanimu ve genigligi hakkinda onemli bilgiler ver-
mistir. Ozdireng haritalarina bakildiginda, nekropol alaninm_ dogu ve
glineye dogru uzamim gdstermedigi du§unulmekted1r Ciinkii bu alan-
larda yaptlan Blgiimler, “birbirine oldukga yakin Szdireng degerleri ver-
migtir ve ortamda 6nemli bir defisimin olmadigt goriilmiistiir. Alanin
kuzeyinde 6zdireng degerlerinin biiylimesine karsin, l¢lim alaninin bu
boliimiinde bulunan ani topografik yiikselmenin burada yaniitici so-
nuclar verdigi diisiiniilmektedir. Yapilan jeofiziksel degerlendirmeler ve
haritalandirmalar, nekropoliin batiya doZru uzandi§1 goriisiinii giic-
lendirmektedir, Ancak dlgiim alanimin hemen batisinda ve stk kavak
agact dikilmig bolgede jeofizik dzdireng caligmalar: yapma olanag: yok-
tur,

c) Caligma alaninin kuzeyinde ve D olarak belirtilen alanda yapilan
Ozdireng ¢aligmalarinda; 1 m derinlik kuzeyindeki haritada ortaya ¢ikan
befirti, 3 m derinlik haritasinda kuzeye dogru kaymig bigimde go-
riilmektedir. Bu durum, biliviik olasilikla, alanin bu boliimiindeki yak-
lagik 1 m'lik ani yiikseklik degisimden kaynaklanmaktadir. Ancak bu-
rada olas) bir mezar yapisimin olabilecegi de diigiiniildiigiinden, alanm
belirti veren béliimii D'adi altinda degisik dizilimlerle incelendiginde,
yine benzeri durumla kargilagilmigtir ve topografik degisimden dolay:
burada bir sahte belirti iredigi diigiincesi giiclenmistir. Tiim bunlara kar-
$in, bu olgunun ortaya ¢ikarilmas) amaciyla, belirtinin bulundugu alanda
bir arkeolojik kazi Onerilmig ve 1996 yilinda yapilan kazi ca-
lismalarinda herhangi bir mezarin varlig ortaya ¢ikarilamamasina kar-
sin, kazi alaninda oldukga sert ve taghikli bir malzeme bulunmustur.
Boylece bu malzemenin; alandaki dzdireng degerlerini yiikselttigi ve to-
pografyadaki ani deBisiminde etkisiyle, dizilim geometrisine de bagl
olarak, belirti yerlerini degigtirdifi diisiiniilmektedir. Sonug olarak; 6i-
¢iilen alanlarin batisinda kalan b&limlerin nekropol yayilimi agisindan
uygun olabilecedi, ancak bu alanda sik kavakligin etkisinden dolay! 6z-
diren¢ calismasi yapilamayacagindan, elektromanyetik ve radar ca-
lismalariyla uygun senuglarin alinabilecegi sanilmaktadur.

Burgaz arkeolojik alaninda yapilan 6zdireng caligmalari sonucunda;
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A ve D alanlarinda bulunan yiiksek ozdirengli belirtilerin bulundugu
alanlar iizerinde 1995 yilinda yapilan arkeolojik kazdarda ortaya glkan
sonuglar ise goyledir;

*A alaminin ortasmda ve platformun hemen yanindan baglayarak gii-
neybati-kuzeydogu yonlii yiiksek ézdirengli belirtiler iizerinde 5x5 m bo-
yutlarinda: yapilan kazida; belirtiyle aym yonde uzanima sahip, yi-
zeyden 20-40 c¢cm derinde gdmiilii ve olas: olarak Arkaik Donem'e
tarihlenen ve kalin tag bloklardan yapilmis bir duvar bulunmustur
(Resim: 1).

*D alaninin kuzeyinde gbzlenen ve koordinatlari (5,125), (10,125),
(5,130}, (10,130) olan belirti iizerinde yapilan 5x5 m'lik kazida da, yii-
zeyden 2 m derinde gomiilii Arkaik duvarlar ve taglarla doseli bir zemin
igeren bir mekan ortaya ¢ikarimugtir (Resim: 1). Ozellikle 3 m derinlik
diizeyinde belirgin Ozdirenc belirtist veren ve sinyal belirleme siiz-
geclemesi ile Wiener iglemlemelerinde daha da belirginlestirilen bu be-
lirti lizerinde yapilan ve olumlu sonuglar elde edilen bu kazi ile, ak-
ropolden olduk¢a uzakta bulunan alanlarda da Arkaik Donem yapt
katlanmmn bulunmasi, Dat¢a'da yapian arkeolojik kazilar acisindan
tnemli sonuglarin dogmasini saglamigtir. 1995 yilinda yapilan je-
ofiziksel on ¢alismalar dogrultusunda 1996 yilinda yapilan genig 6lgekli
dzdireng caligmalarmda da ilgin¢ sonuglarin elde edildigi belirtilmelidir.

TESEKKUR

1993 ve 1995 yillarinda Van Karagiindiiz Erken Demir Cagi nek-
ropol alaninda yapilan 6zdiren¢ caligmalarinda bize bu arastirmayt
yapma olanagi, uyumiu bir ¢aligma ortamu saglayan ve c¢aligmalara
biiyiik ilgi gOsteren kazi bagkani Sayimn Prof.Dr.Veli Sevin ile Van Ar-
keoloji Miizesi Miidiirii sayin Ersin Kavakir'ya, alandan jeofizik verilerin
toplanmasi sirasinda biiyilkk Szveriyle caligan jeofizik mithendisleri
sayin Ozkan Bayn ile Tarkan Tarakct ve Jeofizik Mihendisligi 68rencisi
Umut Tuncer'e, yine alan ¢aligmalarinda isteklerimize bikmadan kar-
silik veren ve her tiirlii lojistik destegi saglayan sayin uzman Aynur Oz-
firat, Ars.Gor.Hakan Sivas, Yiik.Lisans 6grencisi Hakan Konyar, Mimar
Esin Hacialioglu'na sonsuz tegekkiirler.

1995 yil1 Datca-Burgaz arkeolojik alaninda yapilan jeofizik zdireng
calismalarinda ise, kazi1 bagkani olarak ¢aligmalarimiza biiyiik ilgi gts-
teren ve bize bu ¢alisma olanagini saglamanin yaninda jeofizik ca-
ligmalara olan ilgisini aragtirmalara verdifi Gnemle gosteren Sayin
- Do¢.DrNuman Tuna'ya, jeofizik verilerin toplanmas: sirasinda ozverili
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¢alismalariyla Jeofizik Miihendisligi Ogrencisi Sayin Umut Tuncer ve
Miih. Emral Drahor'a igten tegekkiirlerimizle.
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Burgaz-Datga arkeolojik alam dzdireng cahgma planu (Tuna, 1994)
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Sekil 5: Karagiindiiz nekropol alam K8 mezar plam ve duvar goriniim-
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Resin 1a: Datca-Burgaz tzdirenc caliymalar sonucunda 6nerilen kaz yerlerinde bulo-
nan a) duvar kahatisi, b) Arkaik Cag konut temeli

Resim 1b: Datga-Burgaz tzdireng ¢aliymalar sonucenda dnerilen kaz yerlerinde bulu-
nan a) duvar kalintisi, b) Arkaik Cag konut temeli
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AEGEAN DENDROCHRONOLOGY PROJECT:
1995-1996 RESULTS

Peter lan KUNIHOLM*

The following list of dates -reported by the Aegean Dendro-
chronology Project includes results not only from material collected in
the summer of 1995 from almost 50 sites ranging in date from Late Neo-
lithic (Nigde, Kogk Hoyiik) to Medieval and Modern, but also from ma-
terial (274 fragments) from Catal Hoyiik collected over a generation ago.
Additional monuments sampled by the Project in the 1970 s and 1980 s
are at last datable. The 1995 sample total alone was 674 lots or over 2000
measurable pieces. Turkey provided the largest part of the material, al-
though significant collection was done in both Greece and Italy. Mis-
cellaneous pieces also were sent to us from Georgia, Kazakhstan, Russia,
Israel, Jordan, Cyprus, and Syria.

Catal Hoyiik 7024-6449 +20/-39 BC

The carliest dates are from Catal HOylk where Maryanne Newton
has finished her MLA. thesis on charcoal bits collected by James Mellaart
in the early 1960s. She was able to build a 576-year chronology from
small pieces of juniper, the largest of which was the size of half a ping-
pong ball but which had 249 annual rings. She then cut ten sets of ten-
year slices, five from the beginning of the sequence and five from the
end. Since these pieces of charcoal were too small for conventional radio-
carbon-dating, they were sent to the Accelerator Mass Spectrometry Fa-
cility at the University of Arizona. When the raw dates were received,
they were calibrated with the OXCAL 2.18 program from Oxford La-

(*) Prof.Dr.Peter lan KUNTHOLM, Cornell University Department of the History of Art and Ar-
chaeology B-48 Goldwin Smith Hall Ithaca, New Y ork 14853-3201, ABD
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boratories!. The Catal Hoyiik ring-series covers the period of 7024-6449
4+20/-39 BC (Figure: 1).

We thus have a series of calibrated radiocarbon dates from Levels X
through II at Catal Hayiik. In some instances Miss Newton was able to
refine the dates because of Mellaart's careful counts of wall-plaster layers
(Figure: 2). No doubt the continuing excavations of lan Hodder will re-
fine these even further, but this is an excellent beginning?.

Kok Hoyiik 218 year sequence, not yet wiggle-matched

Some years ago the late Ugur Silistreli furnished us with a box of
samples with which to begin building a chronology from Kégk Hoyiik.
In 1995 excavators Aliye Oztan and Erol Faydali kindly provided over
200 more fragments from their rescue excavation at this site. We now
have a 218-year sequence from at least 20 different trees. Since there is
much controversy over the date of this early site, samples have been sent
to Oxford Labs for wiggle-matching. Preliminary results are expected lat-
er in the summer of 1996.

Malatya, Arslantepe, Temple B (Level VIA) 3374 +26/-8 BC (1o)
3374 +45/-15 BC (20)

Last year at this Symposium we reported a 298-year ring-sequence
ending in the bark of the year in which the wood was cut. The radio-
carbon determinations are now back to us from Arizona, and the wiggle-
matching exercise is complete. Seven decade-long samples show that the

wood from Temple B was cut in 3374 +26/-8 BC (1 o), or 3374 +45/-15
BC (2 o) (Figure: 3). This is, we believe, the most precise set of dates
that we have for the Late Uruk period?.

The reason why radiocarbon dates for the late 4th millennium arc a
problem may be understood by a re-examination of Figure 3. Note the
flat part from 3000 BC to 3350 BC. A radiocarbon date of 4450 BP could
fit anywhere in these three and a half centuries. Look also at the zig-zags

(1) Christopher Bronk Ramsay. Radiocarbon,in press. The program itsell is available via the In-
ternel at orae vax. ox. ac.uk,

(2} Maryanne W.Newton, Derdrochronology at Catal Hiviik: A 576-Year Tree-Ring Chro-
nology for the Early Neolithic of Anatolia. Cornell University: unpublished M.A thesis, 1996,

(3) For general discussion see Marcella Frangipane, "Arslantepe-Melid-Malatya,” in Arslanrepe,
Hierapolis, lasos, Kyme:Scavi archeologici frafiani in Turchia, ed. Giovannt Pugliese Car-
ratelli, Venezia: Marsilio Editori, 1993, pp.31-104. The photograph and drawing of Temple
A on p. 74 is a close approximation of Temple B.
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between 3400 BC to 3700 BC. A radiocarbon date of 4700 BP could fit in
a variety of places within these three centuries?.

The Arslantepe radiocarbon dates when considered individually by
the OXCAL program (Figure: 4) are spread out over several centuries.
There is just as much a possibility that an individual determination will
line up with one part of the calibration curve as with another several cen-
turies later. However, when a specific determination is linked to other de-
terminations of wood whose relative age is known: 50 years later, 40
years later, 70 years later, and so forth, the probabilities change dramat-
ically (Figure: 5). Now we see a line of sharp peaks where the probability

distribution is restricted to a decade or two. Thus at 16 error the date for

the cutting year for the wood in Temple B is 3374 +26/-8 BC. At 26 the

date is 3374 +45/-115 BC. In either case we belicve that this is a major
contribution to our understanding of the chronology of this period.

Bronze Agellron Age Chronology 2220-718 BC

This 1503 year ring-sequence was reported last year as a set of =1
year dates. We now believe that there is no need to continue with the £1
year error and that the range is simply 2200 to 718 BCs. '

Kugsakli Hoviik - 1384vy BC

Thanks to careful collecting by Andreas Miiller-Karpe we have been
able to build a 124 year ring-sequence for the Late Hittite place-temple at
Kugakl®. The last existing ring is 1384 BC (Figure 6). Since we have no
idea how many rings were burned off the exterior, this is a terminus post
quem date. We hope that further excavation at Kugakli will reveal char-
coal which will enable us to add rings to this date until we find the bark
and can thereby determine the felling year.

Kags/Uluburun shipwreck, partially worked hull frame  1412vv BC
Kas/Uluburun shipwreck, unworked cargo log 1316v BC

We report a 190 year ring-sequence from the Uluburun ship, one seg-
ment from a hull frame and another from a cargo log kindly provided by

(4) Minze Stuiver and Bernd Becker, *High-Precision Decadal Calibration of the Radiocarbon
Time Scale, AD 1950-6000 BC, "Radiocarbon 35:1 (1993) pp. 35-65

(5) Peter Tan Kuniholm, Bernd Kromer, Sturt W.Manning. Maryannc W.Newlon, Christine
E.Latini, and Mary Jaye Bruce, "Anatolian tree-rings and the absolute chronology of the East
Mediterranean 2220-718 BC, "Naiure in press.

(6) Andreas Miiller-Karpe. "Untersuchungen in Kugakli 1992-94" MPOG 127 (1995) pp. 5-36.
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Cemal Pulak. The difference between the two end dates doos not imply
that the ship was 104 years older than the cargo but rather that the frame
had had an unknown number of rings removed during the course of shap-
ing. Any dates from a sampling of only two timbers must be treated with
caution, especially when the wood is cedar which can often have ec-
centric growth characteristics (Figure: 7).

fron Age Dendrochronology

Wood from the Tatarl Tiimiiliis near Afyon/Dinar reported at this
Symposium several years ago is being wiggle-matched at Heidelberg.
Rings 60-69 and 80-89 fit on a flat part of the radiocarbon calibration
curve that extends from 770-440 BC. We are now radiocarbon testing
three decades from the first thirty years of this ring-sequence to see
whether we can catch the calibration curve as it climbs just befora 770
BC.

Gordion, Tumitlus B 627v BC

A re-examination of the cedar log sarcophagus from Tumulus B
showed that the first measurements had been made too near a knot in the
wood and that the ring-widths were thereby skewed sufficiently to make
crossdating difficult. Selection of a different radius allowed us to cross-
date Tumulus B with the Midas Mound Tumulus. The last-preserved ring
is 627 BC, very closc to Ellen Kohler's estimate for the date of the tu-
mulus?. We believe that very few rings are missing from the exterior.

Erzurum, Sos Tepe Not yet dated

Thanks to Antonio Sagona we gathered hundreds of samples from
this mound just east of Erzurum. The three main groups are Hellenistic,
[ron Age, and Early Bronze Age. Analysis of Sos Tepe is continuing this
summer.

Van, Ayanis 250 year chronology

Thirty-three pieces of burned wood from Altan Cilingirogiu's site on
the east shore of Lake Van have been combined as of this week into a
250-year sequence ending in the bark of the year when the wood was cut.

(7) Ellen L.Kohler, The Lesser Phrygian Twmuli, Part I; The Infumations. The Gordion Excavu-
tgt'ozns {1950-1973) Final Reports Volunie 11, Philadelphia: The University Museumn. 1995, pp.
24,
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All timbers are Pinus silvestris (=sarigam). There is an excellent fit with
timbers from Adilcevaz which is not surprising. We expect before the
year is over to be able to report the precise year B.C.

Other Iron Age Sites

~ Wood from tombs at Ugak, Banaz, Kozviran Timiiliis; Usak, Giire,
Ikiztepe Tiimiiliis; Usak, Giire, Kayaagil Koyii Necropolis; and Sardis,
Colossal Lydian Structure have been combined into a tentative chro-
nology by Christopher Roosevelt. The overlaps are so short, however,
that we would prefer to leave all crossdates tentative until more wood
from this period confirms the placement.

Greece, Acrocorinth: Turkish and (probably) Venetian constructions
A. Acrocorinth, Unnamed Mosque® 1489vv, 1508vv

This simple, one-room structure with a brick dome only partially
preserved is of unknown name or hitherto unknown date. Carpenter and
Bon who stutied the building sixty years ago estimated that the mosque
could be as late as Post-Venetian. Two oak samples collected with the
help of Richard Rothaus, one a core from the minaret and one a section
from the wall fabric preserving no sapwood, are datable, however. The
Jast existing ring in the wall-stretcher is 1489, The last existing ring in
the timber from the minaret is 1508.

B. Acrocorinth, Gate 39 1715vy

Carpenter and Bon estimated at least two building periods for the
third gate: Byzantine and Venetian. We have a core from the inner beam
of a 4-beam linte], with a re-used marble column below. The core was
drilled from the lower E edge of a huge squared oak timber (.36 m ver-
tical x .34 m horizontal). No sapwood is preserved. The date of the last
preserved ring is 1715 with an unknown number of rings missing from
the exterior.

C. Penteskouphi, Kastraki’® 1443v

On the summit of a small rocky hilltop about a kilometer from the
main fortification at Acrocorinth is a square or rectangular military struc-
turc. From the NW corner stretcher system we were able to collect four
- sawn, squared, partial sections of oak. Carpenter and Bon's estimate for

{8) R.Carpenter and A.Bon. Corinth HI, Part [l: The Defenses of Acrocorinth and the Lower
Town, Cambridge: Harvard Unjversity Press, 1936, pp. 263-264,

{9) R.Carpecnter and A.Bon, supra, pp. 201-202.

{10) R.Carpenter and A.Bon, supra, pp. 265-271.
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the structure was Frankish with later Venetian renovations. The dendro-
chronological date is 1443 with only one or two rings missing at the
most.

Venice, San Lorenzo : 1184WK

Dentrochronological analysis of this monument. kindly made pos-
sible by Maurizia Da Min and Albert Ammerman, is still in progress. The
phases are thought to be Sth century, early 12th century, late 12th cen-
etury, and 16th century. We have two dated pilings from the second of the
12th century churches with a cutting date of 1184. We expect to be able
to report more dates in the relatively near future.

Greece, Trnikala, Kursun Camii 1453 vv

This mosgue, the Westernmost structure designed by Mimar Sinan,
was investigated in 1981 with C.L.Striker. A series of badly-rotted beams
from the collapsed son cemaar yeri were collected. Until this year the
ring-series had been undatable, but during a review of our records we
found that it fitted a chronology from Eastern Thrace, specifically wood
from the I. Sultan Mehmet Camii at Didymoteichon or Dimetoka on the
Greek-Turkish border and several of the mosques at Serres. Since the
wood was badly deteriorated, it is not a surprise that the last existing ring
is almost a century before the construction date of 1550. The fact that the
wood was imported from Thrace is, however, of interest.

Dogubeyazut, Ishakpagsa Saray: 1803vv

During recent renovations at the Ishakpaga Sarayi a number of tim-
bers were recovered and given to us in 1995 by Prof. Veli Sevin in Van.
Unfortunately, their contexts were not recorded. Since the building has an
inscriptional date of 1784, the date of 1803vv which we found for one
timber tells us only that the timber was a repair. What or where the repair
was is unfortunately not known. Moral: without records of provenience
this kind of work is an excrcise in futility™,

(11) The Malcolm and Carclyn Wiencr Laboratory for Aegean and Near Eastern Dendro-
chronology is supported by the National Endowment for the Humanities, the National Sei-
cnce Foundation, the Malcolm H.Wiener Foundation, the National Geographic Society, the
Samue! H.Kress Foundation, the Wenner-Gren Foundation for Anthropological Research,
and individual Patrons of the A¢gean Dendrochronology Project. For annual rescarch per-
missions we are indebted to the various General Directorales in a number of countries under
whose auspices we are able to work.
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THE MADRA CAY DELTA REGIONAL

ARCHAEOLOGICAL PROJECT
Nigel SPENCER *
Kyriacos LAMBRIANIDES
INTRODUCTION

The Madra Cay delta forms an alluvial plain on the Aegean coast of
Turkey from Ayvalik to Dikili in the provinces of Balikesir and Izmir
(Fig. 1). At the centre of this delta is the growing municipality of Al-
timova and many agricultural villages, surrounded by fertile fields with
cotton, grain, vegetables, fruit and olive groves (Fig. 2). On its southern
edge, at Dikili, a narrow alluvial corridor running between the mountains
links the coastal plain with the main Bakir Cay valley and provides a
route via Bergama to the interior. On the northern edge of our delta is the
important port-town of Ayvalik with its many offshore islands and sat-
ellite villages. Both geographically and geomorphologically, but aiso his-
torically and commercially, this complex maritime region continues north
along the same alluvial coastal plain to Edremit (not far from Assos) and
inland into the mountainous hinterland of the Kozak (Fig. 1-2). Here in
the intermontane and piedmont valleys through which flow the Madra
Cay and its tributaries, the existence of many village communities of the
past and present testify to the long-term and inseparable affinities be-
iwecen the coastal and highland communities.

The first season of this new multi-period interdisciplinary regional
project began in September 1995 in collaboration with the Geooraphy
Department of Ege Universitesi (Bornova). Geomorphological studies
were carried out by them in the plain of the Madra Cay delta, in the fields
surrounding Altinova, alongside the bed of the Madra Cay and near the
coast itself. This historically complex and fertile maritime ecosystem has
(*) Dr.Nigel SPENCER, Institute of Archasology 36 Beaumont Street Oxford OX1 2PG.

INGILTERFE

Dr.Kyriacos LAMBRIANIDES, Institute of Archaeclogy 36 Beaumont Street Cxford OX1
2PG, INGILTERE
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attracted our attenition because of its rich cultural history and materiai re-
mains which stretch back archaeologically at least to the Early Bronze
Age (henceforth EBA). The geomorphological evolution of the region
can be traced back to the Last Galacial Maximum (c.18000-20000 years
ago), when the offshore island of Lesbos was undoubtedly joined to the
mainland coast as a result of much lower sea-levels than at present. Sub-
stantial unauthorised digging of archaeological sites in the area has re-
sulted in damage or destruction of valuable evidence (Fig. 9-12) and our
aim is to record and save what remains. The Madra Cay Delta justifiably
demands carcful study of its long history from the very beginning of pre-
historic times to the present day, yet it has received very little systematic
study before the present survey.

AIMS AND SCOPE OF THE PROJECT

The aim in this first season was to study by means of deep boreholes
the geomorphological stratigraphy and history of the Madra Cay Delta
and ts formation in relation to changing sea-levels since the Last Glacial
Maximum. Our objective is to reconstruct the processes of human co-
lonisation, settlement and exploitation of this region from earliest times
to the present and contribute to the scientific understanding of the his-
torical development of human culture and society on the Aegean coast of
Turkey in relation to changing environmental and historical processes.
Between 1995 and 2001, a systematic geological and geomorphological
survey will be carried out both on the coastal plain and in the mountain-
ous hinterland by the geologists of the Geography Deparment of Ege
Universitesi. Systematu: and intensive alchaeologlcal surface surveys are
planned in future seasons to study each of the major tells, or artifical
mounds, which we have already located along the coastal plain between
Ayvalik and Dikili, whose remains testify to virtually continuous human
occupation of this region from the EBA to the 20th century, covering at
least 5000 years of settlement history (Fig. 2). Apart from the Bronze
Age, the Early Iron Age, the Classical, Hellenistic, Roman and Byzantine
periods are all clearly repserented here and need to be recorded before
they are lost or destroyed. The Ottoman presence is strong in this region
and also requires detailed attention in future seasons. We shall also look
beneath the Holocene alluvial deposits for probable evidence of pre-
Bronze Age human presence. This view is based on our working hypoth-
esis that this sheltered region favoured economic cxploitation by mar-
itime hunter-fisher-gatherers, especially in the periods of low sea-level
when cold conditions prevailed at all higher altitudes (for further dis-
cussion see Lambrianides 1990).
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BRIEF HISTORY OF PREVIOUS WORK

Very little previous work has becn carried out in this region pre-
viously, although travellers accounts written mainly during the Ottoman
Empire period are extremely interesting and informative about life here
since Medieval times. The findings of the few scholars who worked here
before us attracted us to this region and provide very interesting material
which is outlined below (se¢ also Lambrianides and Spencer 1996:169-
83).

In 1949 Professor Kilic Kokten of Ankara Universitesi came to Al-
tinova, primarily interested in finding prehistoric material to link this re-
gion with the EBA of Western Anatolia, at that time represented prin-
cipally by Troy and Thermi on Lesbos. His report (Kokten 1949)
‘describes a mound, which he named Kaymaktepe, where he made sound-
ings and discovered prehistoric sherds similar to Troy [ and Thermi (ibid:
Resim XCVI, Fig.10), a possible floor and early walls. He concluded that
this site had been occupied by prehistoric people of the Anatolian Bronze
Age, and also during Greco-Roman times (ibid: 813-31). Unfortunately,
we discovered that his mound is no longer known by local pcople, at
{east by the name of Kaymaktepe, and all of the objects found by him at
this site are now lost (pers.comm.Prof Yal¢mkaya 1991). We have, how-
ever, discovered two previously unrecorded artificial mounds, Yeni Yel-
defirmentepe and Hityiicektepe, both illegally damaged by raiders (Fig.
9-12,13-17), either of which could perhaps be Kokten's Kaymaktepe.
These two mounds are described further below and will be investigated
by surface survey in future seasons.

In the early 1970s, Professor Oguz Erol carried out the first geo-
morphological study, drilling a borehole 36m deep very near the coast
(Fig. 3) in a well then used by the Ankara Universitesi taiil sitesi (Erol
1975). Erol's primary concern was the relation of the shoreline to chang-
es in sea-level during the Holocene. His results (ibid.; see also Lam-
brianides and Spencer 1996) show clearly that there have been several
fluctuations in sea-Jevel and in the position of the shore during the Holo-
cene. Erol concluded that marine phases had alternated several times
with terrestrial fluvial phases and that at least one major marine trans-
gression had taken place here, during which the sea had invaded inland
several kilometres (Erol 1975; Lambrianides and Spencer 1996).

These results attracted our attention and interest and, in 1989-91 we

carried out preliminary investigations in this region (Lambrianides 1990,
1992, 1992a, 1995). A borehole down to 11m cored near the mound of

179



Yeni Yeldegirmentepe revealed that the sea had indeed reached this
mound in the past, which was now 2-3 km away from the coast. The dis-
covery that this site possessed huge quantities of archaeological material
and that it was now in the process of being destroyed (Fig. 13-17) by
large-scale drilling for water and by the building of a water-pumping sta-
tion by the KiiciikkOy Belediyesi, led us to plan a new project to in-
vestigate this mound. At the same time, we discovered that other mounds
in the region were under threat of destruction (eg. Hiiyiicektepe) or had
been totally neglected and were in danger of erosion. This is particularly
true of the Hellenistic Acropolis on Pandir Tepe, situated high above
Bahgelikdy (Fig. 18), which we are planning to investigate in future sea-
SONS.

GEOMORPHOLOGICAL WORK IN 1995

The overall aims of the 1995 season were threefold. To clarify pre-
vious coastline positions in the delta; to develop significantly previous
palacogeographic analysis of the area by sinking boreholes near both
Yeni YeldeZirmentepe and Hiiyiicektepe (thereby analysing for the first
time the delta's geomorphology on the south side of the Madra Cay in ad-
dition to that to the morth); and to begin reconstructing the past environ-
ment during all periods of human occupation.

The first two aims were largely met, and for the achievement of the
last remaining objective detailed laboratory analysis is currently being
carricd out in the Geography Department at the Ege Universitesi in {zmir
on the soil samples obtained. The work also obtained, much additional
information, however, establishing stratigraphic profiles for both sides of
the river in addition to that between the mounds. Furthermore (as will be
clear from the following account), substantial deposits of cultural materi-
al were found distributed in the delta, supporting the conclusions of ear-
lier scholars that there has been near-continuous human settlement on
this coastline since early prehistoric times. A preliminary survey of the
region's geological strata was carried out by Dr.Hasan Giimiig of the col-
laborative team from the Geography Department of the Ege Universitesi
in lzmir, mapping geological faults and bedrock boundaries in the delta
together with those areas in which there exist old land surfaces (such as
Neogene formations) where future surface survey work might prove
fruitful.

From 12th September until 1st October two series of boreholes were
sunk at several locations on each side of the Madra Cay (Fig. 3,19-20),
obtaining stratified cores of the depositional events that have taken place
on the delta during the Holocene.
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On the south side of the river three deep boreholes were drilled,
seeking to reach bedrock (Fig. 3).

Borehole 1 (Fig. 5) was camried out on the cdge of the artificial
mound of Hijyiicektepe and produced interesting results. Below 4-5 m of
terrestrial deposits (comprising topsoil, sterile earth and sands, the latter
both present-day and ancient) a cultural layer was encountered ¢.2 m
thick which contained some badly damaged ceramic fragments, smail
pieces of charcoal, and marine shells, all indicating human activity and
possibly a (now-buried) refuse midden. Further down (from 6,2-7.3 m),
a 1 m layer containing charcoal and burnt sol with some pulverised shell
residues was encountered, and below 7.3 m a thick layer of pebbles and
larger blocks of broken andesite extended down to 10 m where drilling
becamc very difficult and was discontinued. This bottom l[ayer indicated
that the borehole had reached broken bedrock material.

Two points are particularly noteworthy. First, that the sub-surface
cultural material from Borehole 1 comes from a location well beyond the
edge of the present surface scatter of ceramics on the mound, indicating
that underneath the present alluvial deposits the mound's diameter is even
greater than would be apparent simply from surface archaeoiogical work.
This finding therefore emphasises the value of the current project's me-
thodological approach of employing augur survey of cultural deposits in
areas subject to significant altuvial deposition. And a second, potentially
highly significant, finding is the cultural layer of charcoal, burnt soil and
shells immediately above bedrock, strata which are lower than any ce-
ramic deposits in the borehole. These lowest cultural Ievels could be part
of an aceramic occupation on the mound and future fieldwork will in-
vestigate this exciting discovery in greater detail as well as establishing a
full stratigraphy for the mound of Hiiyiicekiepe.

Borefiole 2 was sunk approximately 1 km south-southwest from the
first just above (ie.inland from) the 10 m contour line, which is used to
reconstruct a former coastline on (Fig. 4). Drilling revealed a substantial
10 m thick section of swamp/marine deposits from 6.3 m to a depth of
16.3 m, indicating that between Boreholes I and 2 there must be. a series
of interdigitating layers of swampy/coastal/marine conditions, alternating
with fluvial/terrestrial deposits (full details will be reported in our final
publication). Additional drilling is required in this area between Bore-
holes 1 and 2 in order to clarify the precise point of interaction of these
deposits. It is clear already, however, that in this part of the delta there
had been several fluctuations in the diachronic relationship between the
deposition by the sea and the river, probably due to repeated changes in
relative sea-level during the Holocene.
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Thus, from the cambined findings in Boreholes 1 and 2, it is possible
to conclude, first, that the mound of Hiiyiicektepe was based on a pro-
truding knoll of bedrock which had been near a swamp or shallow ma-
rine/coastal environment!. A working hypothesis to explain the cheice of
this knoll as a location for settlement by the prehistoric settlers would be
that such a protruding piece of bedrock may have offered one of the (per-
haps very limited) stable areas in the delta suitable for habitation at a
timc when the coastal invironment was particularly vulnerable o sudden
change. However, detailed laboratory analysis of the samples from these
layers is needed to determine the exact character and age of this marine/
coastal phase before such models can be substantiated. The second con-
clusion is that below the cultural levels there is a deep layer of trans-
ported bedrock material (ie.disturbed andesite), and below this un-
disturbed bedrock. The geological survey of the study area clarified that
on the south side of the river (ie. underneath Hiiyiicektepe) volcanic
rocks form the delta base, whereas to the north of the river in the area of
Altinova and Yeni Yeldegirmentepe (see below) there are sedimentary
limestones undceriying the alluvial deposits (a full geological survey will
be carried out next season, covering the whole region).

Borehole 3 was drilled ¢, 1.3 km south-southwest from Borehole 2,
creating a straight line of three boreholes which could be used to create
the profile of geomorphological developments on the south side of the
Madra Cay (Fig. 3). The findings from Borehole 3 confirmed the strat-
igraphic pattern from Borehole 2, with a large section of marine/swamp
deposits between 6.9 m and 16.8 m, indicating that on the south side of
the river the profile basically consists of: topsoil, terrestrial and cultural
material (¢.0-7); marine and swampy material (c. 7-17 m); terrestrial de-
posits {decomposed-solid bedrock) (below c.17 m).

The north section of the Madra Cay delta is similar in general terms
to the south section, but in the past there seem to have been stronger in-
cursions by the sea. This phenomenon may be due to the effect of strong
north-south littoral drift in the strait between the island of Lesbos and the
Turkish coastline which has affected beach formations on both sides of
the channel, Prefiminary analysis of the core samples indicates that the
sea certainly appears to have reached further inland to the north of the
river, although more detailed laboratory work is required to confirm this
observation.

(I} Swampy conditions of shallow brackish water are usally indicated by deposits containing
mud, silt and organic remains due 10 the mixing of seawater and freshwater.
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Borehole 4 (Fig. 6) was sunk on the edge of the large, but un-
fortunately greatly disturbed, mound of Yeni YeldeZirmentepe (ap-
proximately 50 m further away from the mound). A water-pumping sta-
tion has been constructed on this mound (Fig. 13-17), disturbing (and
masking) a lot of the cultural material, but there are still clear signs of a
dense multi-period ceramic scatter and shell deposits. A high terrace on
the west side of the mound indicates that this edge has been destroyed by
ploughing and other human activities, scattering dense quantities of
sherds, tile and bone in the adjoining cotton field (Fig.8). Remains of a
burial at Yeni Yeldegirmentepe had been reported some years before, and
it is particularly noteworthy that when drilling work was conducted on
the mound by the Belediye during the construction of the pumping sta-
tion, large deposits of human bone were found at a depth of between 15
m and 32 m, indicating a significant burial complex, very possibly of pre-
historic date.

The findings from Borehole 4 (Fig. 6) again indicated, as with Bore-
hole 1, that the sub-surface distrubition of cultural deposits cxtended
much further away from the mound (50 m in this instance) that was ap-
parent from the present-day ceramic scatter visible on the surface of the
field. As (Fig. 6) shows, there are three main phases inthe 21 m of stra-
tigraphy found in the core?. From the surface down as far as 10 m a main-
ly terrestrial/fluvial cnvironment is attested; from 10-17 m a pre-
dominantly marine environment is indicated; and finally, below 17 m,
there is a basal terrestrial environment dating probably to the beginning
of the Holocene. Thus, working from the base upwards, we have the pre-
Holocene basement on which is deposited early Holocene terrestrial sedi-
mentation: there then comes a layer of marine deposits 7 m thick, in-
dicating the main period of marine transgression, which reached inland to
this mound {c.2.5 km from the present shore). The marine regression ap-
pears to begin at ¢.12 m in the borehole stratigraphy and a swampy,
coastal flood-plain environment predominates at ¢.12-10 m. Above this
phase human occupation occurs in the form of charcoal, burnt soil and
sherds at ¢.7.5-4 m.

Borehole 5 was sunk c. 2 km further southwest, only 200 m from the
present coastline near the property of Ankara University (Fig. 3), and
found a number of interdigitating deposits of terrestrial and marine/
swamp fnaterial. This borehole was very close to the previous deep

(2} Absolute dates for each of (hese three phases, by Cl4 and OSL (oplically-stimulated-

luminescence), are being oblained from the cultural and sedimentary material in the bore-
hole.
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sounding by Erol in 1975, and it was from this sounding that Erol es-
tablished his basic model for marine transgressions in coastal Western
Anatolia during the Holocene. The results of Erol's work have always
been in dispute, however, especially since the latter coastline work by
Kayan at the Begik Bay near Troy and on the Datca peninsula, and the
opportunity to re-examine the geomorphological sequence of the Madra
(Cay delta with the more advanced analytical and dating techniques now
available was considered to be of crucial importance.

Borehole 5 reached a total depth of 27 m and the general sequence of
deposition was as follows: topsoil and terrestrial (mostly sandy) deposits
(0-6 m), underlain by a whole series of interdigitating strata comprising
swamp/marine/old beach deposits and terrestrial material (6-22 m).
Amongst these levels there appeared to be three separate periods of ma-
rine/swamp deposition. Underlying these was a continuous terrestrial
layer from 22 m to 27 m af which point the drilling was terminated?.

Borehole 6 was drilled very close to the north bank of the river with
the intention of investigating in greater detail the past relationship be-
tween the river and the sea, reaching a depth of 37 m in total. After an in-
itial 4-5 m of sand, clay and silt deposits, the core was dominated by ex-
tensive deposits of swampy/marine material which continued in onc un-
broken sequence down to 25 m. Amongst the marine matertal were found
organic remains, large numbers of shells and, at a depth of 19 m, a piece
of wood*. After a short interlude of terrestrial deposits between 25 m and
29 m there was more marine/swampy material between 30-34 m, under-
lain by a final terrestrial level including large pebbles. The results from
this borehole suggest that there had been strong marine incursions on this
side of the river; a finding which was borne out by the stratigraphy in
Borehole 7.

The location chosen for Borehole 7 was near the present 10 m con-
tour on a direct line between the two cultural mounds in the delta (Hii-
yiicektepe and Yeni Yeldegirmentepe), ¢.1 km northwest of the river. The
choice of this particular drilling spot was designed not only to create a
profile of the delta between the two mounds (Fig. 3), but also because the
findings in the previous boreholes had prompted a working hypothesis

(3) A notable find from this borehole was c. {0 grams of salg at a depth of 1} m (probably not
in sittr). Although no further details are available at the present time, analysis may shed light
upon metalworking activity in the delta.

(4)  The organic remains discovered in this borehole are currently under analysis in the Ege Uni-
versity in Jzmir and will be presented in a later report.
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that the present 10 m contour would be a guide to past shorelines (Fig. 4).
The findings of Borehole 7 appear to be consistent with this re-
constructed palaeocoastline, although they are not sufficient to prove its
existence. This borehole produced evidence for a swampy zone under-
neath the layers of topsoil and terrestrial deposits. Below this topmost 4.5
m of purely terrestrial deposits were found several strata of swampy/
marine deposits interdigitating with terrestrial/fluvial material (from 4.5
m to 20 m). As with Borehole 6, the results from the present borchole
supported the model of a marine transgression reaching as far as 2 km
into the delta on the north side of the river by the time of the middle
Holo-cene, when the rapid rise in relative sea level at Besik Bay in the
Troad and at Datga on the west coast of Anatolia is generally agreed to
have slowed or stopped (Kayan 1988: Fig. 4; 1991, Fig.5), although this
has yet to be proven for the Altinova area.

Finally, the results of an additional borehole (BHS8) drilled on the
east side of Yent Yeldegirmentepe (immediately outside the archaeologi-
cal area of the mound) provided the following new information. While
the mound was indeed surrounded on three sides by sea (west, north and
south) in the EBA, there was a terrestrial deposit forming a corridor or
causeway on the east, linking the settlement to dry land. This causeway
consisted of a palaeo-beach barrier (with decaying organic remains) and
a palaeo-terrestrial swamp in contrast to the marine deposits found
around the rest of the site. This exciting descovery requires further atten-
tion in future season. Currently, C14 analysis is being carried out on cul-
tural material found in the boreholes (shell and charcoal) in order to es-
tablish absolute chronologies for both the geomorphological sequences,
and the project will also employ OSL (optically-stimulated-luminescen-
ce) dating of the sediments.

SUMMARY AND PROSPECTS

Combining the evidence of all eight boreholes, we are able to at-
tempt a palacogeographic reconstruction for the period of the EBA
(Fig. 4 ) . In this reconstruction, the site of Yeni Yelde§irmentepe, repre-
sented by Boreholes 4 and 8, would most probably have been located on
the shoreline when it was occupied in prehistory. According to the same
reconstructton, the site of Hiiyiicektepe (which now lies ¢.4 km from the
sea), represented by Borehole 1, would also have been much closer to
{but not actually on) the shore when occupied. Both mounds may have
been settled originally as coastal habitation sitc on the edge of swamps
and lagoons, giving them access to fertile fields as well as marine re-
sources. This hypothesis is further supported by the large amount of sea-
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shells found both on the surface and at various depths at both mounds.
Hiiyiicektepe may have been-chosen because as a protruding knoll of
bedrock it gave a stable base to those seeking to live in this coastal zone,
and the widespread scatter of prehistoric sherds suggests that it was a lo-
cation which proved popular with early settlers. The location of Yeni Yel-
degirmentepe is reminiscent of the promontory sites common in the EBA
both in Anatolia (eg. Mitten 1968: 6-10; Mitten and Ygrim 1971: 191-
5; 1974: 22-32) and the Aegean (Renfrew 1972: fig. 14.15, pl. 14; Cole-
man 1977: pl. 47a-b). Further analysis of the evidence for EBA occupa-
tion in the delta will give new insights into the relationship between the
main settlcments in the northeast Aegean (such as Thermi on Lesbos and
Poliochni on Limnos) with Altinova and sites further inland (eg.those in
the Bakur Cay valley).
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SYMBOLS

Mud in general (Clay-siit? o Lamina

Mud with more clay Concression

Mud with more silt Shells in general

Fine sandy mud Gastropod
Medium sandy mud Pelecypod
Coarse sandy mud Bone

Al ]|

Gravel iy mud Plant remains

Clay Rotten plant remains

wood

Stit

Fine sand Rotten wood

Medium sand Charceal

Coarge sand 3herds in genera

Granule Potsheros

Rough piece of pottery

Pebble (Brick or rooftile}

Chips of stone Large stone

Mostly from ruthg)

© Bl L[ el o] ] ] o] o] =] T

Decayed pebble or
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(= 9]

Present mean sea level

=
=
v
—

G. W. L. Ground water level

Fig, 7: Key to symbals employed in borehole logs of Cizim 5-6 {(Hhan Kayan)
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Fig. 10: Robber trenches on the mound of
Hiiyiicektepe (Nigel Spencer)
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Robber trenches on the mound of Hiiyiicek-
tepe (Nigel Spencer)

Fig, 12: Robber trenches on the mound of Hiiyiicck-
tepe (Nigel Spencer)
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Fig.13: The mound of Yeni Yeldegirmentepe on the north side of the Madra
Cay, showing the destruction caused by water-pumping station and
building activities (Nigel Spencer)
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Fig. 14: The mound of Yeni Yeldegirmentepe on the north side of the Madra
(ay, showing the destruction caused by water-pumping station and
buildign activities (Nigel Spencer)
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Fig. 15: The mound of Yeni Yeldefirmentepe on the north side of the Madra
Cay, showing the destruction caused by water-pumping station and
building activities (Nigel Spencer)

Fig, 16: The mound of Yeni Yeldegirmentepe on the north side of the Madra
Cay, showing the destruction caused by water-pumping station and
building activities (Nigel Spencer)
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Fig. 17: The mound of Yeni Yeldegirmentepe on the north side of the Madra
Cay, showing the destruction caused by water-pumping station and
building activities (Nigel Spencer}

Fig. 18: The mound of Hiiyiicektepe in the foreground and the Hellenistic
acropolis site of Pandir Tepe rising ahove the villape of Bahgelikiy
(hackground centere) (Nigel Spencer)
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Fig. 19: Augur drilling equipment in action at Borehole
4 (Nigel Spencer)

Fig. 20: Collection and preliminary analysis of bore-
hole samples at Borehole 2 (Nigel Spencer)
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